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VIEW OF TESTING ROOM—CROCKER-WHEELER MOTOR FACTORY, NEW YORK CITY. 
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An Electric l'lotor Factory. 


Works of the Crocker- Wheeler Company. 


One of the most prosperous and enterprising 
electrical manufacturing. concerns among the 
many which are to be found iu New York is the 
Crocker-Wheeler Motor Company, whose pres- 
ent factory is situated on the corner of Four- 
teenth street and Tenth avenue. We say present 
factory advisedly, as this concern has now, for 
the second time, outgrown its factory capacity 
and is forced to seek larger quarters in order 
to meet the demands for its machinery, which 
have increased bey ond the capacity of its present 
plant. The situation of the new plant has pot 
yet been decided upon, but a change of location 
is definitely announced for the coming spring. 

Notwithstanding the growing number of elec- 
trical concerns supplying small sized motors 4nd 
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is situated the machine shop. This shop contains 
all the machinery used in the manufacture of 
motors and is confined to about half of the en- 
tire floor, a central partition running the length 
of the room separating the testing room, arma- 
ture and field winding room, where the larger 
sizes of machines are wound, and an erecting 
shop. Our frontispiece shows a view in the test- 
ing room, through which all the motors manuiac- 
tured must undergo the ordeal of a thorough 
test before being put upon the market, and bere 
every facility is to be found for accurately testing 
the motors down to any degree of precision. 

It was formerly the case, and is still generally 
understood, that the Crocker- Wheeler machines 
are manufactured in sizes up to five horse power 
only. This is, however, no longer the case, as 
the company is now prepared to manufacture 
machines of any capacity up to tuirty holte 
power, and after increasing its facilities for hand- 
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accessories, the Crocker-Wheeler Company has 
doubled its business during the past year, and it 
was recently found necessary to increase the 
capital stock from $200,000 to $400,000. A 
feature of the new factory will be the conrpicu- 
ous absence of belting and shafting throughout 
the entire works. The plan to be adopted is to 
transmit the power to each machine by wires 
which will connect toa motor on the machine 
and drive it direct. This method will be fol- 
lowed in the case of every machine where it is 
found possible, and will result in a considerable 
saving of power which would be ctherwise re- 
quired to constantly run lines of shafting and 
counter. shafts to each machine, as well as a large 
saving in the cost and maintenance of belts, 
counter-sbafts, pulleys, oili1 g, etc. 

There are three hundred hands employed in 
the factory at present, but after removal the 
number will be considerably increased. The 
principal part of the works is situated on the 
second floor of the buildingin Fourteenth street, 
although the basement is used as a storeroom, 
and the fourth floor is utilized exclusivelv for а 
winding room for armatures of one-sixth horse 
power machines and under. 

On the second floor, which is a long, narrow 

оош covering the entire space of the building, 


ling heavy machines will be prepared to furnish 
motors of any size desired. They wil] continue 
to make their small motors and the different ma- 
chine combinations on which their reputation 
has been built. 

The machines of the various sizes up to five 
horse power are almost too well known to need 
description. There is one point however in con- 
nection with them which is woithy of notice. 
It will be remembered that drop forgings are 
used entirely in all the machines up to five horse 
power, and these motors have been the means 
in no small degree of improving and extending 
the possibilities in the manufacture of drop forg- 
ings. It is but a few years ago that the forgings 
for the larger sizes of these motors were con- 
sidered impossible to make, and for some time 
the sizes of these machines were limited to the 
sizes of the forgings possible to obtain. "This 
company may therefore be considered ав one of 
the leadiug factors in the promotion of dropforg- 
ings. The growing tendency in the direction of 
multipolar machines,especially in tbe case of those 
of larger sizes, has been appreciated by this com- 
pany and has resulted in a type of motor which 
will be the one adopted for all sizes above five 
horse power. А machine of this type, in this case 
a fifteen horse power motor, is shown in the fore- 
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ground of our frontispiece. "This, unlike the 
small sizes made by this company, has a cast iron 
frame with four internally projecting pole pieces 
on which tbe field coils are wound. 

The frame is divided through the centre hori- 
zontally, enabling the upper casting with its two 
pole pieces to be lifted off without otherwise dis- 
turbing the machine. The startin boxes used 
with these machines are also shown in the illus- 
tration. These are of the old style resistances 
arranged in spiral coils and placed in an open 
cast iron frame permitting ample;ventilation. In 
addition to these the company furnishes the Car- 
penter enamel rbeostats when desired, which 
consist of aset of resistance wires or plates coated 
with an insulating enamel permitting them to be 
placed in a very compact space where the matter 
of size is a consideration. The machines of the 
Crocker-Wheeler Company are all of remarkably 
small size for their capacity owing to the use of 
drop forgings for the smaller sizes and a multi- 
polar type for the larger ones. The armatures 
are remarkably well designed for obtaining 
low speeds and reducing the magnetic resistance 
of the аїг рар. The cases are built up of insula- 
ted laminated discs, vith teeth which are stamped 
out of sheet iron. The spacesin which the wind- 
ings are contained being small at the circumfer- 
ence and wider at the bottom of the slot permit 
the core of the armature to?run very close to the 
faces of the pule pieces and, in a great measure, 
prevent the winding from -being thrown out by 
centrifugal action against the pole pieces. This 
method of armature construction greatly reduces 
the amount of winding on the fields. as the air 
gap betweeu the armature core and the pole facese 
requires inany more ampere turns than all the 
rest of the magnetic circuit in order to obtain 
the required saturation. 

In the winding room the machines for wind- 
ing the field spools are all provided with counters 
which register the number of turns at every revo- 
lution of the spool. It is thus possible to have 
the windings absolutely equal for each section, 
and perfect unifurmity is obtained without the 
possibility of errors by the workmen. 

These inachines are otherwise noticeably well 
built, aud their design is to be commended from 
a mechanical as well as an electrical standpoint. 
Ав аш example of the refinements which have 
been included шау be mentioned the use of self- 
viling bearings ou all motors down to the one- 
six. horse power, size. 

The stock room equipment is a most extensive 
one. Besides contaluing material in the line of 
touls sufficient to stock a good sized hardware 
store, it eontains a miscellaneous assortment of 
silk, rubber. shellac, paper, and in fact every- 
thing that enters into the make-up of an electric 
motor. | 

A method of application of motors to machines, 
not hitherto extensively adopted, consists in 
mounting a motor on each machine which drives 
it directly without the intervention of belts, and 
which is the plan described above, to be used as 
far as possible in the new factory. | 

Some of the machines in the present works 
are equipped in this way, and the lack of any 
apparent means of driving them presents a 
rather novel appearance. 

Drills, shapers, circular shears, etc., are oper- 
ated in this way, besides which are to be seen а 
number of autumatically-controlled machines, 
such as pumps, о сап bellows, ete., which are 
adjusted to vary in speed according tothe service 


to be performed and tostop running at any pre- 
determined stage of the work. | 


The Beacon Factory Not Closed Yet. 
Boston, January 16.— Judge Colt, in the Uni- 
ted States Circuit Court, to-day granted the Bea- 
соп Pump and Electrica] Co. ап extension 
of а week in which to prepare further eviderce, 
in the action for an injunction brought by the 
General Electric interests. The casecomes up fo 


fina] hearing, Monday. Janualy 3. 
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World's Electrical Congress. 

Report of the Sub-Committee of American Institute of 
Electrical Engineers on Provisional Programme for the 
International Electrical Congress of 1893. 


To the General Congress Committee of the 
American Institute of Electrical Engi- 
neers: 

GENTLEMEN: The Sub-Committee on Provis- 
ional Programme respectfully submits to youthe 
following report: 

DUTIES. 

The Sub-Committee understands its duties to 
be as follows: : 

To suggest what work it is desirable to have 
done at the coming International Electrical Con- 
gress to be held in Chicago in 1898. 

Po suggest a programme for carrying out this 
work in the most satisfactory manner to all par- 
ties, and with the least loss of time. 

RECOMMENDATIONS. 


Regarding the work to be done, your Commit- 
tee's recommendations are as follows: 
RATIFICATIONS. 

(1.) Ratification of the adoption of units, 
terina, symbols and definitions by previ- 
ous International Electrical Congresses. 

This is a mere matter of form and an act of 
courtesy to the preceding Congrerses. Your 

Committee understands that this was done at 

both the Paris Congress of 1889 and the Frank- 

fort Congress of 1891. ' 
NEW UNITS. 

(2.) Defining and adopting practical unita for 
ineasuring and designating the measure- 
ments of the following quantitier: Mag- 
nclo-motive force; magnetic flur; mag- 
netic intensity; magnetic reluctance; 
electric conductivity; illumination. 

it will be noticed that this refers only to the 
question of what the magnitude of the units shall 
be, or, іш other words, what multiples or sub- 
multiples of the absolute units they are to be. 

Your Committee i8 aware that objections are 
raised by some to the establishment of units not 
already in universal] use. Past experience, how- 
ever. has shown that the proper time to establish 
units is before their need is universally felt. in 
order to avoid the introduction by different per- 

sons or nations of units of different values, a 

contingency which will be very likely to arise if 

not anticipated by concert«d action. 
Your Committee recummends the following: 
The value of the practical unit of magneto- 
motive force to be one-tenth of the abso lute unit, 


that ie, equal s ampere turn. 
Л 

The value of the practical unit of magu«tic 
flux to be 10“ absolute units or lines. 

The value of the practical unit of magnetic in- 
tensity to be 10" absolute units, that is, 10* lines 
per square centimetre. 

The value of the practical unit of reluctance to 
be 10—-? absolute units. 

The value of the practical unit of electrical 
conductivity to be 10-” absolute units, that is, to 
the reciprocalof the ohm. "This makes it equal 
to the unit proposed some time ago and known 
to some extent by the name of mho.“ It should 
be given this value in order that it correspond 
with the already adopted units. 

The value of the practical unit of illumination 
to bea bougie-decimale atthe distance of one 
metre. The bougie-decimale is the unit of light 
or candle power already established and is prac- 
tically equal to one English standard candle; by 
making the distance а metre, the practical unit 
wil be approximately equal to one-tenth of а 
carcel-metre. one tenth of а foot-candle (or 
*]ux") or to one metre-candle or metre-kerze, all 
three of which units are already in use to some 
extent. 


It has been announced that a proposition will 
be made at this Congress to change the values of 
some of the practical units which nave been 
adopted by previous Congresses and are already 
in universal use. Among these are the ampere 
and the farad. Itis urgently recommended by 
ypur Committee that such changes should not be 
favored, since they would necessarily be followed 
by great confusion and would of necessity have 
to be accompanied by some change in these well 
established names in order to distinguish these 
new units from those now existing. 

NAMES OF UNITS. 

(3.) Adopting names for the following practical 
units: Magneto-motive force; magnetic 
flux; magnetic intensity ; magnetic re- 
luctance; inductance ; electrical conduc- 
tivity ; illumination. 

The following names are suggested for these 
units: 2 

For the practical unit of magneto-motive force, 
the name gilbert.” 

For the practical unit for magnetic flux, the 
name weber.“ This term was formerly applied 
to a unit of current, bit its use in this sense was 
so limited and it has been abandoned for so long 
a time that no confusion wonld be likely to arise; 
the context alone would always be sufficient to 
prevent апу possibility of misunderstanding. 
The name weber is preferred on account of 
the intimate relation between this unit and that 
of magnetic intensity for which the name ''gauss" 
is suggested. 

For the practical unit of magnetic intensity, 
the name gauss.“ This name has already come 
into use to such an extent that objections to it 
will not be likely to arise. 

For the practical unit of magnetic reluctance. 
the name *' oereted." 

For the practical unit of inductance, the name 
"herry." This name has already come into use 
quite extensively and it would therefore be very 
undesirable to change it. The value of this unit 
has already been fixed as equal to 10? absolute 
un:ts or nearly to the length of an earth's quad- 
raut. The definition '* quadrant" is sometimes 
employed as the name itself. but its useas a name 
is evidently objectionable, as it already has 
several other meanings, which might readily 
1‹ ad to confusic n. 

For the practical unit of electrical conductivity, 
equal to the reciprocal of the ohm, the name 
“uho.” This name has been in use for some 
time and is already well known. It is thought 
better to recommend it than to select and intro- 
duce & new name. 

For the practical unit of illumination defined 
above, the name '' bougie-meti e." 

It has been suggested to name the units *' kilo- 
watt hour" aud ampere hour." Your Commit- 
tee, however, recommends that inasmuch as these 
terms explain themselves, and are no longer than 
some others in use, to give them special names 
would burden a system of nomenclature unneces- 
sarily. The principal objections to the term 
Board of Trade Unit," which is in use in Eng- 
land for the former, are, that it could never be- 
come international, that it is longer by one sylla- 
ble than the term '' kilowatt hour," and that there 
аге now, or may soon be, unitsof other denomina- 
tions adopted by the same Board of Trade from 
which this one will have to be distinguished by 
an additional affix or prefix. 

CONCRETE STANDARDS. 

(4.) Defining and adopting modes of embodying 
the following principal unita of measure- 
ment an concrete standards capable of 
being readily reproduced, and adopting 
names for them or for the theoretical 
units, by which they can be distinguished 
Jrom each other: Ampere, ohm, volt, watt, 
standard candle. | 


The following definitions of these units are 
recommended : 

Ап ampere shall be that unvarying current 
which, when passed through а solution of nitrate 
of silver in water, in accordance with the specifi- 
cations recommended in the recent report to the 
British Board of Trade, deposits silver at the 
rate of 0.001118 of а gramme per second. 

An ohm shall be the resistance offered by а 
cc lumn of mercury at the temperature of melting 
ice 14.4521 grammes in mass, of a constant cross- 
sectional area, aud of a length of 106.8 centi- 
metres. It is recommended that material stand- 
ards of this value, constructed in solid metal, 
should be preserved underthe care of theseveral 
Governments as standards of comparison, and 
that they should from time to time be verifled by 
comparison with the mercury standard deflned 
above; also that for the purpose of replacing the 
standard. if lost, destroyed. or damaged, and for 
ordinary use, a limited number of copies should 
be constructed which should be periodically 
compared with the standard ohm. 

A volt shall be the product of this ampere and 
this ohm. 

A watt shall be the product of the square of 
this ampere and this ohm. 

The other unita, such as the coulomb, the farad 
and the joule, shall be taker as derivatives in 
terms of this ampere and this ohm. 

In order to create as little confusion as possi- 
ble by the introduction of this set of units which 
are to become the universal standards, and in 
order to distinguish them readily from the true 
theoretical, or abstract units defined in terms of 
the absolute units, it is recommended to call the 
former simply “ amperes,” ‘‘ohms,” “ volts,” 
etc.. ог more specifically ‘‘standard amperes,” 
standard ohms," ete., and to call the theoreti- 
cal units true amperes,” true ohms,” eto. 


The latter term has already come into use in this 
sense. 


The unit of resistance known as the B. A. unit 
shall be taken as equal to 0.9866 of this ohm. 

The electro-motive force of а Clark cell at 15? 
C., prepared in accordance with the specification 
recommended in the recent report to the British 
Board of Trade, shall be taken as not different 
from 1.484 of these volts by more than one part 
in one thousand. The coefficient of temperature 
shall be taken ав.................................... ? 

The standard candle shall be taken as equal to 
the light from а lamp like that known ав the 
Hefner-Alteneck standard amylacetate lamp, 
which s to be defined by its dimensions and the 
height of the flame, the dimensions being such 
that the light shall be equal to that of the 
‘‘bougie-decimale,” the practical unit adopted at 
the Paris Congress of 1889, which is equal to one- 
twentieth of the absolute platinum standard 
adopted in 1884. 

It has also been suggested that a universal wire 
gauge be defined and adopted. Desirable as this 
may at first seem, your Committee recommends 
that no action be taken by the Congress in this 
matter, as it is not likely that any one scale 
would ever be universally adopted by manufac- 
turers, even if defined and adopted by a Con- 
gress. The universal introduction of the metric 
system and the designation of wires by their 
diameters in millimetres is thought to be the 
only satisfactory solution of this question for in- 
ternational work. 

NOTATION AND SYMBOLS. 

(5.) Adopting an international system of nota- 
tion and conventional symbola, for desig- 
nating different quantities. 

The system suggested to the last Congress by 
Mr. E. Hospitalier, of Paris, is recommended by 
your Committee, although doubtless some 
amendments may be found desirable. 


DEFINITIONS. 
(6.) Defining the following terms :—Impreased 
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electromotive force, inductivity, induc- 
tance, reluctivity, Matthiessen’s standard, 
north and south pole. 


The following definitions are suggested : 


The impressed electromotive force is the ratio 
of the total activity in an electrically conducting 
circuit to its instantaneous current strength. 

The inductivity at any point in an isotropic 
medium is the ratio, added to unity, of 4 x times 
the intensity of magnetization there existing to 
the magnetizing flux-density. Inductivity is 
synonymous with ‘‘ permeability." Тһе electro- 
magnetic dimensional formula is Z° M° 7"; the 
conventional symbol is и. 

Induetance.—(a) Self-inductance ів the ratio 
of the total magnetic induction linked with and 
established by an electric current to the uniform 
strength of the same. The inductance of a con- 
ducting circuit is constant when its environing 
medium has constant inductivity. (0) The mu- 
tual inductance of one electric circuit upon an- 
other is the ratio of the total magnetic induction 
linked with the second, due to & uniform current 
in the first, to the strength of that current. The 
mutual inductance between two electric circuits 
is reciprocally equal when the environing me- 
dium has constant inductivity. The eleetro- 
magnetic dimensional formula is L! M^ 7%. The 
absolute unit is one centimetre; the practical 
unit, oue henry. 

The reluctivity of a medium at any point is the 
volume differential of the reluctance thereat. 
Simple definition : Reluctivity is the reluctance 
per unit volume. The electro-magnetic dimen- 
sional formula is L° M^ 7°. The absolute unit is 
one c. а. в. unit of reluctance per cubic centime- 
ire; the proposed practical unit is the same, or 
about one oersted per cubic earth quadrant. 


The resistance of copper known as Matthies- 
sen’s standard shall be defined as follows: The 
resistance of в soft copper wire one metre long, 
weighing one gramme, is 0.14865 в. А. units at 
0° С. This definition is recommended by the 
Committee of the American Institute of Electri- 
cal Engineers on Matthiessen's Standard. The 
reasons for selecting it are given in that report. 

The north pole of & magnet to be defined as 
being that which seeks the geographie north 
pole. and the south pole that which seeksthe geo- 
graphic south pole. This isthe generally accepted 
definition, but it is thought desirable to formally 
define it. 

EXPRESSIONS. 

(7). Defining and adopting expressions:—For 
alternating currents of more than one 
phase; for describing phenomena of al- 
ternating currents and of electro-magnetic 
waves, 


It is recommended to adopt the following ex- 
pressions: '' Simple" alternating current for the 
usual alternating currents in which there is prac- 
tically but asingle phase; ‘‘di-phase” alternating 
currents for two alternating currents whose 
phases differ in time by 90 or 270 deg.; ‘‘tri- 
phase” alternating currents for three alternating 
currents whose phases differ in time by 60 or 120 
deg.; ‘‘ polyphase” alternating currents for such 
as have more than three phases. 


For expressions describing phenomena of al- 
ternating currents and electro-magnetic waves, 
your Committee solicits suggestions. 


UNIVERSAL USE. 


(8.) Recommending the more universal use: 

Of the term ‘‘voltage” as synonymous 
with ‘difference of electrical potential” or 
P.D. in place of the terms potential.“ 
“tension,” or pressure,“ the use of which 
in this sense it is recommended to aban- 
don, 

Of the term ‘‘transformer” instead of 
‘t converter”; 


Of the term dynamotor ” for a continu- 
ous current tranaformer; 

Of the term continuous current” instead 
of ''direct current”; 

Of the term ‘‘kilowatt instead of ** horse 
power"; 

Of the metric system of weights and 
measures, and suggesting means by which 
its introduction will be facilitated. 


PROGRAMME. 

Regarding the programme for carrying out 
this work in the most satisfactory manner to all 
parties, and with the least loss of time, your Com- 
mittee’s recommendations and suggestions are as 


follows: 
PREPARATORY DISCUSSIONS. 


It cannot be too strongly urged that an Inter- 
national Congress is the place to close but not to 
open a discussion on questions about which in- 
ternational agreement is to.be had; it is there- 
fore urgently recommended that action be taken 
at once to open the discussion of such matters 
now, in order that expressions of opinions, and, 
if possible, agreements, may be arrived at prior 
to the meeting of the Congress. To this end 
your Committee recommends that the suggestions 
embodied in this report. or as many of them as 
you may see fit to designate, be printed and sent 
to all the leading electrical and physical societies 
and journals in this country and abroad, with a 
request that they aid this work by making them 
public, by freely discussing them, and by send- 
ing copies of such discussions and any further 
suggestions to the General Congress Committee 
of this Institute, care of the Secretary, 12 West 
Thirty-first street, New York City. That а sub- 
committee of the Institute prepare from time to 
time a classified summary of such discussions to 
be sent to the leading electric and physical] jour- 
nals for publication here andabroad, and that it 
present a final summary of this international 
discussion at the Congress. This discussion 
ought to be closed by July 1, 1898. 

It is recommended also that this Institute in- 
vite other societies to co-operate with it by ap- 
pointing special committees to discuss and report 
to their respective societies on these international 
questions and to publish their conclusions in the 
electrical journals of their country. 

It has been suggested that various committees 
be appointed to prepare reports on the interna- 
tional questions on which agreemeut is desired, 
and to submit these at the meeting of the Con- 
gress. Your Committee, however, believes that 
to postpone the diseussion until the Congress is 
in session would lead to no satisfactory results, 
as was shown at the last Congress of 1891, in 
Frankfort. It therefore urges that the discus- 
sion take place throngh the medium of the jour- 
nals prior to the meeting of the Congress, and 
that the only report submitted to the Congress 
be a summary of such discussions. 


MEETINGS. 

Regarding the {meetings of the Congress, your 
Committee recommends that, as in the Paris Con- 
gress of 1889, the meetings be divided into (a) 
General Meetings, one at the opening and one at 
the closing of the Congress, which are to be de- 
voted to the consideration of general questions 
and those on which agreements are desired, and 
to the reading of papers of a general character; 
(b) Sectional Meetings for the reading of all 
other papers. The following division into sec- 
tions is recommended. 

1. Electro-physics, units, measurements and 
all electrical matters of a purely scientific nature. 

2. Dynamos, motors, transformers, etc. 


8. Systems, central stations, installations, 
lamps, ete. 

4. Electric telegraphy, telephony and signal- 
ling. | 


5. Electric railways. 


6. Electro-chemistry, batteries, electro-motal- 
lurgy. 
7. Klectro-physiology and electro-therapeutics. 
8. Legal questions. 
PAPERS. 


It is suggested that specific invitations be ex- 
tended by the Congress Auxiliary to prominent 
electrical engineers and physicists to prepare 
papers on specified subjects to be read and dis- 
cussed at the Congress meetings. Also, that а 
general invitation be extended for other papers, 
which are to be submitted not later than July 
15. 1898, to a Committee on Papers appointed by 
the Chairman of the Congress Auxiliary; that 
this committe» shall examine and accept or re- 
turn the latter, and at its discretion shall print 
any or all of those accepted as well as those 
solicited, in form for circulation at least one weck 
prior to the meeting at which they are to be read; 
that the papers shall be read in full, in abstract 
or by title, as that committee shall direct. 

The following subjects of papers are offered as 
a suggestion to the Congress Auxiliary merely 
ач а basis and not asa complete list : 


The criterion of sensitiveness of galvanometers: or on the 
theory of their construction. 

The working of national or municipal laboratories for 
testing meters and instruments. 

The practical results and economy of the employment of 
accumulators in central station systems of supply. 

On the relation between weight of copper and iron in 
dynamos and their output. 

Nomenclature and notation of magnetic circuit; or on 
standard and units of magnetism. 

Magnetism. | 

On the economic use of transformers under various con- 
ditions of supply. 
Electricity meters from a European standpoint. 

Electricity meters from a British standpoint. 

Electricity meters from an American standpoint. 

Choice of materials for standards of electrical resistance. 

Nomenclature of phenomena of electro-magnetic waves. 

Standards for electrical measurement. 

Alternating current transformers from an American 
standpoint. 

High frequency and high potential phenomena. 

Dynamo construction. 

Your Committee suggests that papers should be 
solicited by the General Congress Committee of 
this Institute on the work of the early electricians 
of this and foreign countries considered from a 
modern standpoint, and their importance in the 
development of the science of electricity, includ- 
ing descriptions and illustrations of models and 
apparatus used. 

TRANSACTIONS. 


Your Committee suggests that the proper au- 
thorities be requested to have a stenographic 
report made of the proceedings and discussions 
at all of the meetings of the Electrica] Congress, 
and that this report, including such of the papers 
and discussions as & committee appointed for the 
purpose shall direct, shall be printed апа pub- 
lished in book form; that each member of the 
Congress be entitled to one copy of this report 
on the payment of $1 (one dollar) and non-mem- 
bers on the payment of $5 (five dollars). 


MEMBERSHIP. 


It is suggested that the membership of the Con- 
gress be divided into delegated members and 
members, апа that the dues for each shall be $5 
(five dollars); that only delegated members and 
members be admitted to the meetings and be 
permitted to take part in the discussions ; that 
any one shall be entitled to become а member; 
that delegated members shall be appointed by 
Governments, physical апа electrical societies, 
and shall be approved by an international com- 
mittee whose decision shall be final ; that ques- 
tions on which international agreement is desired 
be decided by the delegated members, whose de- 
cisions shall be submitted to the whole Congress 
for approval or rejection in part or in whole, but 
not for alteration. 


It is recommended that the United States Gov 
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ernment be requested to extend а formal invita- 
tion to foreign Governments and societies to send 
delegat^s to this Congress. 


ACKNOWLEDGMENTS. 


In the present report, your Committee has em- 
‘bodied recommendations from the reports of the 
Institute's Committee on Matthiessen’s Stand- 
ard, and on Magnetic Units, from the recent re- 
ports of the British Board of Trade Committee, 
and from the suggestions of Dr. Silvanus P. 
Thompson to Dr. Elisha Gray, in reference to 
the Congress. " 

Respectfully submitted, 
CARL HERING, Chairman. 
WM. A. ANTHONY. 
A. E. KENNELLY. 
New York, December 28, 1892. 


The Deflection and Control of Galvanometers. 


BY E. TREMLETT CARTER.* 


The observation of the conditions of electrical 
stress which produce and limit the amount of de- 
flection in any measuring instrument is an inter- 
esting &nd profitable one; and it is proposed in 
this paper to make a short study of the sources 
of the energy which produces the deflection in 
magnetic and thermal galvanometers. whether 
for measuring current or voltage. It is well 
known that two forces are concerned in the de- 
flection; one, the electrical or magnetic force of 
the quantity measured, which is cansed by the 
coil or heated wire; and the other the controlling 
force, which is variously produced by magnetic, 
gravitational, or other elastic forces. In most 
instruments the controlling force has to bring 
the pointer back to zero when the current ceases; 
but there is an exception to this rule in the Car- 
dew voltmeter type, in which the deflection is 
produced by the controlling spring and cancelled 
by the contracting wire. In any case, however, 
there is some transfer of energy when the deflec- 
tion is being produced or cancelled; and the 
source and destination of this energy form a 
very interesting inquiry. Inan ideal instrument 
the whole of the energy which produces the de- 
flection would be given back when the pointer 
returned to zero. But, in practice, owing to the 
imperfect elasticity of the deflection— through 
friction—the energy is only partially restored. 
The frictional resistunces are cpposed bothat the 
forward and at the return motion of the pointer, 
causing & waste of energy on each occasion. 

The energy which is temporarily expended 
when the deflection is being made must not be 
confused with that constant expenditure which 
takes place the whole time theinstrument is incir- 
cuit. Thetwohave no necessary relationship. The 
mere C?R energy does nothing useful—neither 
in a magnetic nor in a thermal instrument. It 
may at first sight appear that the C'R function 
does some useful work in a thermal! galvanome- 
ter; that, in fact, it supplies the heet by means of 
which the deflection is produced. But this sup- 
position would be erroneous. Theenergy which 
does the work of the deflection is actually put 
into the instrument when it is manufactured, 
namely, at the moment the tension of the con- 
trolling spring is brought to the required amount. 
The resilience of the spring is a continual store 
of energy which is partially апа temporarily 
drawn upon whenever a deflection takes place. 
This is restored to the springin full amount when 
the heated wire cools and contracts. If we trace 
the passage of this energy from the instant it 
leaves the spring to tie instant it gets back again, 
we. shall follow a thermodynamic study of pecu- 
liar beauty. It is well known that all substances 
which expand on the addition of heat have their 
specific heats apparently raised by being sub- 
jected to increased external pressure, and low- 
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ered by being placed under tensile stress. The 
reason is that in the former case the expanding 
body does external work against the compressive 
force, while in the latter case the stress expends 
some energy in heating the expanding body. On 
this account, if a thin wire is heated by the pas- 
sage of an electric current it will take less energy 
from the current, and will take less time in rising 
to its limiting temperature if itis under tension 
than if it is slack. Some of the stored heat of 
ihe wire is due to the current, but some of it is 
due to the expenditure of resilient energy under 
the relaxation of elastic stress of the spring 
which holds the wire tight. When the current 
ceases and the deflection is returning to zero, the 
conditions are reversed. The contracting wire 
expends heat on the tension spring, restoring its 
lost resilient energy ; and, in the ideal instrument, 
the amount of heat which will thus be converted 
into work will equal the energy originally taken 
from the spring. Thus it will be seen that the 
true CR function has nothing to do with the 
source of energy which causes the deflection. If 
the stress-strain diagram of the hot wire of such 
an ideal instrument be plotted, the curves repre- 
senting a complete cycle will inclose no area; but 
in an ordinary instrument this would not be the 
ease. Insuch the curve of deflection would lie 
nearer to the axis of stress than the curve of 
restoration to zero; and the area enclosed would 
represent loss of energy on account of friction, 
pretty much as the area of the Ewing-cycle rep- 
resents hysteresis losses. 

In an electro-maguetic galvanometer the source 
of energy of the deflection is the electric ci: cuit, 
but not through the medium of the dissipation 
function. The medium of exchange of energy is 
an electromotive force which is set up in the cir- 
cuit when the needle moves. In a forward deflec- 
tion there is a back electromotive force, which 
takes some energy from the circuit; while in the 
return of the deflection to zero there is a helping 
or forward electromotive force which restores 
this enérgy to the circuit from whence it had 
been taken. During the deflection this energy 
exists potentially in the controlling mechanism. 
Thus, if there is a bar-magnet control, theenergy 
is stored magnetically in the ether; if there isa 
spring control, the energy exists as resilience of 
the spring; while if there is gravity control, the 
energy exists asa stress— where? Would that we 
could say where! Zs it the ether? 


Paris 1881 and Chicago 1893. 


BY G. EMIL HESSE. 

The Exposition in Paris, 1881, was a memorable 
one in many respects. From that time we count 
thecommencement of one of the mostremarkable 
inventions in electricity—the electric railway. 
Dr. Werner Siemens built one small road in Ber- 
lin in 1879, but there was no real life until 1881. 

The United States was very quick to see the 
great advantages of electric propulsion; the 
rapidly growing cities, with the many suburbs, 
were peculiarly well suited for the trolley, and 
the 5.000 miles of electrically equipped roads of 
to-day tell a better story than any pen is able to 
describe. "There has been very small progressin 
Europe during the ваше period; this is not on 
account of conservatism, but for various other 
reasons of which the disfigurement of the town is 
the principal. There is, therefore, & very large 
field for an electric railway system without the 
objectionable poles and overhead wire. 

Paris in 1881 saw the first practical electric rail- 
way. What will Chicago show in 1898? If she 
should exhibit an underground electric road 
that worked in every way satisfactory, Europe 
would utilize this invention as sure as this 
country adopted the Paris discovery. That ıt 
also would be ured in the large cities of this 
country follows ағ а matter of course. 
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There was another question decided upon in 
1881, viz., a practical unit for measuring current, 
resistance, etc. The United States is very enter- 
prising and generally prepared to adopt improve- 
ments of various kinds, but it shows a most sur- 
prising stubbornness when it cu mes to в change 
of existing measures, weights and thermometer. 
Even the scientific and engineering bodies use 
the ol ı systems, here and there mixed up in beau- 
tiful harmony with the new, which in my opinion 
is very annoying. 

What is the reason of this, and wby not break 
with the old absolutely, and to the benefit of 
everybody ? Most of the European countries 
have introduced the metric system, with of course 
the exception of Russia aud England, most of the 
Central and South American Republics, Japan 
and many other less civilized countries. 

We nevertheless in this country stick to the 
ancient English system, where one acre is equal to 
48,560 square feet, a figure that nobody remem- 
bers; one pound equal sometimes to 16 and some- 
times to 12 ounces, еіс. Why is it that the future 
greatest civilized nation in the world is so slow in 
this respect ? The developments of the resources 
of the country aresc rapid, that they, together 
with the political questions. absorb every thought 
of the nation, and I think that is the reason why 
nothing is left for other important things. 

Now that representatives from every part of 
the world will again meet in Chicago, why not 
discuss the majter thoroughly and decide then 
and there that the metric system and the centi- 
grade shall be the only recognized measurer in 
the future for this country, at least for scientific 
calculations, and that every effort be used to 
get Congress to pass a law to that effect. The 
result of the Exposition would then be a lasting 
one and worthy of the memory that it is about to 
celebrate. 

The daily newspapers discuss all sorts of ques- 
tions of more or less importance. We have 
monetary conferences, Behring Sea arbitrations, 
speculations as to this and that political job, etc. , 
but not & word about the 43,560 square feet to the 
acre. 

The technical press of the country ought to 
take the question up with vigor, and not rest 
until it is introdnced. А continual dropping will 
wear away the hardest rock, and conservatism 
and disinterestedness have to give way if con- 
tinually hammered on. 


The St. Louis Convention. 


Transportation Arrangements. 


The various passenger associations have granted 
an excursion rate of a fare and a third to dele- 
gates attending the Convention of the National 
Electrie Light Association to be held in $t. 
Louis, February 28, March 1 and 2, 1893. To 
secure this rate it will be absolutely necessary 
for persons purchasing tickets to state to the 
agent from whom the purchase is made that they 
contemplate attending said meeting, and to pro- 
cure from si id agent a certificate, which, imme- 
diately upon their arrival in §t. Louis, should be 
left in the secretary's office, addressed ав below, 
to C. О. Baker, Jr., who will see that it is properly 
vised and returned to the owner. 

Arrangementsare now being made for a special 
train from New York toSt. Louis, which will ex- 
ceed in the way of equipment and appointments. 
anything that bas ever been in service between 
these two points. To bring this matter to a suc- 


cessful issue, it is very important that the num- 
ber of passengers who wish to avail themselves of 
this train should be kuown at the earliest possible. 
moment. Therefore, it is very desirable. and will 
facilitate transportation matters greatly, if all 
delegates who contemplate using this train will 
make application for space at once to Mr. C. O. 
Baker, Jr., Master of Transportation, 186 Liberty 
street, New York. 
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The Trust's 
Onward 
March. 

straining order granted last Saturday inan action 
brought, not directly by the General Electric 
Company, but by the Chicago Edison Com- 
pany, pending the fina] hearing on Saturday next. 
Our predictions are thus verified, and ELEC- 
TRICITY is the only paper which had the news in 


Our news columns report the 


closing of the Sunbeam lamp 
factory in Chicago by а re- 


advance. 

If there was one company in the field which 
might reasonably have been expected to make 
an amicable royalty arrangement, that com- 
pany was the Sunbeam. It was a fair as- 
sumption that Mr. J. B. Wallace, who has 
claimed Mr. Coffin as his personal friend, and 
whose close relationship to the Messrs. Terry is 
well known, would be able to exert so strong 
an influence in favor of such an arrangement 
that it would be brought about. It is possi- 
ble, therefore, that the Chicago Edison Com- 
pany demanded immediate action, and that the 
General Electric Company had no alternative. 
The fact that the Edison Illuminating Company 
of New York demanded some days since that the 
General] Electric Company proceed immediately 
against all trespassers on their contract rights in 
this city lends color to this view. The New York 
licensees threatened to take the law into their 
own hands unless their demands were met. 

But our view of the case is that the bringing of 
the suit in the name of the local Chicago com- 
pany was only & smart trick on the part of Mr. 
Fish. who apprehended that an action brought 
by the Trust direct would not be successful. 

However, it is best for all concerned that the 
Sunbeam Company was selected at this time. 
There is no longer any doubt whatever as to the 
While they have not had 
the courage to make an official announcement of 


policy of the Trust. 


their policy or plans, actions speak louder than 
words, and no one is now in the dark. 

It is better ns it is. 

All that remains for other manufacturers is to 
bring out their new lamps which do not infringe 
the Edison patent, and there will be nothing 
more than a temporary interruption to the busi- 
ness. Weare advised that the Sunbeam Com- 
pany and some others will have such lamps ready 
to place on the market in short order. 

Nothing better could have happened to justify 
the course of Exectricity. The waiting policy 
advocated by the Electrical Engineer has already 
proved futile. Bankruptcy is not a pleasant 
thing to wait for. 

Evectricity says Fight!“ And do not wait 
to be attacked. The man who waits till his hands 
&re bound isan easy victim. Fight! and fight 
now! | 

We cannot conceal our pleasure at the present 
turn of affairs. It has been & common criti- 
eism on our course that we weretoo soon—a year 
atleast in &dvance of the times; that the Trust 
was not injuring апу one. Chicago concerns, 
particularly, have seemed to think that the Trust 


had no power to harm them, even if it had the 
desire. Perhaps they will revise their opinions. 

There is not in Chicago or inthe United States 
an electrical manufacturing concern or a sup- 
ply house that will not sooner or later feel the 
coil of the serpent. 

IF INDEPENDENT CONCERNS WOULD ESCAPE EX- 
TINCTION, IMMEDIATE ACTION I8 NECESSARY. 

The Trust invites the battle—who are the cow- 
ards? 


* Ж ж 
Тһе The activity of the Press Bu- 
Fake's reau of the Chicago-St. Louis 
Progress. Through-by-Lightning scheme 


leads to the conclusion that the chief aim of the 
enterprise—the raking in of dollars—is not being 
attained rapidly enough. The rural] papers, al- 
ways glad to get ‘‘ scare” matter (illustrations pre- 
ferred) when it costs nothing, аге treating the 
boomers handsomely, and their readers almost 
believe that the road will be in full operation by 
next All Fools’ Day. If transportation tickets 
are placed on the market, and we suppose they 
will be shortly, there is bound to be a profitable 


advancesale among the grangersof Arkansaw and 
Texas. 


Meantime, Dr. Adams preserves discreet silence 
as to the technical details of his motive power ar- 
rangements. No electrical engineer of any 
standing in this country believes there is any 
merit whatever in the scheme, or that the end 
will be anything more than a humiliating fiasco, 
throwing discredit and suspicion upon the whole 
range of new and legitimate electrical enterpri- 
And it is with this latter point that we are 
specially concerned. While there is no doubt 
that in the hands of competent engineers the 
speed might be attained, the introduction and 
booming of the thing from the first has not dis- 


ses. 


closed the name of any of our leading engineers 
as being identified with it. It is claimed, we be- 
lieve, that the matter has been laid before such 
But 


the leading electrical engineers of the world, 


engineers, and has met with their approval. 


those who are recognized authorities, are not 
legion, and no one of these has announced his 
approval; in fact they all deny that it has been 
submitted to them. 

The attainmentsand reputation of Prof. Nipher 
are not underestimated by us, but we look upon 
his connection with the scheme more as a mis- 
fortune to himself than otherwise. 

We do not believe that there is, or has been, 
any definite plan, beyond the sale of stock. 
They will sell all they can, and trust to luck for 
the outcome. 

Mr. Henry Villard is well known as a most 
sanguine investor in new enterprises. He has an 
almost boundless faith in electrical possibilities, 
and has frequently been called visionary. But 
we are enabled to state authoritatively that when 
Dr. Adams laid his scheme before Mr. Villard, 
several months ago, Mr. Villard said: “Dr. 
Adams, I do not feel at all complimented that 
you should assume to bring any such scheme to 
me.” And that sabsequently Mr. Villard was 
“not in” when the urbane Doctor called. 

ELEOTRTOrr1 will lend a helping hand to all 
worthy electrical enterprises. But if & hun- 
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-dredth part of Dr. Adams's claims is correct, he 
needs no help. Let him but show proof that he 
has got a system to run 100 miles an hour safely, 
economically and satisfactorily, and he will not 
need to advertise his stock—capital would scram- 
ble to get in on the ground floor. We can give 
him no assistance in perfecting his motor, and 
we will not help him to sell stock, until he offers 
reasonable proof that the whole thing is nota 


swindle. 
Twenty miles of road, we are informed, have 


been built—all but the track. This affords ample 
opportunity for a display of the wonderful ma- 
chine, and there ought to be no delay ір the ex» 
hibition. ЕшЕСТБЕІСІТҮ can be counted on to 
-charter a special car—not exactly for the first 
trip—but as soon as the Accident Insurance Com- 
panies will take the risk on passengers. 

In The Fake's Progress up to date marvellous 
ability of a certain order has been exhibited; 
and the man who gets up the prospectuses could 
command a munificent salary as the advance 


agent of Bailey’s show. 
The electrical papers on this side of the water, 


with the single exception of ELECTRICITY, have 
been guilty of short-sightedness, if nothing 
worse, in their treatment of this matter fram its 
Nothing better was to be 
expected from our fawning contemporary, the 
Electrical World, which has perhaps received a 
good-sized block of stock in exchange for adver- 
tising and puffing space. But from the Electrical 
Engineer we looked for better things. 

The English papers have been led to believe 
that the scheme was really considered favorably 
by conservative men here. When the whole job 
reaches its inevitable end, and the stockholders 
lose their money, American electrical invest- 
ments will all be discredited abroad, and no 
small portion of the blame will rest upon the 


first announcement. 


American electrical papers which refrained, from 
whatever motive, from telling the truth. 

We desire, with pardonable pride, to call atten- 
tion to the remarks made in these columns (Vol. 
П., No. 21,) just after Dr. Adams, in his address 
before the American Institute of Electrical En- 
gineers in this city, drew a square on the board, 
saying, This represents my motor." The edi- 
torial was headed Rapid Transit by ne 


„There were many things in his lecture that 
could not fail to attract the attention of the least 
observant. One of these was the exceedingly 
happy way in which every detail of his plan was 
favored by nature and otherwise. One listening 
to him could not help being reminded of the fairy 
tales of his youth, where the fortunate traveler 
has but to call up his good fairy whenever obsta- 
cles occur to have them smoothed away. A 
straight line was desired—and a straight line was 
surveyed for two hundred and forty-eight miles, 
and nothing was found in the way to turn itaside; 
no churches, no graveyards, no cities, no rivers. 
It was originally intended to have but a single 
central station, but immediately that two were 
decided upon, locations unsurpassed sprang im- 
mediately into existence—not only that, but 
ready equipped, at somebody else's expense, for 
use. An entrance was desired into Chicago. 
Ordinarily the right of way for this would have 
cost millions of dollars, but the good genius 
again arises and provides it free of charge and 
partly equipped at that. 

* High pote itials were required for transmis- 


sion and lower ones for the motors. This sug- 
gested the use of the alternating current. but 
since the motors must be capable of starting 
from rest with a load, multiphase currents would 
be required, but these necessitated two or more 
conductors while but one could be used. Behold, 
again the fairy appears, and a multiphase motor 
operated by asingle phase current is produced at 
the projector’s beck. 

„The financial aspect of the scheme as pre- 
sented by the projector could scarcely be more 
rosy. But, we take it, few will accept his state- 
ments without a little salt. According to his esti- 
mate there will be thirty million visitors at the 
World’s Fair—does he mean visitors or admis- 
sions ?—and of these 10 per cent. will ride over 
his road to St. Louis and back for $5.00. The 
road will cost six millions to complete, and in six 
months' time it will рну for itself two апа а half 
times over from the custom of those who ride on 
it from curiosity solely. Of course. there will be 
additional receipts from other sources, which 
ought to round the receipts up to eighteen mil- 
lions. Considering that ‘the power will costthem 
nothing,’ we wonder that the projectors are will- 
ing to part with their stock. 

We believe the feat of running from St. Louis 
to Chicago on a straight track at 100 miles an 
hour is perfectly feasible, but regret to say we 
are not convinced by Dr. Adams’s plans.” 

About the only favoring circumstance which 
remains for Dr. Adams to claim for his heaven- 
blest enterprise is, that if electricity fails the 
natural grade is such that trains may run by 
gravity in either direction. 

в ж * 

AMoNG the many Trust rumors last week was 
one that the National Electric Manufacturing 
Company of Eau Claire had concluded that any 
further fight against the Trust was useless. 
There can be no doubt as to the source of 
rumors of this nature. They are put forth in 
the vain attempt to frighten outside manufac- 
turers. The National Company is doing a pros- 
perous business, and is in the field to stay. The 
formation of the Trust has actually improved, 


rather than injured, the business of this com- 


pany. сс 


Ir there ever has been, or ever will be, а time 
when an independent paper is essential in the 
electrical field, that time is now! ELECTRICITY 
is that paper, and {е only one. 

жх а ж 

THe present Legislature at Albany wil no 
doubt give cordial support to Gov. Flower in his 
efforts to secure the introduction of the trolley 
or some other electric system as the motive 
power on the State canals. An opportunity is 
here offered to inventors which should be taken 
And may the best plan win. 


ж ж а 


up at once. 


TRE pirate lamp factory at Lynn is still run- 
ning full time, and lamps are being sold daily in 
the territory of Edison Illuminating Companies. 
We suggest that the programme be changed, and 
that the Lynn factory be attacked immedi- 
ately. 


^ ж ^ 


A PROMINENT electrician of this city, who has 
just returned from Pittsburg, had ample oppor- 
tunity to inspect the new Westiughouse lamp, 
and freely expresses his opinion that the lamp is 
an entire success. 


Ir seems to us that if the National Electric 
Light Association is to fulfil its mission, it can- 
not do otherwise than arrange for & discussion 
at the St. Louis meeting of the one topic of 
supreme interest, Will the proposed monopoly 
of the General Electric Company result in the 
greatest good to thegreatest number? And if it 
will not result in the greatest good to the great- 
est number, is it revertheless inevitable?“ 

A public discussion of thistopic cannot be long 
postponed. And if it does not come at St. Louis, 
it will follow soon afterwards in a convention of 
a different make-up. 

We are in receipt of many requests from lead- 
ing central station men and manufacturers, 
urging us to advocate an independent meeting at 
St. Louis. 

Such & course may be necessary, but it is our 
opinion that the Executive Committee of the 
National Association ought to have the first 
opportunity. Ifthey fail to provide for such & 
discussion, ап independent meeting will be in 
order. 

The voice of the independents cannot be 


smothered. 
* w к 


THE Chicago and St. Louis Electric Railroad 
Company, which figures out cock-sure net earn- 
ings of $2,025,000 for its first year’s business, is 
playing a scurvy trick on American manufactu- 
rers in endeavoring to getthe right to import its 
outfit free of duty. Andthe General Electric 
Company should have more important business 
for its able counsel just now than opposing any 
such damphool proceeding. 

There is no tariff on goods from the seaport of 
Esgicbhtnicht in the land of Wiessnichtwo ; and 


this is the ezact location of Dr. Adams'soutfit. 
2 ж * 


We present our compliments to our contempo- 
rary with more name than honor, Electrical 
Progress and Development, for its article on the 
Security Safe Deposit Company's burglar alarm 
system. Anything stolen from ELECTRICITY is 
sure to be good reading, and our illustrations are 
works of art. 


We Stir Them Up. 


Comments of Detroit Papers on the Lighting Situation. 


Тһе» Journal, 


The controversy over the letting of the public lighting 
contract has attracted the attention of the el--cti ical jour- 
na's throughout the country. and the result is that Detroit 
is getting s me left-handed advertisin г. 

Controller Black has received merked copies of ELEC- 

TRICITY. In one of its articles it says: 
t “Radical mı asu! ев on the y art of the city are necessary 
if there isto be any actual comp ti ion. The рео: 1. of De- 
troit are so accustomed to being humbug ed that they have 
been ready to believe the report started by the avents cf 
the Trust that the Standard Company was ав? ір the de al. 
A Mttle investigation would prove the fa!sity of the re- 
port." 

Another article іп the same paper hits the Controller 
pretty hard. inasmuch as he is one of the old electric light 
magna es of the city. it says: 

* here seems t be dense Ignorance of electrical matters 
among the officials of the ‘I rus: -11dcen cli y." 

The New York idea, of course. does Со t oller Black in- 
justice. as he has so far led the vanin the fight for cheaper 
and better public lighting. 

Controller Black said yesterday that no further steps will 
be taken іп the lighting matter until alter the new council 
is o ganized. 

Mayor Pinzree continues to receive calls from prominent 
citizens and tax ayers who urge him to stand firm fora 
municipal lighting plant. 


ГЕшеотвісттұ has intended no injustice to Con- 


88. 6... r? 


8 


iroller Black or to the city of Detroit. Both 
Mayor Pingree and Controller Black have been 
reported in the daily pressas being of the opinion 
that the Trust controlled all efficient systems of 
arc lighting. We have endeavored to enlighten 
not only the city of Detroit but all the rest of 
the world on-this point. And we are pleased to 
see that our efforts are bearing fruit. ] 


i The Press. 

ELECTRICITY, the anti-Trust electrical organ, published in 
New York. has a number of a-ticles on the situation in De- 
troit. The paper says that Detroit's officia:s are nt well 
informed on electrical matters if they imagine that the 
Standard or Western companies, of Chicago. are not en- 
ti! ely competent to carry out any sort of contract with the 
city. 

The paper also states that R. 'r. McDonald, one of the 
chief mozuls of the frust, considers Detroit the Ideal place 
for the o»eration of the Trust’s schemes. Ihe two sets of 
towers, both owned by the Trust, the act passed by the 
last Legislature anda number «f other conditions make 
Detroit a heaven forthe mammoth electrical Trust. 


f 


The Journal. 


ELECTRICITY Says that Detroit is considered by the elec- 
tric companies as only “pudding” {or them. People bere, 
it says, are so accustomed to bein г humbugge 1" that they 
have already two sets of towers and plants belonging to 
the Trust, aud the last Legi lature passed an act which in 
effect forbade thein from owning an electric ap, aratus of 
theirown. In fact Detroit seems to be lo»ked upon by the 
Trust asthe “Hungry Joes” look upon a feeb.e old шап 
from the country with a wallet full of greenbacks. 


The Octopus Reaches Chicago. 


CHICAdO, Jan. 14.—A restraining order was 
granted to-day against the Suu beam Incandescent 
Lamp Company and the Illinois Lamp Company 

in an ection brought by the Chicago Edison 
Company. Chicago is therefore brought toa 
realizing sense of the situation. , 

The closing of the Sunbeam factory will be 
only temporary, as they will have a new lamp on 

the market within thirty days which will not in- 
fringe the Edison patents. 

The Chicago Edison Company also advertise 
in the daily papers that they will enforce their 
rights, and that they have the exclusive right to 
sell incandescent lamps in that city. 


Dr. Adams's Suit. 


The suit of the Adams Electric Company 
against the Lindell Railway Company, which has 
been in progress before a Commissioner in St. 
Louis since December 1, 1s drawing to a close. 
The testimony has been voluminous, Dr. Adams’s 
answer to one question filling 300 printed pages. 

This suit, it will be remembered, is only a test 
case, the question at issue covering the funda- 
mental patents on present methods of motor 
suspension on electrical street cars. 

A large array of able legal counsel is engaged, 
including Marcellus Bailey, of Washington (who 
‘drew the patents), for the plaintiffs, and Eaton & 
Lewis, of this city, for the defendants. 

Electrical men in this section consider the en- 
tire proceedings as farcical so far as any practical 
results are concerned. 


The Electric Club Gives up the Ghost. 


The Electric Club of this city, whose financial 
affuirs have been going from bad to worse, has 
concluded to dissolve. Mr. George M. Phelps, 
of the Electrical Engineer, is the receiver, and 
Stephen H. Olin has been appointed referee to 
hear objections, if апу, on April 20 next, at his 
office, No. 32 Nassau street. 

Moralizing would be useless. Cross- roads 
villages will still maintain prosperous electric 
elubs, to the common good of all their members, 
but the metropolis of the country cannot main- 
tain one. 
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Prof. Thomson to Make a Special Exhibit. 


Boston, January 16.—Professor Elihu Thom- 
son is reported as having arranged to make an 
exhibit at the World’s Fair of his many beautiful 
and useful electrical inventions, altogether dis- 
tinct from and in addition to the extensive dis- 
play that is to be made by the General Electric 
Company, wit which he is identified as electri- 
cian-in-chief. The brilliant inventor has done 
so much to advance the electrical science that 
such a display is bound to form one of the most 
attractive features in the department of elec- 
tricity. 


Canadian Electrical Association. 

The annual convention of this association will 
be held at Toronto, January 25-26. Following 
is the programme : 

WEDNESDAY, JANUARY 25. 


2 P. M.—President’s Addrers; Secretary-Treas- 
urer's Report ; Reports of Committees. 

Paper by Mr. George Black, of Hamilton, on 
“ Electrical Measurements." 

Paper by Mr. W. A. Tower, Toronto, on Un- 
derground Construction." 
An invitation is extended to the members of 
the Association to visit aud inspect the Toronto 
Electric Light Company's new station. 

8 P. M. — Dinner at McConkey's. 


THURSDAY, JANUARY 26. 

10 a. M.—Discussion cn proposed Amendments 
to the Constitution. 

Paper by Mr. J. M. Campbell. of Kingston, on 
“ Free Wiring." 

Paper by Mr. R. G. Black, of Hamilton, on 
„The Incandescent Lamp.” 

Paper by Prof. Rosebrugh, School of Practical 
Science, Toronto, on Speed Control.“ 

Paper by Mr. Breithaupt, of Berlin, Ont., on 
'* Probabilities as to the Success of Distribution 
of Power at Considerable Distances by High 
Tension Currents of Electricity.” 

The members are invited to visit and inspect 
the Bell Telephone Company's new Exchange. 


Electricity for the Canals. 


:Governor Flower Confident that the Idea is Practical. 
In an interview in the daily press last week 
Governor Flower expressed himself more at 
length in regard to the plan of adopting elec- 
tricity for the motive power on the State canals. 
The Governor said : 


* I believe that the running of canal boats by 
some form of electric motor 15 us certain to Come, 
and come soon, a8 І am that I am sitting here in 
the State executive chamber аз the Governor of 
the Empire State. Why, it is енку enough, and 
not so costly as many suppose. 1 had an engi- 
heer experienced in electrical matters give me 
some estimates, and I am satisfied that the State 
can equip the Erie Canal from Buffalo to Albany 
with an electric power plant by which we can 
furnish buatmen the necessary power to propel 
their boats at a cost to them of only about sixty 
cents в day per bout. The cost of tuis plant and 
equipment of power stations, poles, and two trol- 
ley wires for up aud down boats, I do not think 
would be much over a million dollars. How do 
I figure it out? Simply by this: The power 
house here in Albany cost $160,000, and it fur- 
nishes power to run electric cars of six or seven 
tons each over thirty miles of track. Now, a 
power house can be coustructed for anywhere 
from $50,000 to $100,000. just as you please to 
equip it. For the plant on the Erie we shuld 
need thirteen or fourteen power houses or sta- 
tions, situated about thirty miles apart. At a cost 
of $50,000 each the State could erect fourteen be- 
tween Buffalo and Albany at a cost from $700,000 
to $750.000. The balance of a million-dollar ap- 
propriation, or about $300,000, would suffice for 
the erection of trolley poles and wires. Such a 
plant wonld, as I said, furnish power to canal 
boats at a cost of about sixty cents а day. Now, 
ав I understand it, the canal men have to pay at 
least $3 а day. while they have to feed and keep 
five or six mules, which furnish the motive power 
at present; so that the paying of sixty cents a 
day to the State for power would be economy for 
the boatmen. It would cost each boatman, I am 
told, about $150 or $200 to equip his boat with the 
necessary dyuamo, or whatever apparatus is 
needed to operate & small serew propeller. but 
this cost would not be as much as to equip it with 
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‘mule power. The State would save by the oper- 


ation, I think, because a large proportion of the 
repairs to the canal yearly are made on the tow 
path, which would not have to be kept up. Oh, 
it’s bound to come; if not by the trolley, by 
some other system of applying the electric power 
to canal transportation, and when it does come 
it will put tì e canals in a position tocompete with 
the railroads, апа prove their salvation." 


— — 


Don't Want to Pay Duty. 

The promoters of the Chicago-St. Louis Elec- 
tric Road appeared before the Senate Committee 
on Commerce, on the 12th, and endeavored to 
show cause why the Government should permit 
them to import necessary construction material 
free of duty. Wellington Adams, John Muir and 
Representative Seth Cobb, of St. Louis, repre- 
sented the interests of the company, wüile the 
General Electric Company was represented by 
Eugene H. Lewis, of New York, as counsel. The 
committee took the matter under consideration. 


Harvard's Electric Club. 


The Harvard Electric Club, founded in '88, 
has recently been reorganized, and the old consti- 
tution has been amended. The following officere 
were elected: President, P. W. Davis; vice- 
president, G. B. Pierce; secretary and treasurer, 


F. E. Frothingham; librarian, E. Clark; execu- 
tive committee, the above officers and J. C. D. 
Hitch, T. H. Soren and J. F. Vaughn. The 
meetings are to be held bi-weekly; prominent 
electricians will address the club, and members 
will read papers before it. 


Valuable Stock at Auction. 


Great excitement occurred among the brokers 
in the Real Estate Exchange on January 10, 
when Messrs. R. V. Harnett & Company offered 
20.500 shares of the United States Porte Electric 
Company’s stock at anction. The first bid was 
$10 for the lot. This was raised successively to 
$100, $1,000, $2,500 and up to $500,000. There 1t 
jumped up $250,000 at each bid, until finally 
$1,800,000 was realized— on paper. 


BOOK NOTICES. 


STANDARD TABLES FOR ELECTRIC WIREMEN, with 
underwrite:s' rules, instructions and other 
data. By CHARLES H. Davis. Third edition. 
TE W. J. JOHNSTON Company, LTD., New 
York. Price $1.00. 

This edition of Davis's Wiring Tables has been 
thoroughly revised and edited by W. D. Weaver. 
The tables have been recalculated on a uniform 
basis of 55 watt lamps, and a numb r of new 
tables have been added. The method of deter- 
mining the sizes of conductors, formulas for the 
horse power of engines, and tables for the limit- 
ing sizes for wiring are published for the first 
time in the present form. A revised copy of 
Ayer's Instructions for Wiremen has also been 
reproduced, as well as the rules for wiring adopted 
by the National Electric Light Association. 


Ties то Імуемтонв. By ROBERT GRIMSHAw, 
Pu. D., М.Е. THE PRacircanL PUBLISHING 
CoMPANY, 91 Park Row, New York. Price 
$1.00. 

This book consists largely of & republication of 
articles published by the author in the New York 

World and the Practical Mechanic, and contains 

a number of hints as to the directions in which 

the field for invention is open. It will be for- 

warded to any address, post paid, on receipt of 
one dollar, but has not been offered to the book 
trade. 


The Wall Street News reportsthat the sales of 
{һе General Electric Company for the first nine 
days of the present month equalled those of the 


entire month of January, 1892, and that the 
Westinghouse Electric Company is knewn tc be 
thus far $2,000,000 behind its orders. 
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Boston Notes. 


Mr. Paul G. Fiedler, of the Boston Braid 
Company, was in New York last week on a busi- 
ness trip. 


The fierce and destructive conflagration in the 
wool and leather districts of Boston which 
broke out last Tuesday morning, and which the 
fire department is still trying to cumpletely 
drown out at this writing, has proved a tryin 
experience for all parties concerned. It occurre 
at a point where there are more overhead wires 
than at any other part of the city. The entire 
electric system—telephone, telegraph, light and 
railway, have been completely demoralized for 
the time being. What wires were not fused by 
the excessive heat were either broken by the 
falling debris or had to be cut to give the fire- 
men a fair show. Owing to the sharp frost that 
has prevailed all the week, the spray and water 
froze in such masses on the trolley feeder wires, 
weighing them down so seriously that even the 
eight inch steel poles supporting the wires were 
bent in such fashion that they are having to be 
removed, and entirely new construction will have 
to be put up ere the car and other service can be 
resumed. It is only the truth to state that the 
entire overhead system of wires has come in for 
a large share of criticism in consequence of this 
big fire with its attendant excitement, losses and 
accidents. 


Work is to commence at once on a large build- 
па ои ein electric cars are to be constructed 
at Millbury, Mass. А company with а capital of 
$150,000 has been incorporated. and it is expect- 
ed that nearly 200 men will be employed. 


At the first regular meeting in the New Year 
held by the Thomson Scientific Club, Lynn, last 
Thursday evening. Professor Elihu Thomson 
gave an address on “ The Induction Coil,” in the 
course of which the subject of high frequency 
currents was entertainingly and instructively 
dwelt upon. Allusion was made to the remarka- 
ble experiments in which currents of high voltage 
were discharged through five feet of air, Pro- 
fessor Thomson expressing his confidence in 
being able to constructa machine that would dis- 
charge а current through a space of no less than 
fifty feet of space. An attractive course of lec- 
tures is being arranged for. Subjects and speak- 
ers we hope to publish at an early date. 


The new central light and power station in the 
shoe town of Haverhill, Maes., was started up a 
week ago. It is one of the best built and 
equipped stations in Massachusetts. The plant 
consists of two Harris compound engines of 350 
and 250 H. P. capacity respectively; one T.-H. 
alternating machine of 2.000 light capacity and 
a Brush alternating dynamo of 1,000 lights ; one 

enerator of 100 m. P.; one Brush arc dynamo. 
The entire work has been erected under the per- 
sonal supervision and from plans prepared by 
Mr. Charles H. Herrick, Boston, a gentleman 
who enjoys an enviable reputation for his skill 
and ability throughout the electrical field in New 
England. | 


Some of the handsome electric fixtures to be 
seen in Boston have recently been fixed in the 
new Hotel Reynolds, this city. The ladies’ dining 
room, which is fitted throughout in Louis XVI. 
stvle, is generally admitted to be the most beau- 
tiful dining room in this country. The electric 
fittings alone cost over $1,800.00. 


New Bedford and Fall River, Mass., are to be 
connected at an early date by an electric railwa 
which is projected by a wealthy corporation. It 
is likely to be used for both freightand passenger 
gervice. 


Chicago Notes. 


J. B. Wallace, of the Electrical Supply Com- 
pany (Ansonia, Conn.) was in Chicago last 
week, on his annual visit to the headquarters of 
his company. 


H. T. Paiste, of the Paiste Switch Company, 
was in the city last week visiting his many busi- 
ness friends. 


At the last regular meeting of the Chicago 
Electrical Association the following officers were 
elected for the ensuing year: President. Albert 
Scheible; F. S. Hicock. vice-president; C. A. 
Pratt, librarian; M. B. Speirs. secretary; L. G. 
Bassett. treasurer; H. G. Dimick, auditor;-di- 
rectors, C. A. Brown, Fred DeLand, E. G. 


Hovey. 


The Englewood and Chicago Electric Street 
Railway Company was incorporated last week to 
build an electric street car line from Chicago to 
the suburb of Englewood. The road will be ex- 
tended to all the small suburban towns located in 
a southerly direction from the city. 


It is reported that Charles H. Morse, of this 
city, has purchased the Eclipse Clutch Works 
and the Williams Engine Works, of Beloit, 
Wis. It is understood that Mr. Morse will 
consolidate the two cumpanies and move the 
plant to Chicago. 


General News. 


What is Going on in the Electrical World. 


St. Louis, Mo.— The mayor has approved the 
Manchester Electric Railroad bill. 


Cheshire, Mass.—There is serious talk here 
of starting an electric light plant to furnish light 
for the town. 


Columbus, Tex.—The citizens of Columbus 
are responding liberally to the call for an elec- 
tric light plant. 


East Orange, N. J.—The township committee 
have decided to procure an electric light plant 
and do away with gas. 


Bay City, Mich.—The Union Street Railway 
Company are equipping their road for electricity 
and will dispose of their horses. 


Gainesville, Fla.— From Gainesville Leader : 
Electric lights are what the people of Gaines- 
ville demand and will insist upon.” 


Oakesdale, Wash.—The council has passed an 
ordinance giving to the Oakesdale Electric Light 
Company a franchise for thirty years. 


Shelbyville. Ky.—The subject of electric 
lights is a chief topic here, and the people are 
thinking it is about time they were introduced. 


Windsor, Can.—The Sandwich, Amherstbur 
and Windsor Electric Road has heen sold to W. 
Ryckman, M. P., and others, of Hamilton, Can. 


Windsor, Conn. — The people of Windsor are 
anxious to have electrical railway communication 
with Hartford and are actively moving in the 
matter. 


York City, Ра. — The Westinghouse Electric 
Light Company's plant here is nearly completed, 
the building and its equipments being all of the 
best class. 


Chenoa, Ill—The citizens after holding a 
meeting to discuss the matter, voted that the city 
council should at once contract for lighting the 
city by electricity. 


Menasha, Wis.—The council here is wrestling 
with the question whether the city would better 
establish an electric lighting plant of its own от 
continue the contract system. 


Philadelphia.—The People's Passenger Rail- 
way Company, according to a statement of 
President Carson of the company, intends to in- 
troduce the trolley system on all its lines. 


Reading, Pa.—The electrical department of 
the Philadelphia and Reading Railroad Company 
are preparing electric light plants for Coxeton, 
in the coal regions, and Port Reading, N. J. 


Lebanon, Pa.—The Lebanon and Annsville 
Electric Street Railway Company has just de- 
clared а dividend of 6 per cent. although the 
road has been in operation only sixteen months. 


Seabright, N. J.—A number of business men, 
believing they can get light cheaper than it is 
furnished by the Long Branch Company, are 
talking of setting up an electric light plant here. 


Indianapolis. —In addition to the building of 
the Virginia Avenue line the Citizens’ Street 
Railroad Company intend to construct an elec- 
tric line out Indiana avenue to the Cerealine 
Works. 


Fremont, Ohio.— The proposed electric rail- 
way seems in а fair way of becoming a reality, S. 
Brinkerhoff having asked the council for a fran- 
chise. and the members of the council being in 
favor of the project. 


Mobile, Ala. — The bondholders of the street- 
railway аге waking up to the necessity of equip- 
ping the road with electric motive power.—The 
electric cars have begun running here and are 
giving satisfaction. 


Seattle, Wash.—Seattle has nearly ninety 


miles of street railways—forty-seven miles of 
single and the remainder double track; twenty- 
two miles are cable, sixty-five miles electric. 
There is not a horse car in the city. 


Wheeling, W. Уа. — The franchise of the Mar- 
tinsburg Electric Light and Power Company has 
been accepted by the incorporators of that com- 
pany, and as soon a8 arrangements can be made 
the new company will go to work. 


Bridgeton, N. J.—Application has been made 
to council by the Thomson-Houston Electric 
Motor Company and by other electric concerns 
for authority to construct electric railway lines 
in and about Bridegton and Millville. 


ко ошо, Ala. The n Termi- 
nal and Street Railway Company has resolved to 
equip its entire system of street and suburban 
roads with electricity, dropping the mule. Bids 
for first class equipments are to be called for 
immediately. 


Norwalk, Ohio.— The Sandusky, Milan and 
Huron Electric Railway Company has been 
granted a franchise to construct an electric street 
railway on East Main street from the east line of 
Norwalk City to East Norwalk. The line is to be 
completed by July 1, 1898. 


Lockport, N. Y.—The long-contested suit be- 
tween a local electric smeltivg and aluminum 
company and а similar concern in Pittsburg was 
decided yesterday in favor of the Pittsburg 
company, which practically gives it a monopoly 
of the business in America. The fight was over 
patents. 


Columbus, Ohio.—It is said that the Thomson- 
Houston Company is negotiating for the purchase 
of the plant of the Jeffrey Manufacturing Com- 
pany. By making this purchase the Thomson- 
Houston Company would remove its strongest 
competitor in the manufacture of electric mining 
machinery. 


Youngstown, Ohio.—4A special committee of 
council, appointed to investigate the electric 
lighting question with a view of ascertaining the 
advisability of the city erecting and maintaining 
its own plant. will visit & number of cities for the 
purpose of getting all available information «n 
the subject. 


Hamden, Ohio. The electric railway that is 
to connect our town with Wellston has taken a 
new impetus. Harvey Wells. the originator of 
the scheme, has just returned from the East and 
reports that he has secured the co. operation of 
capitalists there, and that work will begin as soon 
as the weather will permit. 


Flatbush, L. I., N. Y.—The Kings County 
Electric Railway Company has obtained tbecon- 
sent of the town board and the local authori- 
ties to permit it to build and operate a street 
railway between Brooklyn and Flatbush. running 
through Rogers avenue in the latter place, to the 
town line between Flatbush апа Flatlands. 


Portland, Me.—A harbor dredge now in the 
harbor is said to be the first dredge on the Atlan- 
tic coast to use electric light in its operations at 
night.—By the application of vaseline to all the 
trolley wires of the electric railroad in Portland 
they have, it is said, been kept so clear of ice and 
snow that no difficulty from the former has 
arisen. 


Natchez, Miss.—' The Natchez Street Railway 
Company has been granted a franchise by the 
board of aldermen to construct and operate an 
electric railway system in this city, the franchise 
continuing until 1912, but the line to be built 
and in operation on or before the 1st of January. 
1896, Morris Moses is general manager of the 
company. 


Hoboken, N. J.— The new'electric plant of the 
New York апа New Jersey Electric Company is 
now in readiness. во far as electric power is con- 
cerned. to run ears to North Hudson. А line of 
ears will be established. The electric lighting 
of Hoboken will also be served from this plant. 
which is one of the most costly and complete in 
the State. 


Lancaster, Pa.—The electric railways of Lan 
caster during the year 1891 carried 1.074.086 pas- 
sengers, and during the year 1892 the fares num- 
bered 1,684.921, an increase of 610.885. A local 
paper says: “Тһе enterprise of the company 
in fitting up parks and affording pleasure resorts 
for the public is in a Jarge degree responsible for 
the increase of over half а million passengers in a 
year's time." 


Kent, Ohio.—A petition signed by several 
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prominent citizens has been presented to the 
council asking for the right of way over various 
streets of the town for an electric railway. A 
like petition has been presented to the county 
commissioners for the right to erect a line over 
the roads leading to the various lakes which dot 
the county. 


Wilmington, Del.—A report isin circulation 
here that some Boston capitalists have been look- 
ing over the ground and have sbout decided to 
build an electric road from Wilmington to Bran- 
dywine Springs. If they succeed in purchasing 
the grounds there, they will convert them 1nto в 
publie park, with such attractions as will make 
them а popular resort. 


Denver, Colo.—The Platte Valley Electric 
Railway Company has petitioned the county 
commissioners for right of way for an electric 
road between Denver апа Brighton— fourteen 
miles—and will e obtain the grant.—A 
certificate has been filed by the Amethyst Elec- 
tric Power and Light Company that its capital 
stock of $200,000 is fully paid up. 


Buffalo, М. Y.—A test of the Sachs Fire 
Alarm Telegraph System was successfully made 
here recently. An expert electrician who wit- 
nessed the test says the science of the appa- 
ratus is correct and its operation perfect." — The 
Buffalo Electrical Association held its sixth an- 
nual meeting on the 9th and elected officers. 
The membership is stated to be 306, ап increase 
for the past year of 145. 


Fair Haven, Conn.—The people here are de- 
manding quicker transit and are urging the Fair 
Haven and Westville Street Railway Company to 
adopt electricity on its lines. They are also de- 
sirous that a new electric line be run from the 
Quinnipiac drawbridge through East Chapel 
street connecting with the Fair Haven and West- 
ville road at the corner of East street, and another- 
spur from East Chapel theentire length of Ferry 
street. | 


Grand Rapids, Mich.—A scheme is in prog 
ress here to use the water power at Lowell for 
the generation of electricity to be transmitted to 
this city. The Peninsular Electric Company will 
continue doing business on the present basis, and 
а new company will be organized with substanti- 
ally the same stockholders to take charge of the 
long distance enterprise. Thecompany willhave 
а capital of a quarter of a million dollars at least, 
апа possibly more. 


Cincinnati. —H. P. Bradford, of Little Rock, 
Ark., has been appointed manager of the Mt. 
Auburn electric road. Mr. Bradford had been 
manager of the electric lines in;Little Rock Гога 
long period, and was во successful that the roads 
of thatcity are considered among the best in the 
eountry.— The Siemens & Halske Electric Com- 
pany deny all knowledge of the survey for 
an electric railroad from this ay to Springfield, 
by the way of Dayton, and say that they do not 
build roads, but manufacture supplies. 


Haverhill, Mass. —It is reported here that the 
stock of the Haverhill. Merrimac and Amesbur 
Electric Railroad is to be pooled with that of half 
& dozen other electric roads in New England. 
Among the roads which will be affected are those 
in New London and Norwich, Conn.. the South 
Shore line at Plymouth. Mass., and the Bangor, 
Me., system. The consolidated companies will, 
it is stated. form one of the largest companies in 
the business. and it is understood that one rur- 
pose is to antagonize the Thomson-Houston вуп- 
dicate. 


New Orleans.—The New Orleans and Carroll- 
ton electric railroad is nearly completed, and & 
number of the cars have already arrived in the 
city. It is expected that the trip from Canal 
street to Carrollton will be made by the new cars 
in twenty minutes. In reply to a question by an 
iuquisitive reporter ав to the danger of running 
electric сагв in а large city as compared with the 
mule system, Mr. Haile, the superintendent of 
the Carrollton road, remarked that he thought 
there was more to be dreaded from the tail end 
of a mule than from any trolley car." 


Norristown, Pa. —A trolley road from Norris- 
town to Wissahickon, within the Philadelphia city 
limits, seems to be reasonably assured if the 
plans of the projectors do not goawry. The 
Citizens’ and Norristown Railways, of Norris- 
town, have been practically sold to a syndicate in 
which the Shepp Brothers. of Philadelphia. are 
deeply interested. The Roxborongh and Barren 
Hill Railway, extending from Wissahickon, in 
Philadelphia, to Barren Hill in Montgomery 
County, was recently purchased by a stock com- 


pany, and now it is proposed to connect the two 


lines. 


Nashville, Tenn.—The Union Bank and Trust 
Company has had a chime of bells put up in the 
bank building that are rung by electricity. ‘The 
chimes at the first quarter strike two bells, at the 
second quarter four bells. at the third quarter 
six, and at the hour a selection from some opera 
or some well-known melody follows the time 
strokes. A different air is played every hour for 
the six days of the week, making seventy-two in 
all. A large regulating electric clock governs 
the movement and operation of these chimes, and 
will also operate an electric time dial to be placed 
in the front window of the bank. 


Detroit, Mich.—The franchise granted to E. 
W. Cottrell for an electric line from the city 
limits on Grand River avenue through the town- 
ship has been assigned by Mr. Cottrell to George 
Н. Russell, W. C. MeMillan, M. 8. Smith and 
himself under the corporate name of the Detroit 
and Greenfield Electric Railway Company. The 
company will begin the construction of its line 
early in the spring.—The Detroit Electrical 
Works propose an issue of $500.000 preferred 
stock by conversion of that amount of authorized 


. common stock into preferred, to be sold at par 


with & bonus of 50 per cent. of common stock. 


Jersey City, N. J.—Chancellor McGill.acting 
on the application of the receiver of the United 
Traction Company, whose main works are at 
Marion, for leave to sell the Newark plant, has 
ordered the plant to be sold at publie or private 
sale, subject to the mortgages and confirmation 
of the sale by the court. The plant was estab- 
lished to furnish electric power to manufacturers 
andothers. The petition of the receiver sets forth, 
among other things, that the property was cov- 
ered by two mortgages aggregating the sum of 
$700,000. — The Montgomery street electric 
cars have already become popular and are filled 
almost every trip. 'The horse cars have all been 
taken off. 


Kansas City, Mo.—The Star is in favor of 
municipal lighting, and says ‘һе only men who 
oppose the city having its own lights are the 
stockholders in the electric light companies or 
their tools.“ A letter from A. J. O'Reilly, su- 
pervisor of city lighting at St. Louis. in regard 
to electric lighting in that city. was laid before 
the board of public works of this city lately. Mr. 
O'Reilly says: ‘‘The city of St. Louis does not 
own an electric light plant. The streets me 
lighted by 2,278 arc lights, of 2,000 nominal 
candle power, from sunset to sunrise, at a cost of 
$74.95 per deat and 1,792 incaudescent lighta of 
thirty candle power, at a cost of $17.50 and $26 
per year. The Heisler and Westinghouse in- 
candescent svstems are nsed." Kansas City. it 
опа. pays $43.55 а year рег lamp more than St. 

ouis. 


Baltimore.- The electric locomotives to be 
used in hauling the trains on the Belt Railroad 
will be six in number. of 400 horse-power each. 
and each will weigh thirty tons. Threeof them 
will be coupled together, giving 1.200 horse- 
power, and it is in this form they are expected to 
be most used. althongh they can he easily sepa- 
rated, and one motor of 400 horse power can be 
used when necessary to move light local trains. 
The generators to be used will be of 700 horse- 
power. Thirty miles an hour is the speed guar- 
anteed for passenger trains moved by the motors 
in the tunnel for trains of 500 tons weight, and 
fifteen miles ап hour is the guaranteed speed 
for freight trains. The plant for the move- 
ment of trains is being built at Schenectady, 
N. Y.— The Herald in calling attentention 
to the enormous development of rapid tran- 
sit in Washington and Baltimore and con- 
tiguons territory within a few years saya: “Тго1- 
ley lines have been projected alone the Potomac 
into Western Maryland. А street railway from 
Washington to Bay Ridge and down the Potom- 
ac into Southern Maryland are also possibilities 
of the fnture. Ошу this week was the Lonacon- 
ing and Cumberland Electric Railway Company 
incorporated with a capital stock of $250.000 to 
build a railway from Cumberland to Western- 
port, a distance of twenty miles." 


A Storage Battery Car. 


On Wednesday a party of electricians, at the invitation of 
Messrs. McDougal & Woolcott. made a trip over the Ninth 
avenue railroad from the car stables at Fifty-third street to 
the end of the route and back to the stable3. The car in 
which the party made this trip was equipped with the 
McDougal motor and Acme storage batteries. and its per- 
formance was such as to elicit the highest encomiums from 
all who participated In the trial trip. 


The Acme cell weighs twenty-seven pounds against 
forty pounds for a cell of the same dimensions using lead 
grids. 

These grids are of a non-conducting material which is 
not attacked by the acid and which is sufficiently elastic 
to yield to the expansion of the active material without 
buckling, Warping or breaking. Onthe other hand the ac- 


ШІ 


tive material is retained with sufficient flrmness in contact 
with the conducting plate of lead which is situated in the 
middle of the complete plate. There is an equal amount 
of active material on each side of this lead conducting- 
plate, thus insuring an equal distribution of current 

Ribs on the non-conducting grids meet through slots in 
the conducting plate, and are cemented together, uniting 
the whole into one solid plate. The openings for the recep- 
tion of active mat rial are smaller on the outside to aid in 
the retention of their contents. The exposed surface of 
active material is about forty inches on each plate,or about 
200 square inches for the five positives. Тһе maximum 
steady discharge on the hill was 180 amperes, or about 
sixty-live amperes per square inch. 

Patrick Kennedy and Charles J. Diss, the inventors of 
the battery, and W. M. McDougal, the tnventor of the mo- 
tor, expressed themselves as being well pleased with yes- 
terday’s trialtrip. They claim that the car will be able to 
travelrat the rate of twenty miles an hour; that the capac- 
ity of discharge of the Acme battery is the highest yet at- 
tained. They alsosaid that the supporting plates in the 
batteries could not be affected by acid, thus prolonging the 
life of the cell considerably. 


The Diamond Transformer. 


Itis only within a comparatively short time that trans- 
formers have been manufactured apart from generating 
apparatus, or since both articles were made by the same 
companies. Practical experience, however, suggested so 
many economies that might be effected by improved types 
of transformers that about two years ago factories outside 
of parent compantes were established for the exclusive 
manufacture of transformers and kindred articles. Real- 
izing. as these factories did, the necessity for producing 
transformers of marked superiority over the older types, 
they succeeded in producing a grade of t ansformers con- 
siderably in advance of those that had theretofore been in 
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Fig. 1. 


general use, and by this means not only established a 
market for their own products but also stimulated the 
parent compantes to active exertion to ards improving 
their own transformers. 

1 he Diamond transformer is the latest type which has 
been placed upon the market and embodies all that ехрегі- 
ence has obtained from the good qualities of other con- 
verters. while it succeeds in evading all of their defects. 

A transformer to be popular in these days with the su- 
perintendents of central stations and with linemen must be 
convenient and unattended with any abnormal difficulties 
in placing of upon poles or buildings. 

Fig. 1. illustrates the transformer as it appears when at- 
tached to the cro-s arm. It will be seen that this converter 
is easily adjusted and held in secure position by the hooks 
engaging with the cross arms. The ring in the top is for 
hoisting upon a pole by means of a block and tackle. 
Should it be necessary, however. to attach this converter 
to brick walls, the hooks may be easily removed and the 
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converter secured to the wall by means of the four" lugs 
seen in the cut. The Diamond transformer is also made 
three-point, and iseasily and quickly convertible from 50 
to 100 volts ол the secondary wires without the use of а 
more or less clumsy and inconvenient switch. 

Fig. 2 shows the transformer with fuse box exposed to 
view. The primary and secondary connections are readily 
seen, and it will also be noticed that when the door 18 closed 
each fuse is in a separate compartment, so that in case one 
should blow out it would have no effect upon the other by 
excessive heating. ‘rhe porcelain box and fuse blocks are 
highly glazed, and it is claimed that there is no danger of 
their absorbing moisture. The convenience of this style of 
fuse box will, we believe, be apparent. The fuse blocks are 
attached to the door itself. If follows that when the door 
Is opened the connection is completely broken, and a line- 
man may replace fuses upon а live wire with perfect safety, 
at the same time having the fuse blocks entirely exposed 
to view. The fuse blocks themselves may be detached by 
means of a little gnarled thumbplece. seen by the side of 
the detached block. These fuse blocks are interchangeable 
for all sizes of transformers, so that a central station by 
keeping a few of them on hand may always be assured of a 
fuse block in case one upon the line should be broken by 
lightning or otherwise. 

It has been а source of inconvenience and expense to 
central stations heretofore to return burned out convert- 
ers to their respective factories to be repaired or replaced. 
The delay has often caused serious inconvenience and it 
has resulted in many cases in the stations making Ineffec- 
tual attempts to repair the converters themselves. 

Fig. 3 illustrates one of the most important claims of the 
Diamond converter to the appreciation of practical central 
station men. It will be seen that the secondary coils are in 
two parts, the primary coll] being securely imbedded be- 
tween the two, thus affo ding а common center of mag- 
netism. After the primary coil is in position, the secondary 
coils are adjusted and firmly bolted together, completing a 
perfect magnetic circuit. Should, however. a primary 
coil be burned out by lightning or otherwise, it is only nec- 
essary to have another coil sent by express. when the cen- 
tral station man can readily place it in position himself. 


FIG. 2. 


thus obviating all the delay and expense which was a nec- 
essary part of the old methods. 


The Diamond converter is of very high efficiency, low 
leakage current and excellent rezulation. it із made as 
light in weight as is consistent with the best practices, and 
is well ventilated through tbe top and bottom of the case 
зо that a f ee pa-sage of air will aid in kee). ing the coils at 
a low temperature This converter has so many points of 
excellence that it will, we belleve. meet with 1eady а pre- 
ciation a nong all practical central station men. 


Taylor. Geo ihue & Amts, 827 Monadnock Block. Chicago, 
have taken the exclusive agency for the sale of this con- 
verter and have in course of prepa: ation a pamphlet treat- 
ing quite extensively of its merits 


The Waterhouse Arc Lamps. 


The firm of Ma erhouse, Gamble & Company, of Hart- 
ford (New York ofce 45 Broadway), are meeting with ex- 
cellent success in the sale of thelr various types of arc 
lamps. Mr. Gamble is widely known as a successful busi- 
ness man, and the name of Waterhouse is one of the oldest 
in the electrical t ade. Mr. W. T. Partridge, of the firm. 18 
їп charge of the New York office. 


Mr. Waterhouse has been а fertile inventor, and the line 
of lamps handled is varied and covers everything needed. 
Their specialties just now are Ornamental Lamps of extra 


finish and artistic design; Railroad Circuit Lamps to run 
on currents of variable E. M. 1. controlled by an automatic 
current regulating device; апа a Fifteen Hour Lamp for 
5-8 inch single carbon, guaranteed to burn from thirteen to 
fifteen hours under all conditions. 

The special points of merit claimed for the Waterhouse 
Lamp are the following : 

1. There are no insulating washers used in their con- 
struction, the insulations being confined to four solid pieces 
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of cement, thus doing away with short circuiting and the 
other annoying features heretofore во common іп other 
kinds of arc lamps. 

2. The ma *nets are double. strong, and adjusted in their 
position s?» perf сі alignment is secured. 

3. ! he а mature hangs and has fts pull on the clutch in an 
exactly p>) pendicular line. so that all sice friction or neces- 
sity of transmitting motion through pivots із avoided, 


DIAMOND TRANSFORMER. FIG. 3. 


thereby secui ing а sensitiveness as near perfect as сап be 


1 eached. 
4. The clutch !s made durable, and by the assistance of 


the atmospheric clamping device shown at the top of Fig. 
2. a stea lier and finer feed is secured than !s to be found іп 
other lamps on tbe market, making them particularly 
desirable on incandescent circuits. The durability of the 
plunger used in this device 18 beyond question, it being 
male of soft. pliable material that prevents the possibility 
of sticking or hanging and із practically free from we ar or 
deteriora'ion, as has been proven by a test to 750,000 
strokes, equivalent to trimming a lamp once a day for over 
2,000 v ears. 

5. The Globe Holder is a great improvement over all 
forms, being dust-tight for inside and well drained for out- 
side use, and enabling the attendant to clean out the globe 
without unscrewing it. 


Fig. 1 shows cage made of a single casting containing all 
working pa-t8 of the lamp and showing atmospheric clamp 
on top of carbon rod. 

Fig. 2 shows all ingulations (four pieces) in black. 

Fig.38hows lamp frame for either incandescent or arc, 
with chimney and globe holder attachments, works re- 
moved. The two wires extending down from underside of 
top are the e:ectrical connections 

Any good uncoated carbons can be used with these lamps 
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if lamps on incandescent circuits receive 110 volts or more 
per pair. If less than 110 volts, cored carbons for top and 
solid for bottom will be required. 

An English company has been formed to associate with 
Waterhouse. Gambie & Company.and Mr. Addison G. Water- 
house, hasrecently satled for Liverpool to assist in starting 
a plant on the other side. The machinery is already pur- 
chased, апа the tools, which have been made at Hartford, 
Will be shipped this month. 


The Varley Magnet Winding. 


The method of winding magnets in vogue to-day is the 
same, with the exception of some minor details, as when 
the industry was first created. А recent Invention of Mr. 
Richard Varley, Jr., 
is quite a departure 
from the old-time 
methods of winding, 
as well as the design 
of the machinery 
used in the manufac- 
ture of electro-mag- 
nets. 

Owing to the fact 
that Insulated magnet wire of small size costs in the 
neighborhood of twice a3 much as bare wire of the same 
size, it will be seen that by the use of the duplex system. as 
it is called by Mr. Varley, its Inventor. a considerable 

saving in the cost of 
manufacture is ef- 
fected by this system 
, in this item alone. 

The definition of 
an electro-magnet 
has ben given as “а 
soft iron wire sur- 
rounded by many 
turns of insulated wire,” and while the illustrations show 
that this definition is not literally adhered to in the case of 
the Varley magnet, the conditions which are implied ае 
attained by a cheaper method. 

Fig. 1 shows the Varley magnet partly constructe 
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апа the general method of construction. Two wires are 
wound simultaneously by means of & special machine, one 
of these being & bare wire, the covering of the insulated 
wire serving the purpose of losulating the two parallel 
strands. The different layers of wile are separated by 
meaus of a layer of paper which serves to insulate them. 

Fig. 2 shows a complete spool as turned out by this ma- 


us A 


Fie. 8. 


chine. There &re four ends exposed which may be con- 
nected во as to put the windings either in series, parallel 
or differential connection as desired. 

Fig. 8 shows an electric bell fitted with the “duplex” 
magnets. 

The chief object of the manufacturer to-day is to cheapen 
the cost of construction, and the Varley magnet teduces 
this cost to the lowest point. Thesaving of space which re- 
sults from the use of this elev tro-magnet also adds to its ef- 
siency by reducing the amount of сор er wire used as well 
is the size of Ше spool. Inthis гез ect the Varley winding 
will be of great service. as considerably more wire ran be 
used in the same space than is possible with all-insulated 
wire, and in the cases of apparatus using small currents 
the insulation resistance need not be extremely high. 


Cincinnati’s Leading Supply House. 


Houliston & Company, 164 Plum street, Cincinnati, are 
doing a thriving business 1n the sale of supplies and vari- 
ous specialties. They are agents for several of the ‘ооа 
things,” chief among which being the Mather dynam(s and 
motors, Perkins lamps, Carpenter heaters, and Eureka 
tempered copper. Everything neeied fora lighting plant 
can be bought of Houlist^n & Company, and perfect satis- 
faction is gua: anteed to their customers. 


COMMERCIAL PARAGRAPHS. 


The Card Motor and Dynamo Company of Cincinnati a'e 
doing a flourishing busine s. and will move into more com- 
modius quarters early in the si ring. '!hey purchásed а 
factory site some time ago, and work on the building is 
progressing rapidly. Mr. Wilshire is demonsti ating the 
fact that he knows his business. 

The Phosphor-Bronze Smelting Company of Philadelphia, 
who were the original manufacturers of this lire in 
America, maintain their position at the head of the column. 
Their“ Elephant Brand” ів as popular as ever. 


Mr. George W. Beatey, who has constructed quite a nuin- 
ber of electric roads in New England and formerly handl-d 
Westinghouse apparatus, now occupies an extensive suite 
of offices in the Hathaway Building, 620 Atlantic avenue, 
Boston, and represents the Dewey Electric Heater Com- 
pany, also the Detroit Electrical Works. He has at the 
present time quite a number of important co tracts in 
hand, and with his wide reputation and extensive facil- 
ities, he isin a fair way for continuing to do a large bu: 1- 
ness. He Is one of these who have а fortunate way of gct- 
ting ahead and is adding to his excellent reputation right 
along. 


The Consolidated Electric Manufacturing Company, of 
Boston, has recently issued a neat little illustrated cata- 
logue in cloth and gold, which will be found invaluable to 
all in the elecctrical business. The multitudinous devices 
this company manufactures and handles are desc: ibed and 
prices given.so that prospective purchasers can make no 
mistake when placing their orders. Under the enterprising 
management of Mr. C. E. Bibber, this company is rapidly 
getting to the front aud 1з about to place on the market 
certain apparatus that is bound to secure popular favor. 
The little New Year's souvenir, consisting of a celluloid 
whist marker, clrculated by this company is in extraordi- 
nary demand. 


ELECTRICITY. 


Vol. 1v., No. 1 


Mr. H. C. Hawks, well known throughout New England 
as a first class constructing electrical engineer, has sold 
out his business to the Hawks Electric Company, which 
occupies a handsome suite of offices in New England Bulld- 
ing, Sumner street, Boston, where a full line of supplies 
and specialties will be carried. Mr. Hawks has been re- 
tained as treasurer and general manager of the company, 
andthe many important contracts now in hand will be 
carried out under his personal supervision. 


The prcsperous Electric Gas Lighting Company has 
just removed into a large factory on Dover street, Boston, 
where with greatly increased facilities it will still further 
extend its now colossal business in the manufacture of 
every kind of domestic electrical apparatus. This company 
occupies a foremost position in the country in this branch 


‚ of the electrical business, 


The Mather Electric Company, Manchester, Conn., and 
Boston, has recently issued a handsome little pamphlet 
entitied *Practical Thoughts by Practical Men,” in which, 
among other interesting matters, are given the opinions of 
many eminent men and companies on the merits of the 
well-known Mather system of electric lighting. The vo- 
luminous list of purchasers and users of this system fur- 
nishes convincing proof of its efficiency and popularity. 
The company has had to enlarge its factory to keep pace 
with the demand for its apparatus. 


The Electrolier Manufacturing Company of Pittstield, 
Mass., will soon be in the market. with a full line of fans, 
bells, automatic adjusters for electric lamps, etc. 


The Giant Motor Company of Portland, Me., is about to 
erect a very large manufacturing plant, belng four two- 
story iron buildings, each 1*0x75. The Berlin Iron Bridge 
Company has the contract for the work. The Giant Com- 
pany has bright prospects. 


The Jenney Motor Company of Indianapolis has just put in 
a fine electric power and lighting plant for the Williams & 
Powell Brass Works Company of Cincinnati. The plant is 
& model one, and has attracted considerable attention. 


The Belknap Motor Company of Portland, Me., has just 
installed a 150 light dynamo in the factory of the Portland 
Stone Ware Company. This company has built up a very 
satisfact ry local trade, and is now wo king over a wivter 
territory. 


INCORPORATIONS. 


The Durango Light and Power Company, Durango, Colo. 
Capital stock. $200,000. Di ectors Clinton Reed, Sam Р. 
Rose, William C. Henry. Е. К. Fr. пс and H. V. Johnson. 
The design ‹ f the company is to operate a gas and electric 
light plant In Duran zo. 


The раз(а burg. 3. C.. Electric light and Power Com- 
pany, having mace application to the Secretary of State for 
power to increase its capital stock from 330, 000 to $75 000, 
has been emp »wered to do so. 


The Columbus and Harrisburg 1 lectiic Street-Kallway 
Company, Columbus, Chio. сагі а stock, $1,500.  Incor- 
porators: Joseph M. Briggs, Adam G. Grant, Gideon D. 
Martin, John S. Young, J. H. Chenoweth, Levi Hite and 
George M. Stark. 


The following certificates have been filed with the Sec e- 
сагу f State at Lansing, Mich.: Edison Illuminating Com- 
pany, Detroit, capital inc eased $300,000 to $350,000; Ех. 
eelsior Electric Company, Port Huro i, capital increased to 
$150,000. 


The Electrolier Manufactuiing Company, Newark, N. J. 
Capital stock, $100,000. Inco porators : Beujan in E. Chain, 
Newark; Henry D. Sisson. € harles H. Robinson and Mo. ti- 
mer H. Haynes, Pittsfield. Mass; and Henry i.. St son and 
Edward F. Blodg* tt. Mill Hiver, Mass. 


The Waterhouse Electric Company, Hartford, ( onn. 
Capital stock, $20,000. Incorpora:ors: Addison G. Water- 
house, Frank С. Wate. house and Geo ge L. G. Waterhouse, 
all of Hartford. Тһе company was orga: ized for the 
manufacture and 1epal of all Kinds of electrical appa atus 
and machinery, to buy, sell and deal in the same. promote 
electrical inve tions aid to conduct ex, eriments therefor. 


The New Haven Flectric Compa y has increasel fis 
capital from 2300. 000 to 1400.000, and the number «f shares 
from 3,000 to 4,000 of $100 « ach. 


The Brooklyn Traction Company, Brooklyn, М. Y. Ca i- 
tal stock, $10,000. Directors: К. D. HF hillips. Albert Strauss, 
Henry 8. Glaster, E. J. Kavanazh, of New York City. and 
Р. F. Vaughan and J. H. Lockman. of Brooklyn. Ihe com- 
разу was formed for the purpose of c nstructing street 
railways and equipplog them with electricity and o'her 
power. ‘The principal office of the company will be in 
Brooklyn. 


The Englewood and Chicago Electric Street Railway 
Company has Just been organized and incorporated with a 
capital stock of $1,000,000. ‘Ihe load will be twenty-five 
miles in length. James P. Mallette, of the real-estate firm 
of Eggleston, Mallette & Brownell, Chicago, was the prime 
mover in the organization of the company. 


The Pittsburg Gas and Electric Fixture Manufacturing 
Com pany, Pittsburg, Pa. Capital stock, $10,000. Directors: 


John М. Thompson, Edmund Mudge, David F. McKee: 
Robert B. ivony. 


The Central Colorado Electric Supply and Manu- 
facturing Company, Pueblo. Capital stock, $100,000. 
Directors: Moses Franklin, Е. H. MacDermott, Boone Hart- 
son, Roger MacDermott, Thomson Neelson and Н. W. 
Preston. 


The Superior Electric Company, at Chicago. Capital 
Stock, $300,000. Incorporators: Fred H. Hamlin, David H. 
Wilson and James L. Clark. 


The Electric Battery Company. at Chicago. Capital 
Stock, $10,000. Incorporators: Frank L. Maimstedt, Martin 
К. W. Russell, E. Theron, C. G. Hendberg and Victor Bron- 
SoD. ` 


The Independent Electric Company, Chicago. Capital 
stock, $25,000. Incorporators: William F. Hall, S. G. Hicks 
and N. D. Levin. 


The Electrical Publishing Company, Chicago, have certi- 
fled to a change of name to Electrical] Engineering Publish- 
ing Company. 
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LETTERS PATENT ISSUED JANUARY 10, 189% 


ELECTRIC RAILWAYS AND APPLIANCES. 


189,481. Flectric-Railway Trolley. Ernest H. Jenkins, 
ss. Electric Hallway.” Daniel E. Kimball, Topeka, 

489,663. ectric way. e А То 
Kan. Filed Jan. 11, 1892. 

489,573. - Conductor System for Electric Railways. George 
W. Von Siemens, Berlin, Germany, assignor to Siemens 
& Halske same piace. Filed Feb. 3. 1 

489,591. os ar Rallway System. Francis B. Валї, 
Chicago. ІП. Filed Feb. 19, 1892. 

489,764. Underground Electric Railway. James B. Sheldon, 
Daniel J. Murnane and George L. VanBeek, St. Louis, 
Мо. Filed June 2?, 1891. 

489,835. Closed-Conduit Electric Railway. 
Stark. Duluth. Minn. Filed March 23. 1892. 

489,883. Elec'ric-Car Truck. Thomas 1 гіпр, Avon, Mass., 
assignor. by mesne assignments, to William 6. Me 
Boston. Mass.. and Aretas Blood, Manchester, N. H. 
Filed June 30, 1892. 


DY*AMOS AND MOTORS. 


189,505. Journal-Bearing for Dynam^-E'ect іс Machi es. 
Wil fam L. Silvey. Lima, Ohio. File мау 13. 1889 | 

489.687. Means for Controlling Еесагіс Motors. John Е. 
Ott and arthur E. Ke irelly. Orange. N. J., assignor to 
the Edison Се eral Electric Company, New Yo К, 
N. Y. Filed May 7. 1501. 

499 109.  Varlsble--peed Electric Мог г. Carl Hering, 
Philadalphla, Pa. kiied ^p 11380, 1892. 


RLECTRIC LIGHTS AND APPLIANCES. 


489,526. Electric ЕШ g System. Нагу M. Doubleday, 
l'ittsb irg. Pa. Filed April 21. 1809. 

489 594. Elect ic-Lightiog Sys em. Francis B. Badt, (hi- 
cago, III. Filed Oct. 22, 1592. 

489 616. Electric Gas-Lighting Apparatus. 
Sloss, Kansas Cltv, Mo. File i March 24. 1899. 

489,682 Lamp-*ocket Amandus Metz er. Schorectady, 
assignor to the Edison Ge :e'al Electric Company. New 
York. N. Y. Filed April 26. 1892. 

189.739. Socket-Switch for Incandescent Electric I amps. 
Louis Henry aud Louis N. Dalysso , Newark, N. J. 
Filed Oct. 10, 1 92. 

489815. anger for Flectric Lamps 
Detioit. Min. Filed du e2 1892. 

489,861. Bracket for klectric-Light WI es. Geor e H. Ben- 
Lett, Cincinnati. Ohio. Filed Nov. 16, 1801. 


TELEPHONE AND TELEGRAPH APPARATUS. 


489,571. 8ігіпр Jack Switch for Telephone Exchanges. 
Charles E. Scribcer and William it. t'attergon, Chicago, 
III., assignors io һе Weste n blect:ic Compa: y, same 
place. tiled Jan 21. 1892. 

489 603. Attachment for 1 elephone s. 
Pittsburg. Fa. Filed Oct. 8. 1893. 


BATTERIES. 


Charles A. 


Aaron M. 


Cha les S. Hume, 


James L. Davicson, 


489,522. Galvanic Battery. William €. Cahall, Phila :е1- 
phia. га. Filedse t.29. 1891. 

489,559. Galvanic Battery. George L. Foote, Bro klyn, 
N. Y. Filed Sept. 13, 1892. 


489,668 Electric Pattery. 
Filed May 3, 1892. 

459,832. Galvanic battery. 
N. Y. FllelJunce 28, 1892. 


MISCELLANEOUR. 


489.464. Electro Steam Valve Attachment. James H. 
«rosby.-omerville. Aass.. as ign r 10 the Gamewell 
Fire за m lelegraph Company, New York. N.Y. piled 
Se Ut. 1. 1890. 

489.515. Automatic Fee. and 1 eturn Mecha ‘ism for Phono- 
graphs уа сизо. Antho y. ( Incinpati. ohio. кв ignor 
of three-ff.h« 1o James L. Am en, same place. Filed 
NOV. 20. 1890. 


« larence H. Bryan, Chicago, III. 
Wiliam R. Reud, New York, 


489 551. Electrical Dla hragm. — Charl:s N. Walte, New- 
ton, Mass Flle l wareh 16. 1892. 
489 553. Electrical switch. Geo ge Baehr. Brooklyn. N.Y.. 


M nr to *ainuel о'соп зог, same рі ке. File March 

489,570. Spring-Jack Switch. Charles Е. Sc'ib^er, Chi- 
cago. III., assignort: the Weste n Electric Company, 
ваше place File ll! ec. 27. 1880 

489.625. tlectrically Cont oled Ventilat r. 
Brinkman, New Yo k. N. Y. Filed March 3, 1892 

489.629. Kailway Signal. WillamF Z. Desa t. New York. 
N. Y.. assizuor to the Desant Elect іс Com а y. *ame 
расе Filed April 25, 1892. 

489,053. Electric Gas Lighter. Thomas W. Lane. Boston, 
Mass.. assignor to the Electric Gas Lighting € ompany, 
Portland, Me. Filed Jan 25, 1892. 

489.704. Electrotype. William T. Barnum, New Haven. 
Conn. Filed Nov. 28, 1891. 

489,736. Railway Signal. John E. Geary, Syracuse, N. Y. 
Filed Dec. 29, 1891. 

489,902. Electric Prison Cell and Guard. William S. Hun, 
Sheffield, Ala., assignor of one-half to Charles H. 
Sparks, St. Louis; Mo. Filed Sept. 22, 1891. 


Sebastian G. 


Ec IV. 


ELECTRICAL 3 MINING. ENGINEER, 


WESTERN AGENT OF THE 


WILLIAMS HIGH-SPEED ENGINE, 


OF BALTIMORE, MD. 
ALFRED GUILLAUME, 


215 Dearborn Street. Chicago. 
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The Johnson Switch, 
Manufactured by 


INTERIOR 
CONDUIT AND INSULATION 


General O 
42-14 BROAD STHEET, NEW YORK. | 
WORKS: 527-531 W. 34th St., 526-528 W. 85th St. 


WASHBURN & MOEN MFG. CO., 


K., MAS. 
16 — 2 oA EA = VOLKER. 

107 & 109 LAKE ST.. CHICAGO. 

Oldest and Largest Manufacturers of 
Wen зем. 

t Orders and Inquiries 
INSULATED. COPPER, IRON AND STEEL WIRE 

urposes and in all styles. First-quality 
3 and prompt execution guaranteed. 


со. 


25; 


New York. 


JANUARY 18, 1803. 


CROCKER- WHEEL 


PERFECTED - ELECTRIC - MOT 


430-4329 West 14th Street, New York. 


ORS 


BEACON wcanvescent Lames 


35 CENTS. 
Reduced Prices for all other Candle Powers furnished on 
application. Unrivalled quality! High efficiency! Per- 
fect satisfaction guaranteed ! 


16 CANDLE PO WEH. .. ANCHORED FILAMENT RAILWAY LAMPS.......4.0 CENTS. 


In order to make these reduced prices available, orders must not be for less 
than 200 lamps, which may, however, be made up of "е sizes if desired. 


LAMPS FOR EVERY SYSTEM IN USE. TERMS-— Net 30 days. 
BEACON VACUUM PUMP AND ELECTRICAL CO., 


New York Office, 141 Liberty St. Irvington St., Boston, Mass 


"THE PENNSYLVANIA LAMP." 


DAY'S KERITE INSULATED WIRES. 
W. R. BRIXEY, Sole Manufacturer. Office, 203 Broadway, New York. 


THE 
MATHER ELECTRIC 00, 


116 BEDFORD STREET, BOSTON. 
Power Generators. 


Dynamos. Motors. 


THE COLUMBIA INCANDESCENT LAMP 


MOST UNIFORM IN CANDLE POWER 


Is THE BEST. 
HIGH IN EFFICIENCY. 


Office and Works, Nos. 1912-1914 Olive Street, St. Louis, Mo. 


ELECTRIC 


MEASURING - APPARATUS, 


——COMPRISING—— 

6 Voltmeters, Galvanometers, Resist- 
Condensers, Electrometers, Photo- 

etc., etc. If interested send for our 
descriptive catalogue No. I-66. 


QUEEN & CO. INCORPORATED, 
PHILADELPHIA. 


en 


MEL 
. 
— 
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SIMPLEX WIRES. 


Simplex Caoutchouc Wire- Specified by Architects and Electrical Engi 
neers where High Insulation is required for Public and Private ee 
Simplex T. Z. R. Wire—The Ideal Line Wire for Electric ighting, 
Power and Railway Service. Send for prices, samples and estimates. 
SIMPLEX ELECTRICAL CO., 620 Atlantic Ave., Bostom 


GEORGE CUTTER, Western Selling Agent, 333 The Rookery, Chicago. 


CHICAGO. 


NEW YORK INSULATED WIRE 00. 


SOLE MANUFACTURERS 
GRIMSHAW WHITE СОВЕ WIRES, RAVEN CORE 
WIRES, COMPETITION LINE WiRES, GRIMSHAW 
TAPES, COMPETITION TAPES, SPLICING 
COMPOUNDS, ETC. 


Vulca Electrical Wire Ducts for Interior Con- 
struction. A Complete Method for all Electrical 
Systems. Junction Boxes, Cut Outs, Angle 
Boxes, etc., ete. Vulca Coupling Compound. 


Nos. 13, 15 & 17 Cortlandt St., New York. 
Nos. 78, 80 and 82 Franklin St., Chicago. 


H. E. PAINE, 


Ex- oui de of Patents. 


8. B. LADD. 


PATENTS and PATENT CAUSES. 
PAINE & LADD, 


Attorneys at Law, 
WASHINGTON, 
Loan and Trust B’ld’g. 


D. C. 


MUNICIPAL ELECTRIC LIGHT CO., 
BROOKLYN, N. Y., July 19, 1892. 
HENRY A. REED, SEC’ Y BISHOP GUTTA-PERCHA Co. 
Dear Sir: We can candidly vouch for the 
superior quality of the Bishop insulation, as it 
has withstood the .weather, falling wires, etc., 
during our two and a half years’ service without 
accident or trouble of any nature on our aerial 
lines or in our house wirin The severe storm 
of the winter of 1890-91, w ich obliged all other 
plants to ** shut down,” caused no injury to our 
alternating circuits. Yours respectfully, 
JAMES FERGUSON, Sup't. 


THE WARD —: | 
=: ARC LAMP 


Recognized as foremost in the market 
is made by 


THE ELECTRIC CONSTRUCTION 
. AND SUPPLY COMPANY. 


18 Cortlandt Street, New York. 
Unity Building, ~m x 


Chicago. 


Lancaster City & West End R, R. Co., 
Lancaster, Pa., 


Write as follows: “We must change 
some of our cars, so as to use your 
‘Lyon’ brake handle. Fill enclosed order 
as soon as possible.” 

All railway companies which desire 
first class equipment are falling into line 
and ordering “Lyon” brake handles, 
made only by the 


Consolidated Electric Manufacturing Co., 


355 Congress Street, 
Boston, Mass. 
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HE best system for an Electric Light plant in a mill, factory EF" е 

or any large building is the incandescent and arc combined. Т 

Put in а low voltage incandescent plant ; use the incandescent : 
lamps for offices,etc., but wherever you have large spaces to light CORN ча 


use the 


“WARD” Are Lamp. 


Safe, reliable and economical. The only satisfactory lamp made 


at) 
V 
95 2) 
-3 
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tor such circuits. Many thousand in use. 
We manufacture single and double carbon, street railway, 


photo-engraving, theatrical and search lamps. 


Established 1881. 


ELECTRIC CONSTRUCTION & SUPPLY COMPANY, 


Unity Building, CHICAGO. 
Telephone Building. NEW YORK. 


Another Record Smashed. 
THE FAMOUS 


Stanley Two-Year-Old 


RAISES THE RECORD OF TRANSFORMER EFFICIENCY TO 


ӘЛІ PER CENT ON HALF-LOAD. 


А full account of this performance can be obtained by writing to us 


for a copy of the report by Prof. Ryan, of Cornell University, 
of a test of one of our 350-light TRANSFORMERS. 


ELECTRICAL SUPPLY CO, STANLEY ELECTRIC MFG. C0. 


104 Michigan Avenue, 
CHICAGO, III. PITTSFIELD, MASS. 
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The Heisler Alternating Current ғотектілі. Incandescent System, 


EQUIPPED WITH REGULATING LAMP SOCKET. 


With this system it is possible to regulate each individual light at any desired degree of bril 
iancy, resulting in a saving in current as well as prolonging the life of the lamp. 
This system is efficient and reliable, and specially adapted for isolated plants for the lighting of 
Hotels, Educational Institutions, Hospitals, Municipal and Office Buildings, Private Residences, eto. 
The apparatus 18 simple, compact and economical, having no complicated appurtenances, self- 
gulating, and can be installed ав conveniently as the ordinary direct current type of apparatus. 
If desired, arc lights and motors can be operated upon the circuits. 


Estimates furnished of complete installation of isolated plants. Satisfaction fully guaranteed. 


"Long Distance Series Incandescent Apparatus." 


=HEISLER ELECTRIG GOMPANY— 


Office: 838 Drexel Building, i е PHILADELPHIA, РА. 


WORKS: GLOUCESTER, IN. J. 


NATIONAL ELECTRIC, rete m 


MANUFACTURING CO. THE PENNSYLVANIA LAMP, 
Eau Claire, Wis., U. S. A., 


BUILDERS OF 


the Grade Dynamo И Machinery. 


APPARATUS FOR ALL PURPOSES. 


LONG DISTANCE TRANSMISSION OF POWER, 
STREET GENERATORS, STATIONARY MO- 
TORS AND APPLIANCES, ELECTRIC 
MINING PLANTS, ISOLATED 
LIGHTING PLANTS, CEN- 

TRAL STATION 
LIGHTING. 


Alternating or Direct Current. 


Base, 
"H dod sduwy ori 


And Candle Power. 


"c 


S InOH OOOI “әј р әбеләл 


Any Voltage. 


BRANCH OFFICES. 


620 Atlantic Avenue, Boston. 608 Pullman Building, Chicago. 

136 Liberty Street, New York. 134 East Sixth Street, St. Paul, Minn. 

Penn Mutual Building, Philadelphia. 29 East First South St., Salt Lake City OU ETC ES 

65 Smith Building, Cincinnati. Haller Building, Seattle, Wash. PENN MUTUAL BUILDING, PHILADELPHIA. 

167 Gravier Street, New Orleans. 314 California Street, San Francisco. WESTERN ELECTRIC COMPANY, NEW YORK CITY. 

8 Equitable Building, St. Louis. 70 Pearl Street, Toronto, Ont. WESTERN ELECTRIC COMPANY, CHICAGO. 


HEN you want a Lamp made оп business =F FOR SALE 


principles, and are tired out with ‘‘Chin А | 
Music" as to the ''Wonts** you write to the Üne Ne. 7 ae Arc Dyname 


CHICAGO INCANDESCENT LAMP COMPANY, 
75 North Clinton Street, Chicago, lllinois, and One 40-Light High-Tensien Western Electric 


ask for the PRAY'S Lamp ? ? ? ? ? ? Dyname with Autematic Regulater. 


DOANT YOU DO HTI! Rose Electric Light Supply Co., St. Louis, Mo. 
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PREMIUM ANNOUNCEMENT, 189) 


„cc Sa a an pp nt —ñ— — 


As a Special Inducement for New Subscribers to 


“ELECTRICITY” 


we make the following very liberal offer : 


To any one sending us SIX new subscribers and $15 
we will send, postage paid, any BOOK or BOOKS men- 
tioned in our BOOK LIST, to the value of $5. 


== A N D= 


IF YOU WANT A BOOK 


which is not mentioned in our list, please advise us, and 


we may be able to include ıt in our offer. 


B. E. GREENE, Publisher, 


6 Park Place, New York. 
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Westinghouse Electric & Mfg. Co. 


Pittsburgh, Pa. 


TO THE USERS OF INCANDESCENT LAMPS. 


The shipment of our new stopper lamps will begin 
early in January. 


In making this announcement, and in quoting prices, we take pleasure in giving 
particulars which will indicate some of the many advantages the users of our appa- 
ratus will enjoy. | 


FIRST—The new lamps are made in separable parts, so that the carbon burners may be replaced, and the glass parts used repeatedly; and their bases 
being molded of uniform size to flt a реш designed socket, the lamps are neater in арреагапсе than the all glass-globe form. 

SECOND—The carbon burners will be preserved by an attenuated atmosphere of nitrogen, and their candle power maintained more nearly constant than 
heretofore by means of a recent important discovery, 

THIRD —Special sockets of neat design will be employed for these lamps, and special fittings will be supplied at five cents each, which will adapt any of the 
forms of sockets now in use to receive the new lamps, thereby b: inging about exact. uniformity in lamp bases. 

FOURTH — By reason of the manufacture of the lamps by special machinery and improved methods, hy ‘he use of nitrogen for preserving the carbons, and by 
means of pamping and charging apparatus recently perfected, WE HAVE BEEN ABLE TO SO REDUCE THE COST OF MANUFACTURE AS TO FIX ООВ 
PRICES FOR 8, 10 AND 16 CANDLE POWER LAMPS AT 


30 CENTS EACH, 


subject to a discount of 10 per cent to our central station customers, 


and to others from 2 1-2 per cent. upward, according to quantity, 


with an allowance of 10 cents for every burned out lamp returned unbroken 


to any one of our factories, making the net cost ОЁ RENEWALS FOR THE 8, 10 AND 16 CANDLE POWER LAMPS 17 CENTS to our central station cus- 
tomers. For 20 and 25 candle power lamps the prices will be 35 cents each, subject to the same discount and allowance for burned out lamps. 


By long and careful tests, and by the use of a large number of these lamps in our works, we have 
demonstrated that the new lamp will have greater advantages for users than the Edison lamp or any oi 
those heretofore upon the market. | 

The importance of the improvements in manufacture by which we have been enabled to offer these lamps at во low a price will be appreciated by all users who 
are aware of the constant l»terioration in the carbon burners, ап? of th» fact thittho rovl e» n norcial еф меосу of а lamp is it: average efficiency. With a constant 


am unt of electric current ths ordinary 16 candle power lamps rapidly fall below 10 candle power from deterioration of the carbon, when they must be renewed; and 
it results feom this that the users, with ch»aper lamps, will get from . 


15 TO 20 PER CENT MORE LIGHT 


from a given expenditure of electricity by a more frequent renewal of lamps than is now customary. Thus the low cost of the lamps may be made to add to the 
revenue of a lighting stitiou in one of two ways. viz., either by giving a greater lighting capacity at the present сові of lamp renewals, or by actual saving in the 


cost of lamps with renewals made at the present period of renewal. 
The problem of manufacturing а sufficient number of lamps to supply the entire demands expected from the users of electric light is а diffieult one to meet 


quickly. We are preparing to turn out from 


15,000 TO 20,000 LAMPS DAILY, 


and in addition to this to renew the carbons in returned burned out lamps to any extent that may be required. During the month of January we expect to be able 
to take care of all of our customers who must have the new lamps, and rapidly thereafter to fill all the orders with which we may be favored. 


We are also contemplating the erection, as the business develops, of “ renewal sta- 
tions " in all large cities, such as New York, Boston, Philadelphia, 
Chicago, Cincinnati and St. Louis, 


thereby reducing the cost of shipment and return of lamps for renewals and still further reducing the 
net cost of the lamps to our customers. 


WESTINGHOUSE ELECTRIC AND MANUFACTURING CO. 
Pittsburgh, Pennsylvania. 
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ELECTRIC MOTORS RAILWAY FEED WIRES 


AND DYNAMOS. I | OKONITE INSULATED WIRES AND CABLES have the endorse- 


TOP z ment of the best electrical experts and electricians in the world. 
, NS Power Motor ELECTRIC 


LIGHTING 2 OKONITE INSULATED WIRES AND CABLES will not crack 


when exposed to severe changes in temperature— 


AND 
ELECTRICAL TWO FACTS 
* PURCHASING SUIT ANE BESTE LIGHT 


S SS һ | FEED WIRES. 
PUNEN: Taan "* OKONITE CO. 


Branch Offices: 
Chicago. m 75 Madison St.; Por 13 Park Row, 


T 1] ta 
Tha "4 n T Electric Motor Co. land. Cre. N. Front St., also . Managers. GEO. Т. MANEN New York. 


5 in Boston. Р hil; ade Ip’ a, Baltimore, 
Cleveland, New Orleans, St. Louis 


General Office, 202-404 Greenwich St., N. Y. S. Frauclsco, Denver, St. Lake City 


AMERICANELECTRICA ims се 


PROVIDENCE, R. T. Improved Slow-Speed Gener- 

ators and Motors,. DIRECT- 

Railway Feeder and Trolley Wire, SA d DRIVEN” Slow-Speed Genera- 
ELECTRIC LIGHT LINE WIRE, 


tors for Electric Lighting and 
Power. Low Running Expense. 
Incandescentax» Flexible Goods, 
Americanite, Magnet, Office and Annunciator. 


Estimates furnished. Street Car 
Motors. Insulated Wire, Cables 
and Flexible Cords. Special Ma- 
chines Designed. 

Isolated Plants a Specialty, 


FACTORY AT BBIDGEPORT, CONN. 


“ 


Tne a oad í DNU.. D UA. Ы bo — at к 
— — VV Ie ES Sa «О dO" “ЛУ, jm Philadelphia. 501 Girard 
| ; el Building, 
FARADAY OABLES Koss Uf deer Buflalo, 50 Terrace. 
а MONTREAL BRANCH, Eugene Е. Phillips’ £lee. Wig, | —————————M—— 


THE WESTON STANDARD 


VOLTMETERS AND AMMETERS. 


These instrumenta are the most accurate, reliable and 
sensitive portable instruments ever offered. А large 
Maid of ranges to meet the requirements of all kinds 
0 


ТНЕ Sunbeam. 


HIGH GRADE INCANDESCENT LAMP, 
IO to 32 С. P. 45 to 125 Volts. 


To fit any Socket. 


Sunbeam Incandescent Lamp Co., 


805 Chamber of Commerce, 


Chicago, III. 


THE ELECTRICAL SUPPLY CO., CHAS. D. SHAIN, 
104 Michigan Ave., Chicago, III., 138 Liberty St., New York, 
General Western Selling Agent. General Eastern Selling Agent. 


Send for Illustrated Catalogue. 
Address ----- 
WESTON 


Electrical Instrument Co. 
^14-120 WAM st, NEWARK, М. J. 


The J. B. Schott Saddlery Company 


OF QUINCY, ILL., 


ARE IN THE MARKET "2° 100 TO 125 LIGHT PLANT| GERMANIA SHADE-MOLDER. 


for their factory, to be put in at once. 
Write them for specifications. 


Simple, Artistic, Strong, 


- No Weak Points, 
No Joints to Work Loose. 


» High-Grade Metal, 


3 Finely Finished and Polished. 


WITHOUT 
А RIVAL. 


F К | - Т I. SPECIAL PRICES FOR FIVE GROSS OR OVER. 
о. з GERMANIA LAMP SHADE. 
iss адамың A Universal Shade and Е JE. 
FILAMENT Holder, 
“BUCKEYE” Lampr. Can be AP to any Make 
EFFICIENCY. TRY JUST ONE o1 Lamp. i 
BEAUTY. | LOT AND YOU WILL IN USE EVERYWHERE. 
LIFE. HAVE NO OTHER. — 
Voltage OO to 125. & WRITE FOR PRICES. 


The Buckeye Electric Co., Cleveland, Ohio.) ^ GERMANIA ELECTRIC COMPANY, 


OHICAGO; 487 The Rookery. NEW YORK: 611 Mail and Express Bldg. 620 Atlantic Avenue, - - BOSTON. 
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2) . MAE INSULATION GUARANTEED WHEREVER USED, AERIAL, UNDERGROUND OR SUBMARINE. 


In s .otter from the Inspector of the Boston Fire Underwriters’ Union, under date of March 29, 1886, he says: "A thoroughly reliable and desirable Wire in every respect.” - А 
T HE rubber used in insulating our wires and cables is especially chemically prepared, and is guaranteed to be waterproof, and will not deteriorate, oxidize or crack, and will remain 


flexible in extreme cold weather, and is not affected by heat. The insulation is protected from mechanical injury by one or more braids, and the whole slicked with Clark's Patent 
Compound and special extra finish,which we have now adopted for all our solid wires as an extra weather proof protection, and also preventing chafing and abrasion, which is water, 
Our insulation will prove durable when all others fail. We are prepared to furnish Single Wires of all gauges and diameter of insulatior. 


acid, and to a very great extent fire-proof. . А ' : а 
We are now prepared to furnish our Clark Wire with a white outside finish for ceiling cleat work. as well as 


for Telegraph and Electric Light from stock. Cables made to order. 
our standard color. 


CLARK JOINT GUM should be used for making water-proof joints. This is put up in half-pound boxes, in strips about one foot long and five-eighths inches wide, anc 


when wrapped about a joint and pressed firmly it makes a solid mass. FOR RAILWAY and MOTOR use, we make all sizes of stranded and flexible cables with Clark insulatioa. 


WE GUARANTEE OUR INSULATION WHEREVER USED, AERIAL, UNDERCROUND OR SUBMARINE, 
We shall be pleased to mail Catalogues 


And our net prices are as low, if not lower than any other first-class Insulated Wire. 
| with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE CO., 


61 & 65 Hampshire Street, BOSTON, MASS. 


Is not being extensively used by Physicians 


HBNRY A. OLARK, Treasurer and Generai Manager. HERBERT H. BUSTIS, President and Electrician. 
because we are trying to keep it quiet, but 
the fact of its proving ап almost infallible 


| N 5 U L L A C cure for cCONSUMPTION—(of other so-called 


insulating compounds)—is bound to become known, and then look out for the 


IF YOU WANT 
A NIAGARA DYNAMO OR MOTOR, 


POLAND PAPER CO. 


Manufacturers of all grades. M F. Book Papers. 
Also No. 1, S. 5. & C. BOOK & LITHO. 


rush. Our advice is to get in your orders early. 


MASSACHUSETTS CHEMICAL CO., 


NEW YORK, 
60 & 62 Broadway. 


C. S. KNowrzs, 5 7 Arch St., Boston 
CHICAGO, 823 Monadnock 


——Fine Colors а Speciatty. — 


was made b 
MECHANIC FALLS, MAINE. 


iver Street, BOSTON. New York office, Times Building, N. 7. 


uilding. 


The on which this publication is printed 
sae os the POLAND PAPER CO., nil!5 a 


or if you are a dealer and want an 
Agency, send for our Catalogue and 
ice ;List. 


Lovell Mfg. Co., Ltd., Erie, Ра, 


WE AGREE WITH YOU 


in your ideas on 
Primary Batteries, 


expressed in your editorial of 
December 28, 


We think as you do, and always have. 


We do not lay claim to any special 
solution, but have devoted our time to 
perfecting the Battery itself without re 
gard to the solutions contained therein. 

We do not recommend our Battery 
for lamps of more than 6 C. P. or 
motors of more than 1-8 H. P., nor do 
we claim that they can be run :or two 
or three cents а day. 


We have 


A FIRST-CLASS BATTERY, 


and if you don't believe it write for 
priees and information nnd be con- 
vinced. 


HINE'S 
ШІШ 


ТНЕ SUPERIOR OF ALL steam is downward, 


STEAM SEPARATORS, 


Or Oil and Grease Extractors. 


Defeated all competitors in the celebrated Cornell University test (Vertical 
Style) showing 98,% per cent. efficiency. Tested at the Polytechnie Institute. 


duit 
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HORIZONTAL. 


Worcester, Mass. (Horizontal Style). demonstrated 99 % per cent. efficiency. 
——-OVER 800 IN USE 
Sent on trial with perfect satisfaction guaranteed or no sale. 


For full partieulars, address 


Vertical where course of 


* 
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Чеги; ; 
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The Standard Open Olrouit Batteries of the Worl. 
FoR 20 YEARS these Batteries have main 
tained their superiority over all others and 
stand to-day unequaled and TOM dhe 
Do not be imposed upon with inferior Bat 
teries, In order to insure yourself that you are 
getting the best Batteriesin the world, you need 


The High Rock Battery & Novelty Co. 


63 High Rock St., Lynn, Mass. 


=THE | DAVIDSON 
Direct-Acting Steam Pumps. 


Warranted the best made for all situations. 


ELECTRIC PLANT PUMPS 


A SPECIALTY. 
M. T. DAVIDSON, Manufacturer. 


PRINCIPAL OFFICE AND WORKS 
Nos, 48-53 KEAP STREET, BROOKLYN, N. Y. 
BRANCHES: 77 Liberty St., М. Y.: 50 Oliver St.. Boston. 


AEN GOULD'S STEAM AND WATER PACKING. 


Patented June 1, (880—The Original Ring Packing. 


For Piston Rods. Valve Stem of Steam Engines, Steam Pumps, and especially adapted for Electric Light Plants. 


n ordering, give EXACT diameter of Stuffing Box and Piston Pod or Vaive Stem. 


| E :  SELF-LUBRICATING, STEAM AND WATER TIGHT... 


Less friction than any other known Facking. Never grows hard if directions are followed. Does not 
corrode the rod. Every Package Fully Warranted. 


N. B.—This packing will be sent to any address, and if not satisfactory after a trial of 30 da 
genuine without this trade-mark and date of patent stamped on wrapper. 


THE COULD PACKING COMPANY, EAST CAMBRIDCE, MASS. 
ALBION OHIPMAM, Treasurer. 
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INE ELIMINATOR COMPANY, 


Sole Proprietors and Manufacturers, - 


only oo the trade-mark “Сопда” 18 on 


every ce 
If the dealer does not keepthem in stock, send 
to us for circulars and prices. 


The Leclanché Battery Company. 
111 to 117 E. 131st Street, New York. 


SILK BRAID 


FOR INCANDESCENT 
LAMP FILAMENTS. 


A uniform diameter and cross-section guaran 
teed. Samples with prices mailed free. 


Boston Braid Manufacturing Co. 


27 BEACH ST., BOSTON, MASS. 


106 LIBERTY ST., NEW YORK, 


ORIGINAL RING PACKING. 


ys, can be returned at our expense. None 


All similar Packings are Imitations aud calculated to deceive. 


Engineering Өшее | OTIS К. STUART, |DeMott Motor Co. 
G. EMIL HESSE, . 173 Greenwich St., * ew York. 
Mechanical Engineer,| Electrical ELECTRIC MOTORS 
35 BROADWAY, : 
INew York. - — 
— pad uan Supplies!” ' v BATTERIES 
tended if desired. AT LOW EST PRICES. We claim for our Motors the follow- 


ing important features—unequalled by 
any other Motors on the market— i. e.: 


Where 10 Locate City - Trust - Building, NOISELESS, | 


: EFFICIENT, 
New Factories. PHILADELPHIA, PA. ECONOMICAL. 


In four sizes. Prices range from $4 to $15. 
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A TERROR! 
—THE— 


Premier Induction Coil, 


inch Spark! Hard Rubber Base! Con- 

denser, Automatic Break ! 
Produces Wonderful Luminous, Calorific 
and Chemical Effects, 


PRICE WITH BOOK, POST-PAID, - $3.50 


Outfit, consisting of above, Tube (Geis- 
sler) and accessories and battery, 
$6.50, express paid. 


M. R. RODRIGUES, 
17-19 Whipple Street, Brooklyn, N. Y, 


THE SIMPSON DYNAMO. 


Ü Lights---16 ('andle---List price 40 00 The Illinois Central Railroad Company із de- 
оза | ^ : of calling the at'eution of capitalia's a n T. SEXTON her ТТЫ 8 be | Tr 
Compound Wound, Slow Speed, ыла лыр дар eain n a 8 d Liberal пн unts to the Trade. 
— — € h ИТ tel sand t є their Soutl nn ots 4 nu «T f r 
Е: 20 Lightf tel aid on the lin sor the Yazoo & 1 ACCOUNTANT, (ur Bluestone Battery the Best on the Market. 
25 ag 75. 0Q pV alley Railroad Company in the shay e of 929 N. 10th Street. Philadelphia Pa. — 
ӚЗІ | A TRIAL SOLICIT E D. 
88 F 30 Light UNL'MITED RAW MATERIAL, Correspondence solicited. е - 
о. 
TET 100.001 PROXIMITY TO MARKETS, AGENTS WANTED EVERYWHERE. 
1% 30 | | : 
8 | | : 
HEB . 50 Light CHEAP LABOR, 
9 uu Ei 192,00)Ғ uel. etc., and believes that it т ee?2s but a pres- 
- =" entation of their merits to attract the ca’ eful 
SIMPSON ELECTRIC MFG. CO., [ate tion of alin erested tn сопуег!1 g the raw MATHER DYNAMOS AND MOTORS rm 
39 W. Washington St., Chicago, U. S. A.fmat rials 10 be found on their nes into the Е que 
tinished product. kremine't à nong thes* are 
cotton, hard and рощ wood. ipd RU vege- — 
ables, etc. A desert tive pamphlet of 150 ра es. 
ieri ^ Whe! e ы Loca : Non Factores “Пав ОО ҮО () rri 
- been issued by the Com any. and а copy will be 
FRANK B. RAE, Santi md annlication to the * le jor Vv a 2954 
xeos em | will also give any further 1. formation as to өз Believe us when we say that we are offering a com- Жа 
ectrica Engineer. 
ч INDUCEMENTS OFFERED plete line of Supplies at prices that will interest = 
Electric Railways. Transmission of Power. ; i POM Р = sele | | li ` 
Electrical Machinery designed for special appli- DY Ше different Io es wi bint pim | ӨШ every electrica man in our locality : rm 
cations, plans, specifications and supervision. с a pit al in cotton. clay. wod-woxn"king. canning A sample order will con vince vou that — 
& 98 CLELAND BUILDING a other indus! des Ci at ry i abie fie ы ana mr М 
27 & i |ILELA? DING, early со-оре ‘ation. о" particulars address 
DETROIT. MICH GEO. C. P O ЕН, Indus rial t ommissioner I. С | T | S A FACT гт 
: 27 R. R., 58 Michigan Avenue, Chicago. cn . 
2 Our Engineering Department is specially equipped — 
| — for consulting and construction work. zo 
All GENUINE = | 
e SATISFACTION GUARANTEED e 
REGTRADE MARKS. | INGOTS, CASTINGS, WIRE, SHEET Кс. + Ре BET “ы don c3 
“512 ARCH ST. PHILADELPHIA: PA.U. S.A. Т — 
В | ORIGINAL MANUFACTURERS OF PHOSPHOR- | Manufacturers and Dealers, rri 
“ta pg < Bees RONZE HE UNITED STATES AND SOLE А “re А . =x 
eir дере |МакевзоҒ SFIELEPHA T-BRAND PHosrHon-BRoNZE. 164 Plum ‘treet, "diis mis caen о S Cincinnati Ohio. ” 


SAWYER-MAN ELECTRIC CO. 
sockets. ELECTRICAL SUPPLIES. switcues. 


——— - - — ә • ee — 


620 ATLANTIC AVENUE, 510-534 WEST TWENTY-THIRD 57. PULLMAN BUILDING, 
BOSTON. NEW YORK. | CHICAGO. 
C. C. JOHNS N. SEC'Y AND TREAS. G. W. PHILLIPS, SUPT. 


H. H. OSGOOD, PRES'T. 
——OFFICE OF 


THE NORWICH ELECTRIC LIGHT CO. 


OPERATING THOMSON-HOUSTON SYSTEM OF ELECTRIC LIGHTING. 


SUPERINTENDENT'S OFFICE, 
NORTH MAIN STREET. 
Norwich, Conn., Jan. 5, 1893. 
Waterhouse, Gamble & Co., 
802 Asylum Street, 


Hartford, Conn. 


GENTLEMEN: The lamp we received from you a few weeks ago works first class. We put it 
on and tested it with a 5-8 inch plain carbon, and it burnt fourteen hours and fifteen 
minutes actual time. І have since placed it out on the street and it is working first class, 
I consider you have got as good a lamp as I have ever seen. Please send me a rod and chimney 
to fit the other lamp that I have, also a pair of hooks to go on the hanger board to hang 
the lamp with, as none came with the first one sent me. 


Respectfully yours, 
GEO. W. PHILLIPS, Supt. 
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WESTINGHOUSE tLECTRIL AND MANUFACTURING CO 


PITTSBURGH, PA. 


MANUFACTURERS OF APPARATUS FOR 


ARC and INCANDESCENT LIGHTING 


LONG DISTANCE TRANSMISSION OF POWER, STREET RAILWAY GENERATORS, 
—MOTORS AND APPLIANCES 


@ alternating current incandescent apparatus is in use in 430 central stations. 1000 isolated plants. 
Our arc apparatus is in use all over the world. We are now transmitting light and power 

various distances up to 28 miles from the source. Our multipolar railway generators and noiseless 

single-reduction motors have worked a revolution in the electric railway field in two years. 


Orders for APPARATUS, REPAIRS and SUPPLIES, formerly furnished by the United 
States Electric Lighting Company, Newark, N. J., should now be sent to this Company, where 
they will receive prompt attention. 


BRANCH OFFICES IN ALL THE LEADING CITIES. 
Agents for Canada: AHEARN & SO PER, Ottawa, Ont. 


Wp THEPERKINSELECTRIC Arc Lamp 


=~ SWITCH MFG. CO, 
ay | Arc, Incandescent and 
Railroad Circuits. 


SNAP SWITCHES 
“А Penny Saved is a Penny Made.” 


for Incandescent Lighting 
of S to 1850 amperes 
capacity. 

NOS Dovetail Ceiling Hosettes for cleat, 
concealed and molding wiring. 
We exhibit this week cut of No. 106, 

УКА d 555 

i Our Lamp Socket for T.-H. and SES “ Save Money by Buying our Lamps, 


West : nghouse bases is unsur- which will burn 13 to 14 hours without ming 


passe and consume INEXPENSIVE Carbon 


^4 | We are going to have twins. 
| S” THE PERKINS ELECTRIC SWITCH MFG. СО, WATERHOUSE, GAMBLE & CO., 


Boar.m wn Building, Hartford, Conn. 45 Broadway, New York. HARTFORD, CONN. 


* and Mining Review. 


A MONTHLY JOURNAL" devoted to the practical uses of Electricity and to the 


Mining Interests of the Pacific Northwest. 
Covers thoroughly the Electrical and Mining Trades of Oregon, Washington, Idaho and Br. Columbia. 


The only Electrical Journal published on the Pacific Coast. 


Subscription Price, $1.00 per Year. Advertising Rates furnished on application. 


Address “The Northwest Electrician and Mining Review," Tacoma, Wash. 
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NNUNCIATORS, BELLS, PUSHES, SPEAKING TUBE, BATTERY, ELECTRIC CABLE, ELECTRIC LIGHT APPARATUS—ARC AND 
INCANDESCENT, MOTORS, DISTRICT TELEGRAPH APPARATUS, TELEGRAPH INSTRUMENTS, TESTING INSTRUMENTS, IN- 
SULATED WIRES, LINE SUPPLIES, TOOLS AND OTHER ELECTRICAL APPLIANCES. 


39 Vesey St. J. JONES & SON. New York. 


SELLING AGENTS: 
CENTRAL ELECTRIC CO., CHICAGO, ILL. SOUTHERN ELECTRICAL SUPPLY CO.. ST. LOUIS. MO. 


WESTERN ELECTRICAL SUPPLY ed., ОМАНА, NEG. MANIGN A CO., NEW ORLEANS, LA. GATE CITY ELECTRIC CO., KANSAS CITY, MO. 


FLUSH SWITCHES 


FOR CONDUIT. 

ALSO 

CEILING CUT-OUTS, JUNCTION BOXES, 
AND EVERYTHING ELECTRICAL. 


SPECIAL DEPARTMENT FOR STATION SWITCHES AND SWITCHBOARD WORK. 
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New Vork Office, SYRACUSE, N. Y, U. S. A. 


126 Liberty Street. 
Write us for Catalogue and Price-Lists. 


| 


=STANDARD SYSTEM OF ARC LIGHTING 


MORE FULLY MEETS THE REQUIREMENTS FOR 


MUNICIPAL2Z COMMERCIAL LIGHTING 


THAN ANY SYSTEM NOW KNOWN. 
This system will be used exclusively at the DEDICATION OF THE WORLD'S FAIR. 
This system will be used exclusively to LIGHT THE STREETS OF CINCINNATI, O 
This system is being used exclusively and largely by many cities and towns, commercial and isolated plants in all 
parts of the country. Address all communications to 


Standard Electric Co., 313-317 South Canal Street, Chicago, 
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COMBINED EXHAUST FANS and 
—— — — LUNDELL MOTOR OUTHT. 


18 inch Fan with 1-4 H. P. Motor. 
24 " Fan " 1-2 H. P. Motor. 
30 " Fan ^ 1H. P. Motor. 


NOW READY. 


Send for Illustrated Circular and Price List. 


orm INTERIOR CONDUIT AND INSULATION 00, а, 


42 AND 44 BROAD ST., NEW YORK. 


STERLING COAL COMPANY, 


Successors to ROBERT HARE POWEL & CO., 


Miners and Shippers of 


= POWELTON © 
—SEMI-BITUMINOUS COAL— 


ELECTRIC LIGHT STATIONS, MANUFACTORIES, RAILROAD AND STEAMSHIP TRADE 
A SPECIALTY. 


| GENERAL OFFICES: 
419 WALNUT ST., PHILADELPHIA, PA., 91 BROADWAY, NEW YORK CITY. 


SHIPPING PIERS: 
SOUTH AMBOY, GREENWICH, " CANTON, 
New JERSEY. PHILADELPHIA. BALTIMORE. 


* America’s Greatest Railroad.’ NEW YORK ENGRAVING AND PRINTING COMPANY 
THE FOUR-TRACK Photo-Engraved Plates for all Illustrative Purposes 


New York CENTRAL. 


820-822 PEARL STREET, NEW YORK 


A. R. HART, President. J. C. Vow Anx, Vice-President. С. M. COOPER, Secretary 


xli ELECTRICITY. 
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The Eddy Electric Mfg. Company 


MAKES А SPECIALTY OF THE COMPLETE EQUIPMENT OF FACTORIES WITH 


ҮШҮҮ "m 
| \ ull Í 


EDDY POWER GENERATORS, 


ANY SIZE UP TO ЗОО Н, P. AND ANY VOLTAGE. 


THE EDDY ELECTRIC MOTOR 


IS SIMPLE, EFFICIENT, DURABLE, ECONOMICAL AND ALWAYS RELIABLE. 


The Eddy Electric Mfg, Company, 


WINDSOR, CONN. 


136 Liberty Street.............. NEW YORK 1416-18 Monadnock B'ld'g.....CHICAGO 
80 Oliver Street. q . BOSTON Rialto Building. .KANSAS CITY 
506 Commerce Street. PHILADELPHIA 134 East 6th Street............... .ST. PAUL 
409 West Michigan Street......DULUTH 170 Second Street... PORTLAND, ORE. 


FOR ELECTRICAL PURPOSES. 


Magnet Wire, Office and Annunciator Wire, 
Lead Covered Cables, Copper Wire, Telegraph Wire. 
Send for Catalogue. ADDRESS 


JOHN А. ROEBLINGS SONS 00., 


CHICAGO, SAN FRANCISCO, NEW YORK, TRENTON, 
173 Lake St. 25 Ф 27 Fremont St. 117 Liberty St. N. J. 


Annunciators, Bells, Pushes, 


Speaking Tube. Battery. Patterson Cable, 


Electric Light Apparatus--Are апа Incandescent. 
American District Telegraph Apparatus, 
Telegraph Instruments, Testing Instruments. 
Insulated Wires, Line Supplies, 
Tools and other Electrical Appliances. 
PRICES ON APPLICATION. 


WESTERN ELECTRIC COMPANY, PET 


CHICAGO, 227 South Clinton Street. 
NEW YORK, cor. Thames and Greenwich Streets. 


AMES, EBERT & Co., St. Paul, Minn. 
STANDARD ELECTRICAL WORKS, Cincinnati, Ohio. 


( 
SELLING AGENTS, - 
( Мосмчтлін Еһкотвіс Co., Denver, Colo. 


HEADQUARTERS 


/ CORRECT CARRYING 


CAPACITY 
—FOR THE— 


ITY IN SIZE. 


чино © Wir е Three-Joint Iron Poles. STRIPS. Ù mn талон. 


JULIUS LEFMANN, 
2200 NORTH SECOND ST.. ST. LOUIS, MO. 
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LARGE CONTRACTS SOLICITED FOR AUTOMATIC,HEAV Y & DIFFICULT SHEET METAL 
BLANKED, STAMPED & DRAWN WORK ,TUBES £c. NICKEL £ BRASS PLATING, 


TINN'NG,JAPANNING & DIE MAKING. BRIDGEPORT, CONN 


TdE PIONEER 


"^ 


PERRY ELEC TRIC MINING MACHINE CO., 
39th St. and Stewart Ave., Chicago. 


PERRET 


LOW SPEED 

HIGH GRADE 

macnas DYNAMOS 
E E And Complete Electric 


Lighting Apparatus, 
ELECTRIC 
All Sizes for 
(Moroks, all Purposes. | 


New York Office; 
$9 LIBERTY STREET, 


The Elektron Mapafacturing бо, “еммен, 


-- тақ „ : 
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Electro-Chemical Bleaching.* 


At its meeting of May 8, 1892, Mr. Hermite 
gave the Society an explanation of his new pro- 
cess for bleaching vegetable materials by means 
of electricity. Your committee on chemical arts, 
recognizing the importance of Mr. Hermite’s work 
has appointed а committee of two members to 
inspect the works of Montgolfier & Company, 
where this process is in operation, in order to 
study in detail this new method and make its re- 
port to the Society. Ihave the honor to present 
the following report embracing the results of the 
committee's investigation : 

The principal bleaching agents for vegetable 
fibres аге the chlorides of lime or of sodium, 
which аге formed by the action of free chlorine 
on lime or sodium. In order to obtain a con- 
tinuous flow of these chlorides without recourse 
to the use of free chlorine, it has been customary 
to decompose an aqueous solution of sodium 
chloride by an electric current with the idea of 
produciug directly a solution capable of replacing 
with advantage those generally employed. These 
attempts, however, have not succeeded in pro- 
ducing practical results. 

Mr. Hermite resumed experimentsin this direc- 
tion in 1883, after having carefully studied the re- 
actions which occur in decomposing chloride of 
sodium by electricity; and after becoming con- 
vinced that the use of this salt alone was imprac- 
ticable, he was led to examine the processes of 
decomposition of the various alkaline chlorides 
and alkaline earths and finally chose chloride of 
magnesium., a salt found in abundanceand besides 
being quite inexpensive offers the following ad- 
vantages: it is neutral, the solution properly 
diluted offers only а slight resistance to the cnr- 
rent, the heat generated by its chemical union is 
slight, and its decomposition by the current is 
consequently easy. In the free state it dces not 
produee апу deterioration of the fibres, and it is 
well known that vegetable fibres are less affected 
by the action of magnesium hypochloritethan by 
any of the other alkaline hypochlorites or alka- 
liae earths. In his experiments to determine the 
conditions under which the chloride of uag- 
nesium could be utilized, Mr. Hermite found 
that it could not be used alone, as in its decom- 
position an oxychloride was formed which coated 
the electrodes, and thus hindered the passage of 
the current. In order to avoid this, Mr. Hermite 
made use of a dilute solution of chloride of mag- 
nesium mixed with another saline solution. 

The following was found to give the best re- 
sults: 


M/ - ate eaa ЕЕ 1000 
Sodium chloride 50 
Magnesium chloride . 3 


When this bath is decomposed by the current 
only the chloride of magnesium and the water ap- 
pear to be acted upon by the current and tuere is 
formed at the positive poleacompound capable of 
energetic bleaching action, while at the negative 
pole gelatinous magnesium is devosited which, on 
account of the small quantity of chloride of mag- 
hesium present in the sulution, is prevented from 
forming an oxychloride. 

As the magnesium deposited at the negative 
pole does not remain in the liquid long enough 
to combine with the compound of oxygen and 
chlorine libeiated at the positive pole, Mr. Her- 
mite adds to the solution a certain quantity of 
magnesium hydrate produced by precipitetion 
of magnesium by caustic soda. There is no 
trouble on account of the presence of free soda 
which is produced by the decomposition of chlo- 
ride of sodium as this reacts immediately on the 
chloride of magnesium. 

Besides, the solution always contains some 


* Report of the Committee of Chemical Arts of the Soctety 
for the Promotion of National Industry. by Mr. DeLuynes. 
Translated from L'/ndustrie Electrique. 
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combined magnesium, which is shown by the de- 
posit that is precipitated at any moment by an 
alkaline solution. 

The standardizing of the bleaching liquid is 
done in the same way as for the commercial hy- 
pochlorites, by means of a standard solution of 
arsenious acid. The baths employed by Mr. Her- 
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mite contain from 4 gram to 2 grams at the maxi- 
mum of chlorine per litre. 

According to the inventor, the liquid should 
contain a hypochlorite entirely neutral, and it is 
to this condition that he attributes the remark- 
able properties of this product, which bleaches 
the most delicate fibres without otherwise affect- 
ing them, and even materials which we could not 
think of treating with the commercial hypochlo- 
rites. 

The apparatus employed by Mr. Hermite for 
this process is illust;ated in Fig. 1, A rectangu- 
lar galvanized iron tank is provided with a chan- 
nel around its upper edge, and & perforated tube 
provided with a zinc faucet runs along the bot- 
tom of this tank in the direction of its length. 
The solution is tuken from an elevated reservoir 
into one end of this tube, and after filing the 
tank o: erflows into the channel and is led off hy 
a pipe opening into it. A continuous circulation 
of the solution is thus maintained through the 
tank. 

On each side, and a little above this perforated 
tube,are two shafts which revolveslowly and which 
as well as the tank are connected to the negative 
pole of the generator. On these shafts a number 
of zinc dises are mounted as shown, which to- 
gether form the negative electrode. 

The positive electrodes consist of plates of pla- 
tinum gauze mounted on ebonite frames (Fig. 
2). These plates are connected to а copper bar 
on top of the tauk by means of insulated lead 
strips. Тһе plates have also a slot, as shown, 
through which the shafts containing the zinc discs 
pass without, making contact, leaving the positive 
and negative plates situated alternately along the 
shaft. The current enters at the copper bar, 
passes from the platinum plates through the solu- 
tion to the zinc dises, and complet s the circuit 
through the iron tank. 

In order to maintain the zinc dises in position. 
flexible blades of ebonite are placed on the posi- 


Fia. 2. 
tive plates which press against the discs, and as 
the latter revolve continually the blades detach 


any deposits forming on the zinc. The arrange- 
mentis such that positive plates may be sepa- 
rately removed and repaired withcut ontenupt- 
ing the progress of the work, and the tank may 
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be easily cleaned by means Of a lateral opening 
with which it is provided. 

When several of these machines are used they 
are connected in series. At Haye-Descartes a 
current of 1,200 amperes at an E. M.F. of five volts 
is used. Measuring instruments are placed in the 
circuit which enable the work of the apparatus 
and the power consumed to be calculated at any 
moment. Тіе operation of the machine is very 
simple ; the wear on the electrodes is practically 
nothing, and every month the tanks are thor- 
oughly washed. 

In order to give a more complete idea of the 
use of Mr. Hermite's apparatus, a description is 
given of the manner in which it is employed for 
bleaching paper pulp. Fig. 3 shows the arrange- 
ment of the plant. 

The solution passes from (һе reservoir A into 
the electrolyzing tank B, and from that into the 
bleaching battery C, which is provided with & 
washing drum D that draws off the liquid 
after its action on the pulp into & lower 
reservoir of cement or galvanized sheet iron E 
from which it is puniped into the reservoir A. 
The solution is thus kept in continual circula- 
tion through the system. The pulp in the 


‘bleaching battery is lowered into tank G, from 


which it passes under a press. The liquid 
pressed out falls into the lower reservoir E, and 
is raised to À by thepump J. 

As the quantity of pulp put into the bleaching 
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battery in a given time is estimated во as to al- 
sorb only the chlorine compound which the 
machine will produce in the same time, the stand- 
ard of the composition of the circulating bath 
remains almost constant, This effi cts the bleach- 
ing very rapidly and very completely. 

The liquid which has been exhausted in the 
bleaching process on the pulp contains among 
its products of decomposition some hydrochloric 
acid which with the magnesium hydrate in sus- 
pension in the bath restores the magnesium 
chloride. 

Mr. Hermite estimates that for 100 kg. of dry 
pulp there is lost about 150 kg. of liquid which 
remains in the pulp and cannot be recovered ; 
this corresponds toa loss of 7.5 kg. of sodium 
chloride and 0.75 kg. of magnesium chloride. 
The economy which results from this process of 
bleaching varies with the location of the paper 
factories and the cost of motive power. Itis 
from 40 to 70 per cent. The following figures are 
furnished by Mr. Hermite : 

Ап eleetrolyzing machine of the Hermite sys- 
tem produces in twenty-four hours the equivalent 
of 100 kg. of dry chloride of lime using a maxi- 
mum of 10 H. P. Chloride of lime is worth 20 to 
22 francs per 100 kg. in France, delivered at the 
factories. Consider now the cost of the equiv- 
alent of this 100 kg. of chloride of lime in the 
cases where water power or steam is employed. 

Iu factories using water power the cost is 5.22 
f1a8ncs—including the purchase of the electrical 
supplies, but not taking account of the labor, 
which is the same as with the use of chloride cf 
lime— being approximately a saving of 80 per 
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cent. These figures are based on the actual opera- 
tion of the system for two years. 

In factories where steam power isemployed the 
net cost will be 10.02 francs, being 50 per cent. 
saving. This latter estimate may be reduced in 
localities where coal is very dear, but according 
to Mr. Hermite 1t will always reach 40 per cent. 

It is under these conditions that your delegates 
have seen the operation of the Hermite system, 
for which the motive power is supplied by tur- 
bines situated on the Creuse River. The batter- 
ies are composed of two groups of five cells each 
which produce annually the equivalent of 300,000 
kg. of chloride of lime. 

The importance of these results which open a 
new path to the industry of bleaching, and the 
careful use which Mr. Hermite has made of this 
scientific method to add another solution to the 
problem of bleaching vegetable matter, are 
worthy of the Society’s greatest interest. 

Your Committee of Chemical Arts propose to 
thank Mr. Hermite for his interesting communi- 
cation, to offer him congratulations on his success 
and to insert this report in the Bulletin, with 
drawings of the apparatus. 


А view of the installation for bleaching paper 
pulp is given in the frontispiece. 

On the upper story is seen а reservoir connect- 
ing with an electrolyzing tank, and the solution 
on leaving the latter falls into a cement vat, and 
from that into the bleaching battery,in which has 
previously been puta suitable amount of the pulp 
to be bleached. 

This pulp after being bleached is carried by a 
pipe, which passes under the floor of the first 
story, to the press, while the solution contained 
in the battery is taken by the washing drum and 
carried to the tank below, shown at the left of the 
basement. 

The pulp is collected after leaving the press 
while the solation pressed out is carried to the 
lower tank, which also receives the various addi- 
tions necessary for the work. 

The centrifugal pump, represented at the left 
in the basement, raises the solution to the upper 
reservoir, thus keeping up & continual circula- 
tion of the solution. 

The dynamo at the right ofthe pump furnishes 
the necessary current, and behind it on the 
wall is arranged the regulating apparatus. 


Electrical Recording Meters. 


BY CARYL D. HASRKINS. * 


I propose to briefly describe and discuss the 
leading elements which,singly or combined, have 
gone to make up the typica] meters presented to 
the public up to the present time. I find myself 
limited to generalities, and the mathematical 
theory, and strictly technical considerations 
have necessarily been neglected that the field 
might be approximately covered. 

The earliest meter patent was granted in 1872 
to Mr. 8. Gardner of New York City, and the 


principle of a magnetic or electro magnetic re- 


lease for a simple clock movement is preserved 
in two or three so-called time-counters to-day 
and is doubtless very useful for many purposes; 
as for example in the Spaulding clock for regis- 
tering the honrs of use of a motor, or other simi- 
lar devices for registering the hours of use of arc 
circuits. These devices I shall neglect; they are 
not meters within the true sense of the word,and 
their simplicity 1s obvious. 

The earliest successful meters. if we consider 
classes rather than individual instruments, were 
the chemical meters. closely followed by ther- 
mo-meters. 

The chemical meter is obviously capable of 


*Abstract of a paperread atthe Seventy-third Meeting of 
the American Institute of Electrical Engineers, New York, 
January 17, 1898. 


ELECTRICITY. 


giving most accurate results : in fact, with proper 
manipulation, it is very doubtful whether any 
measuring device which has up to to-day been 
designed could more correctly sum up passing 
power. Itisin the manipulation апа care which 
such meters require that their fault lies—if fault 
there be. 

An electro-plating bath in its meter form as 
generally used does not, however, give a dial in- 
dication, and the consumers ask for a dial indica- 
tion almost invariably, unless they have already 
become thoroughly familiarized with Edison 
meters as used by many large Edison stations. 

Many very ingenious nnd some quite successful 
attempts have been made to actuate & train of 
gears by the electro-deposition of an electrolytic 
bath. Thus, we have two electrodes suspended 
at the opposite ends of a walking-beam, as shown 
in Fig. 1. This walking. beam is in various ways 
connected with a pole changer, and as but a small 
portion of the current being measured passes 
through the true meter (for of course almost all 
chemical meters are shunted) the pole-changer 
is not perhaps a very serious objection. 

The action of such а meter as this is obvious; 
we have а deposit from one electrode onto the 
other. until the second electrode becomes {һе 
heavier, when the beam tips and the recording 
device is set one notch ahead, the pole-changer 
is thrown over and the deposit takes place in an 
opp site direction, the former plus electrode be- 
coming the minus, and so on. This device de- 
posits and reposita the same zinc, or rather elec- 
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trode material. Again, we have a modification 
of the same device in the form ofa wheel bearing 
a number of electrodes, and on the same princi- 
ple setuing up continuous rotation. 

It should be noted that in this first digression 
from the chemical meter we at once meet with 
the prime factor of difficulty in all motor meter 
eonstruetion— that of friction, which, if uncom- 
pensated, must invariably introduce more or less 
serious error. 

Another form of self-registering electrolytic 
meter has a cathode plate suspended from a 
spring balance, an ordinary sensitive spring 
weighing machine, and the heavier the cathode 
grows во much greater is the registration of the 
spring indicator. This device is perhaps prefer- 
able to the reciprocating movement just de- 
scribed, but is limited in the capacity of the 
spring, and probably lacks sensitiveness to small 
amounts, being dependent of course solely 
upon the nicety of construction in the spring- 
balance. 

Mercury has at times been employed in the 
construetion of electrolytic meters, and with at 
least moderate success, for with a mercury anode 
and a cathode of the same or other material. a 
record easily measured may be obtained, and 
such a meter may even be made self-registering 
іп а graduated tube or by half a dozen other 
more or less simple means. Such are the more 
typical electrolytic meters. 

Another form of chemical meter formerly quite 
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popular among inventors depended for ita regis- 
tration upon the decomposition of water, gener- 
ally acidulated water, and sometimes upon the 
decomposition of more volatile substances. 'This 
class of meter may very properly be divided un- 
der two heads : 

First, those meters simply dependent upon the 
measurement of the gas developed by the decom- 
position of water through any gas registering 
device. In fact, we may say that such meters are 
mere decomposing baths connected to а gas 
meter. There are some devices of merit which 
may be classed under this head, but the principle 
is probably not commercial, for we have nothing 
very successful of this kind in use to-day. 

One of the more ingenious meters of this kind 
provides в diagonally placed rotating wheel with 
pockets; the decomposition takes place directly 
under each pocket progressively, and as the air 
pocket fills with gas the wheel rotates sufficiently 
to free this gas at the surface of the fluid, bring- 
ing another pocket into place. Others have а 
rising and falling diaphragm like the popular 
gas meter, and still others a delicately poised 
air fan over a minute aperture. This last device 
is obviously most inefficient. 

The second group of meters under this classi- 
fication bring us to the thermo-meters, a typical 
group containing a few meters of more or less 
pronounced merit. 

Those thermo-meters depending upon volatiza- 
tion of a fluid generally have two or more sealed 
bulbs partly filled with some volatile fluid, as for 
example, naphtha or ether. When two such bulbs 
are used, they have generally been mounted on 
a walking-beam mechanism combined with a 
pole-changer, each bulb containing some kind of 
a rheostat or heat developing device dependent 
for its heat on the current passing through the 
meter, the two bulbs communicating with one 
another. The rheostat in but one bulb is in cir- 
cuit. The heat developed in the rheostat in cir- 
cuit volatilizes more or less rapidly the fluid 
contained in this bulb, according to the current 
passing through it. The gas developed either 
passes in gaseous form into the second bulb and 
condenses, or else, as is more common, forces the 
fluid remaining by the simple increase of press- 
ure into bulb No. 2, which at once becomes 
heavier and causes its end of the beam to fall. 
This throws the pole-changer, and the rheostat in 
the second bulb is thrown into action, repeating 
the operation ав just described. То be success- 
ful, such a device must be very sensitive, and to 
be sensitive, the construction must be of а more 
or less expensive character and so delicate as to 
be to a greater or less degree prohibitive. Like 
the walking-beam meters just described, instru- 
ments of this class have been designed with a 
number of bulbs mounted on a rotating wheel; 
the same actuating principle holding true for all 
such devices. 

Another ingenious form of thermo-meter, no 
longer іп any sense a chemical meter, is an instru- 
ment dependent for its action upon the heat in a 
confined but circulating atmosphere. Thus a 
rheostat dependent for its heat upon the amount 
of current passing is so arrapged as to heata 
body of air, which, by the peculiar construction 
of its receptacle, at once commences to circulate 
more or less rapidly, dependent upon the heat. 
It is obvious that if a delicate air fan, a screw 
propeller in fact, be suspended over such a сігеп- 
lation of air, its speed would increase with the 
speed and volume of circulation, and one of the 
most ingenious and most interesting meters that 
it has ever been my good fortune to see is the 
Forbes meter. constructed on this plan. But 
here friction is the most serious consideration, 
the torque obtained in this manner being neces- 
sarily small. 

While the Forbes meter cannot perhaps be 
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properly considered as а motor meter in the true 
sense of the word, it still must be classed as such 
in а certain sense, and I think it may safely be ас 
cepted as an axiom that to be successful in practi- 
cal operation a motor meter of any kind must be of 
high torque, for it is only by the combination of 
high torque and compensated friction that aecu- 
rate results can be obtained on light loads. I 
might say that almost any one can build а meter 
which will record fairly accurately on heavy 
loads; the difficulty is to build a sensitive and 
accurate meter for very light loads down to one 
lamp. 


Some Mechanical and Electrical Analogies. 


BY DR. Е. BEDELL AND DR. A. C. CREHORE. 


No phenomena are so readily comprehended 
as those which may be compared directly with 
facts that are familiar, and no reasoning is во 
quickly grasped as reasoning “уу analogy." The 
analogies between certain mechanical and elec- 


TABLE I.— LINEAR Morrow. 


Notation. 
1. time = t. 
distance — s. 
! ds 

8. linear velocity = v = E ds — vdt. 
dv dig 

4. linear acceleration = a = —-=---, 
dt dt 

5. mass — M. 

6. momentum = Mv. 


Frictional Resistance. 


frictional resistance = В. 


чайы 


force to overcome resistance = Fr = Ry. 


9. energy expended ) 


in overcoming re- = 2 
sistance in the dWr = Fr de Бу“. 


time dt J 


Inertia. 


, dv 
10. force to overcome in- = F' = Ma =M —. 


ertia di 


11. kinetic ener-) dv 
gy acquired - — dW' = F'ds = My — dt. 
in the time dt dt 

v dy 

12. kinetic energy = W'— |^ Mv—dt—4Mv'. 

`0 dt 


Inertia plus resistance. 


dv 
18. total forceapplied F- FR + F’=Rv+M . 
dt 


14. total energy sup-) _ u , 
plied in the time aty = dW = dWx+ dW’; 


or, Кав = Frds + F'ds ; 


dv 
Or, Fvdt = Ry?dt + Mv — dt. 
i dt 


trical relaticns are so striking that when either 
relations are understood the others follow, and 
from the laws of mechanics we can readily write 
those of electricity. The process is a reversible 
one and the electrician can with equal ease step 
over into the realms of dynamics. To enable one 
to reason accurately in this manner and to reach 
definite results with absolute certainty, it is nec- 
essary to give with exactnessthe fundamental rela- 
tions of mechanics and electricity. The accom- 
panying tables are, therefore, given showing the 
analogies between linear motion, motion of rota- 
tion and the electric current. Starting a current 
of electricity in a circuit is analagous to impart- 
ing motion to a body and requires an impressed 
force. This force must overcome the resistance 
(electrical resistance corresponding to that of 
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friction) and the inertia of the mass or current. 
In the case of the electric current this inertia 
is called “ self-induction." A revolving fly-wheel 
may well represent the flow of electricity, its 
velocity corresponding to the current, its moment 
of inertia to the coefficient of self-induction and 
the friction to ohmic resistance. 


А study of the tables will make these analogies 
more clear. It is to be noted that the fly-wheel 
or moving mass in slowing down gives back its 
kinetic energy and the wheel is carried on, after 
the impressed force is removed, until this is en- 
tirely consumed in overcoming friction. Simi- 
larly, when the current diminishes upon the re- 
moval of the impressed electromotive force, the 
energy stored in the magnetic field is restored to 
the circuit and the current keeps flowing until 
the energy is entirely used up in overcoming the 
ohmic resistance, 


These analogies cannot be considered as rigor- 
ous proof. The truth of the relations here given 


TABLE II.—Rorary Мотісм. 


Notation. 
time = t. 
angle = $. 
а? 
3. angular velocity = w = oe d Ф = adt. 
do d 
4. angular acceleration = a= — = -—, 
dt dt 
5 moment of inertia — I. 
6. angular momentum — Iw, 
Frictional Resistance. 
7 frictional resistance — R. 
torque to overcome resistance = Tr = Ro. 
9. ener 


ex- 
pended in 
overcoming } =dWr = Tred $ Rœdt. 
resistance in | 
the time dt J 


Inertia, 


doo 
10. torque to overcome inertia = T' = Ia— 1.—. 
dt 
11. kinetic energy do 
acquired in tae - = dW'— ТаФ--Іо-- dt. 
time dt ) dt 
o do 


12. kinetic ener y —W' = f Ie dt Ho, 
dt 


“0 


Inertia plus resistance. 


18. total torque apt dw 
plied =T = Tr + TR + I~. 

| dt 
=d W=dWr + dW’: 
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14, total energy me. 
in the time dt 


Or, Td9 = Tad + T'ae; 


do 
Or, Todt = Redt + Io — dt. 
dt 


c MMC C E 
for the electric current has been fully established 


and may be found in the introductory chapter to 
our work on alternating currents. Other strik- 
ing analogies will suggest themselves, but space 
will not permit calling attention to any but the 
most fundamental ones given above. 


Meeting of the Advisory Council of the 
Chicago Electrical Congress. 


А meeting of the Advisory Council of the Chi- 
cago World's Congress of Electricians was held 
at the rooms of the American Institute of Elec- 
trical Engineers, New York, on January 17. 

The following gentlemen were present: Dr. 
Elisha Gray. Chairman, Prof. Wm. A. Anthony, 
Prof. Chas. R. Cross, Dr. Louis Duncan. Dr. 
Wm. Geyer, Mr. Carl Hering, Mr. Geo. A. 
Hamilton, Prof. F. B. Crocker. Mr. A. E. Ken- 
nelly. Mr. T. D. Lockwood. Mr. T. C. Martin, 
Mr. Geo. M. Phelps, Dr. M. I. Pupin, Mr. R. 


W. Pope, Prof. H. A. Rowland, Dr. Herbert 
Laws Webb. 

Mr. H. L. Webb was elected Secretary of the 
meeting, in the absence of Prof. Carhart, perma- 
nent Secretary of the Council. The preliminary 
reports of the English and American Committees, 
already made public, were received. 


It was resolved that the Electrical Congress of 
1893 shall consist of two Chambers, of which the 
Legislative Chamber shal] decide on units, names 
of units and standards, and shall consist solely 
of delegates named by their respective Govern- 
ments, 


A committee was gppointed to determine the 
total number of official delegates and their ap- 
portionment to the various countries to be repre- 
sented. 


The following apportionment of delegates was 
made by the committee. whose report was adopt- 
ed by the meeting. Great Britain 5. France 5, 
Germany 5, Austro-Hungary 5, United States 5, 
Belgium 3, Italy 3, Switzerland 3, Holland 2, 
Denmark 2, Norway and Sweden, 2, Russia 2, 
Spain 2, Portugal 1, British North America 1, 
Australian Colonies 1, India 1, Japan 1. China 1, 
Mexico 1, Brazil 1, Chili 1, Peru 1, Argentine 


TABLE III. ErzoTRIO CURRENT. 


Notation. 
1. time — t. 
РА quantity = q. 
3. current — i = —. dq = idt. 
dt 
di 
4. current acceleration = 2 = a 
5. coefficient of self-induction — L. 
6. electro-magnetic momentum = Li. 
Ohmic resistance. 
7. ohmic resistance — В. 


8. electromotive force to 9 ug eap 
come resistance ii ; 


9. 1 expend- ) 
ed in overcom- | _ Е КРСТ 
ing resistance dWr = en dq = Ri'dt. 
in the time dt | 


Self-induction. 


10. electromotive force 
to overcome self-in- - 
duction ) 


11. energy acquir- di 
ed by the mag- | _ dW'—e'dq + Li — dt. 
dt 


di 
=e + LA +L —. 
dt 


netic field in 
the time dt 


12. energy of mag- 


) іа : 
netic field n Weg ы dis 


— F 


Resistance plus self-induction, 


13. total electro-) | di 
motive force > =e = er + e = Ri + L —. 
applied ) dt 

14. total energy) 
supplied in the = dW = dWr + аж’; 
time dt ) 

Or, edq = erdq +e'dq ; 
di 
or, . eidt — Ri'dt + Li T dt. 


Republic 1 ; making a total of 55 official dele- 
gates. 

It was resolved that a Committee on Inyita- 
tions be appointed by the chairman. this commit- 
tee to consist of 5 members who shall select and 
recommend to the chairman the names of elec- 
tricians, electrical engineers and others who 
shall be members of the Electrical Congress. 
Said committee to co-operate with the foreign 
committee. 


It was further resolved tbatin addition to invi- 
tations to deliberating and voting members of 
the Congress, a general intimation shall be ex- 
tended through the journals or otherwise that 
the meetings will open to the public, for attend- 
ing the proceedings, but not for taking part 
therein. 


It was resolved that a Committee on Pro- 


gramme and Papers be appointed by the chair- 
man. This committee shall consist of eight 
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members, whose duty it shall be to invite, re- 
. ceive and consider papers and other documents 
relating to the work to be done by the Congress. 
And it was further resolved that it shall be the 
duty of this committee to formulate a programme 
for the Congress. | 

It was resolved that the reports of the Englich 
and American sub-committees which were re- 
ceived at the meeting should be referred to the 
Committee on Programme and Papers. and that 
the committee confer with the English commit- 
tee as fully ав possible and with such cther 
foreign committees as may be formed. 

It was resolved that the Electrical Congress of 
1893 shall last one week, beginning on August 
21st. 

It was resolved that a committee of three be 
appointed by the chairman as a Finance Cum- 
mittee. : 

It was resolved that ап Executive Committee 
of five shall be appointed by tbe chairman, said 
committee to have full power to act for the Advi- 
sory Council. | 

It was resolved that the question of charging в 
fee for membership of the Congress and fixing 
the amount of such fee be referred to the Execu- 
tive Committ ce. 


A Westinghouse Victory. 


The Hopkinson Three-W:re Patents Sustained in Eng- 
[and. Е 


The suitof the London Westinghouse Company 
against the Pall Mall and St. James Electric 
Company has been decided in favor of the plain- 
tiff by Justice Romer. This suit was brought to 
sustain the validity of the patents of Dr. John 
Hopkinson on the three- wire system. 

Mr. Reginald Bellefield, who has been in 
charge of the London business of the Westing- 
house Company ever since the English branch 
was established, is at present inthis country. He 
is reported as follows in an interview in the daily 
press : 

“Тһе Pall Mall and St. James Electric Com- 
pany is one of the richest com: anies in London, 
and covers with its lighting plant probably one 
of the best fields in the world. It supplies the 
leading clubs and тару theatres and a great 
many shops through Regent street. The suit was 
very bitterly contested and the arguments were 


heard in the early part of November and extend- 
ed over a period of ten days, an extremely long 
time for а caseto be before a judge in an English 
court, The counsel for the Westinghouse Com- 
pany were Sir Richard Webster, Q. C., M. P.; 
Mr. Milton, Q. C.; Mr. Ashton, Q. C., and Mr. 
Hopkinson, О. С., the latter being а brother 
of the inventor. The effect of the decision will 
be to place in the hands of the Westinghouse 
people the complete control of all three-wire sys- 
tems throughout Great Britain. There are а 
large number of other users than the Pall Mall 
Company who will now have to pay large royal- 
ties to the Westinghouse Company. thus materi- 
ally increasing the revenues of the latter. 

“Тһе importance of the decision can best be 
determined when it is known that according to 
English law it gives the Westinghouse Company 
the right to take possession of all plants using the 
three-wire system and compute and collect all 
profits accruing from the use of the patent, and 
also to compel the payment in the future of such 
royalties as the company in whose favor the de- 
cision was rendered may fix upon. 

“Тһе Hopkinson patent in England bears a 
date of several months prior to Edison’s patent 
in the United States for substantially the same 
system. 

“Тһе value of this decision to the parent 
Westinghouse Electric and Manufacturing Com- 
pany i8, of course, very great. as 1t is the princi- 
pal stockholder in the London company. 

„The Westinghouse Company now practically 
control the electrical business in Great Britain. 
The Shallenberger converters. which are manu- 
factnred in Pittsburg, have been adopted іп 
England. Some time ago a test was made of 
the various makes of converters and the Shallen- 
berger came out on top. These converters have 
now been recommended by the Board of Trace. 
The meters made here in Pittsburg have also 
been recommended by the Board of Trade. The 
appliances I speak of are now used almost exclu- 
sively all over the Eastern Continent. They are 
all shipped direct from the Pittsburg works to 
London and distributed from that point." ' 


electrical engineers. 
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The Subject of Fire Risks. 


A Suggestion. 
То the Editor of ELECTRICITY : 

The timely article in the Electrical BRev'ew of 
January 14th, The Insurance of Electrical 
Risks," attracted the attention of the writer, 
who considers it & subjeet well worthy of the 
careful consideration of the electrical fraternity, 
especially those engaged in the manufacture of 
apparatus for lighting and power purposes. 

It is a well-known condition in the business 
that manufacturers frequently dispose of their 
apparatus to parties who see fit to arrange for the 
installation and construction work to be done by 
others than the company furnishing the appa- 
ratus, removing the opportunity for the manu- 
facturer to exercise any control over the very 
important details of construction, notwithstand- 
ing he(the manufacturer) is fully cognizant of 
the fact that upon the character of the construc- 
tion work depends in а great measure the suc- 
cessful operation of the apparatus, but owing to 
theexisting conditions in the field of competi- 
tion he is compelled to accept the situation and 
run therisk of the construction work being done 
by incompetent persons. 

It cannot be questioned that there exists in all 
the principal business centers competent and ex- 
perienced engineering and construction compa- 
nies, fully equipped to install apparatus and do 
construction work in a satisfactory manner, but 
there also exists in the same localities a horde of 
locksmiths and bell-hangers, who conspicuously 
display upon their elaborately written signs the 
information that in addition to their ability 
to repair a lock or install a bell they are also 
It is this class that come іп 
competition with the capable engincering or con- 
struction company, and to them, as a rule, can 
be directly traced a large proportion of the im- 
perfect electrical construction that exists in locali- 
ties where electricity has been introduced for 
lighting and power purposes. 

These conditions are not attributable or within 
the power of the manufacturer to prevent, and 
they are brought about by the desire of pur- 
chasers of electrical apparatus to secure a cheap 
installation of their plant, losing sight of the fact 
that upon the proper installation of their appa- 
ratus will depend its success and commercial effi- 
ciency. 

No doubt the same individual who has engaged 
the incompetent construction company to do his 
electrical work has called to his aid the most 
competent architect that he could procure to 
prepare plans and specifications for his building 
operation, but has ignored the fact that his elec- 
trical installation was worthy the same skill in 
order to properly plan and lay out the work. 
Until purchasers of electrical apparatus realize 
the fact that the services of a competent electrical 
engineer is as indispensable in electrical matters 
as that of the architect or civil engineer in build- 
ing operations, we may expect to be confronted 
with cases of imperfect electrical construction, 
which will result in indifferent results from first 
class apparatus and subject the parties using the 
same to a special rating or possible cancellation 
of insurance by ihe underwriters. 

We recognize that the relations of the insu- 
rance interest with the manufacturer of electri- 
cal apparatus and the legitimate construction 
company should be of а mutual character, for 
the reason that it is quite as important to the 
manufacturer as to the insurance interest that 
apparatus be properly installed апа construction 
work done with the greatest factor of safety and 
it is the endeavor of the manufacturer, as well ав 
the responsible construction company, to work 
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in perfect harmony with the insurance interest 
upon the m Мег above referred to. But I doubt if 
the elestrical interest of the country have any 
intention of permitting their business to be arbi- 
trarily placed on а hazard basis with petroleum 
or its products. We would also state that we 
cannot see the justice in the demands of the in- 
surance interest_that any portion of the expenses 
incidental to the conduct of their business or a 
proper surveillance upon their risks should be 
borne by the electric companies, and their de- 
mand for a fee of $10 for the services of an in- 
spector to perform a duty which is apart of their 
own business is about as reasonable as their 
recent reclassification of hazards, and we would 
ask them how they would expect to be received 
with a similar proposition made to the various 
individuals and corporations who furnish gas, 
kerosene and other illuminants. 

The available facts are that the insurance inter- 
est themselves are in a measure responsible for 
the conditions that they are now endeavoring to 
cover by a reclassification of hazards, for the 
reason that they have not employed individuals 
who in every case were sufficiently well versed in 
electrical matters to secure the results as antici- 
pated by their principals. It has occurred to the 
writer that 8 proper solution of the question of 
proper rules and regulations as well asharmonious 
action between the two interests could be readily 
secured by the formation of a joint board, com- 
posed of the insurance interest representatives. 
and representatives from the principal manufac- 
turing or construction companies. It is self- 
evident that the interchange of opinions of such 
an organization would tend to elevatethestandard 
of electrical construction and generally secure 
better results to both interests, and on the above 
point much sooner than they could be accom- 
plished by either interest alone. 

WALTER F. Әмітн, 
838 Drexel Building, Philadelphia. 
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Bogus Enterprise. 


To the Editor of ExECTRIOITY : 

Reliablo news regarding the progress of the 
plans for the World's Columbian Exposition is 
now of much importance to many electrical read- 
ers. The attempt of the Electrical World of this 
week to show in advance of the proper time of 
publication features which have not yet been de- 
cided upon regarding the proposed illuminated 
fountains recalls © similar effort by the same 
paper less than three years ago. 

At that time I sent to the Electrical World 
for publication the following letter, which never 
appeared in its columns: 


44 Wall street, New York City. 
Editor of the Electrical World. 

Dear SiR:—I am greatly interested in the 
sketch in your issue of this week of tbe Pro- 
posed Edison Light Tower at the Minneapolis 
Exposition,” more especially because having the 
responsibility of designing and erecting this 
tower I am still undecided as to nearly all 
the detail which your sketch purports to illus- 
trate. 

I congratulate you upon the vividness of the 
imagination of your artist, and only regret that 
his idea and my own should have happened to be 
entirely dissimilar, and that his picture of this 
feature of the coming Exposition fails entirely to 
give your readers an adequate conception of the 
magnitude and beauty of the proposed structure 
and its surroundings. 

Yours very truly, ete. 

Both these unreliable batches of information 
came from the same source, the artist whose 
name appears on the illustrations. In the case 
of the Minneapolis tower the disclosure was 
simply imaginative and premature; in the present 
case of the Chicago fountains it is both imagi- 
native and inaccurate and also a breach of faith. 
I presume it will be characterized as newspaper 
enterprise"—the sort of enterprise that when it 
cannot print a genuine interview prints an imagi- 
nary one. 

I believe it was the celebrated А. Ward who 
once said: ‘І had rather no nothing at all 
than no what aint so." 

L. STIERINGER, 

Consulting Electrical Engineer World's Fair. 

Chieago, January 20, 1893. 
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Fire ln another column will be 

Risks. found & communication from 
Mr. Walter F. Smith in regard to the attitude 
assumed by fire underwriters concerning the 
equipment of buildings with electricity апа the 
consequent increase in the insurance rates now 
demanded. Thisstruggle between the insurance 
companies and the electrical fraternity is one of 
long standing and at the same time one for which 
no apparent necessity now exists. The facts 
leading up to this are sufficient to explain the 
origin of the trouble. but the primary cause has 
now entirely disappeared. 

In the early days of electric lighting the mat- 
ter of insulation was not understood as it is to- 
day, and almost апу covering on the wires was 
considered sufficient. 

The grade of wire known as © underwriters’ " 
was the kind commonly used in almost all instal- 
lations апа it proved а costly experience, ав it 
was found a totally inadequate insulation except 
foraeriallines. The r«sult was that numerous 
fires oceurred, the suspicions of the insurance 
companies were aroused and electrical installa- 
tions came to be considered dangerous risks. 
and probably rightly so at that time. 

These conditions are now entirely changed, 
and the subject of insulation has received most 
thorough attention, so thatat present any speci- 
fied degree of resistance to leakage can be gua: - 
anteed unquesti nably. 

In view of this the former attitude of the in- 
surance companies is no longer warrantable, 
provided electrical installations are properly 
equipped. There is no doubtin the mind of any- 
one who has studied the subject that it is entirely 
possible to make an electric system safer than 
any other known method of illumination. 

The only factors of uncertainty which exist 
now are the chaiacter of the work and the mate- 
rials employed, and these are evidentiy so read- 
ily controllable that the effurts of iusurance com- 
panies to make electricity a bugbear and an 
excuse for high rates have the appearance of an 
attempt to take an 
public. 

There is, however, one fact pointed out by our 
correspondent which is the only justification of 


undue advantage of the 


this policy, and thatis poor construction work—a 
circumstance which we have often taken occasion 
to condemn in these columns. Nevertheless, as 
this is now the exception, it seems hardly fair 
that the users of electric light, who are num- 
bered by thousands in all the principal cities. 
should be heavily taxed cn account of the few 
who in defiance of past experience continue to 
practise the false economy of employing the 
cheapest bidder regardless of consequences. 

It has been the universal experience that no 
system of lighting can compare with electricity 
from the standpoint of safety ; and even includ- 
ing the cases where defective work has been the 
cause of fires, the total loss from this cause com- 
pared with that resulting from the use of gas, 
kerosene or candles is insignificant. 


It is far from our object, however, to uphold 
the practice of installing cheap construction 
work, but it seems as though the suggestion to 
mutually establish the proper regulations for 
this work, as well as harmonious relations be- 
tween fire underwriters and the reputalle elec- 
trical manufacturers and engineers, could hardly 
fail to be of benefit to all concerned. 

Shut out all botchwork in the line of electri- 
cal construction and the fire risk where it is in- 
stalled will be found the most desirable and the 
least expensive to the underwriters. 
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Through by We trust our readers will par- 

Lightning don us for again devoting a 

Regardless of little space to the Chicago-St. 
Mud. Louis Electric Road project. 

We know Dr. Adams will pardon us, because 
space іп EnECTRICITY costs him nothing. 

lt is admitted by electrical authorities that 
there are no considerable obstacles in tbe way of 
building a motor which will propel a train at the 
rate of 100 miles an hour safely and practically. 

It is also admitted that no such motor has yet 
been built. ; 

But let us suppose that Dr. Adams will beable 
to enlist the services of competent engineers, and 
that the motor for his road materializes, sustain- 
ing his rosiest claims. This is a charitable st p- 
position, as no electrical engineer of brains and 
reputation could now be induced to identify 
himself with the scheme; but we will be chari- 
table. 

The magnet to draw the silver of small inves- 
tors, the mucus to catch the flies, has been the 
claim that the road would be in operation by the 
time the World's Fair opens; that the novelty of 
the scheme and the marvellous speed would at- 
tract the curious, and that large, very large, 
profits would be made the first year from 
World’s Fair traffic. 

We will now proceed to prick this bubble. 

The World’s Fair opensin May. The Chicago 
and St. Louis road is not yet built. Twenty 
miles of track have been graded, we are told, but 
this is all the projectors claim. If the remaining 
230 miles, or thereabouts, including depots, 
power houses, motors, cars, etc., etc., etc., can 
be built in ninety days, it would be the most re- 
markable example of hustling ever known in the 
West. 
World's Fair gates will be closed before the road 


The feat cannot be accomplished. The 


is fully equipped. 

Further. If the traek were all graded now a 
speed of one hundred miles an hour, or even 
fifty miles an nour, would not be attempted under 
a year by anyone but a lunatic. 

To safely attain a speed of one hundred miles 
an hour by any method of traction whatever, 
upon a roadbed of Illinois mud, within a year 
after the road is built, would be as impossible as 
that Chicago should become a moral city or a New 
York police captain be faithful to the constitution. 

Of course Dr. Adams will claim that his road 
will be the first favored exception in the great 
general plan of the Almighty —that it will not be 
subject to the effects of frost or thaw, of rain or 
sun. 

But this view will not be treated seriously in 
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the office of ELEcTRICITY. We assert, first, that 
this road will not be built in time to carry World's 
Fair tourists; ard second, that when it is built it 
cannot equal for many months the regular run- 
ning time made on the Illinois Central or cther 
old and settled roadbeds between Chicago and 
St. Louis. 
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THE Buckeye factory at Cleveland is still very 
much on deck, and the company has found no 
cessation in orders, No Ohio factories have as 
yet been moved against. 


A Sensation. 


Brand New Testimony Introduced by the 
Beacon Vacuum Pump and Electrical Com- 


pany. 


No Decision Expected. 

Boston, January 24.—In the United States 
Circuit Court yesterday, before Judge Colt, the 
case of the General Electric Company v. Beacon 
Vacuum Pump and Electrical Company came up 
for hearing. | 

Mr. Fred. P. Fish, representing the plaintiff 
company, opened the case. Mr. Witter,of the 
law firm of Witter & Kenyon, appeared for the 
Beacon Company. 

The chief argument for the General Electric 
Company was made by Mr. Dyer, of New York, 
who was followed by Mr. Witter, submitting an 
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Fio. 
affidavit of Henry Goebel, а German optician 
and watchmaker, who made incandescent lamps 
soon after his arrival in this country in 1849, 
continuing his experiments until 1872. 

Several of the lamps were shown in court and 


created much interest. The affidavit took the 
entire afternoon to read, and it proved to contain 
much evidence that was entirely new, interesting 
and surprising. The court adjourned until 
Tuesday, when much additional evidence of an 
even more interesting character is expected. 

Everybody seemed taken aback Ly this new 
evidence, even Prof. Elihu Thomson, Clarence 
Seward and other prominent men present re- 
garding it as somewhat of an ‘‘eye opener." 

Some of Goebel’s lamps were offered in evi- 
dence. 

In the crowd that thronged the court room the 
general feeling was that even if the new evidence 
doesn’t bring about a revocation of all that has 
already been done,at any rate it may prolong the 
fight indefinitely. 


The news that after the years of litigation over 
the Edison lamp patent something new had been 
discovered, and that that something was of such 
a nature as to render the overthrow of the Edi- 
son patent as entirely probable, created great 
excitement in this city among those interested. 


Goebel lamp of 1860. 
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Goebel's experiments were begun before 1860, 
and his lamps were practically on the same lines 
as those made years afterward by Edison. 

Of course it is well known that there were no 
dynamos at that time, and Goebel’s lamps were 
necessarily run by a primary battery current. 

Early in the sixties his outfit was a familiar 
sight in the Bowery and other crowded thorough- 
fares of New York. 

His battery and lamps in circuit were carried 
about on a truck, along with a big telescope. Af- 
ter attracting the attention of the multitude with 
his wonderful lamps all aglow, he solicited the 
people to view the glories of the heavens through 
his telescope at ‘‘ten cents apiece.” 

The Beacon people first learned of Goebel 
about three weeks ago. 
for the Aged in this city. 

Convinced by his account of himself that he 
was no humbug, they took him to a laboratory, 
where he went to work at once and turned out in 


He ів now in а Home 


avery brief time lamps similar to those of his 
earlier work, and bearing out to the minutest 
detail his descriptions. 

We present herewith an illustration of the 
Other styles were made, 
some of them with an arched filament. 

In the cut here given (Fig. 1), A represents a 
glass tube corresponding tothe globes now in 
use, B platinum leading-in wires, and C the 
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portion of the glass tube in which the pla- 
tinum wires are embedded. D represents a wire 
of & size that will carry the necessary current 
without undue heating, and which is connected, 
as shown, to the platinum leading-in wires. E is 
8 bamboo filament which is inserted in the con- 
ductor, D. This filament is of high resistance, 
and becomes incandescent on the passage of the 
current. The ends of the filament are flattened 
in order to join it to the wire conductor. In 
some of these lamps the incandescent filament 
was in the form of a loop as in the present lamps. 


Trust Methods. 


The Sinews of War. 


Where They Come From. 


The following is а copy of a late advertisement 
in the Boston daily press. It was first ordered 
for three insertions, and was subsequently con- 
tinued for віх more: 

UNITED ELECTRIC 
SECURITIES COMPANY 
7 PER CENT. CUMULATED PREFERRED STOCK. 
Total Amount Authorized, $5,000,000. 
Amount of Present and First Issue, $1,000,000. 

At a special meeting of the stockholders of the United 
Electric Securities Company, held December 29, 1892, an 
issue of preferred stock was voted, the terms of prefer- 
ence and issue being substantially as follows: 

A dividend at the rate of 7 per cent. per annum. to be 
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cumulative, payable semi-annually, in preference to any 
dividend on the common stock. | 

No dividend to be declared or paid on the common stock 
unless the company shall have at the time a net surplus 
sufficlent in amount to pay all dividends to accrue within 
а period of three years on the preferred stock then issued 
and outstanding. 

In case of the liquidation or winding up of the busi- 
nes3 of the company, the preferred stock to be paid in 
full at par before the common stock receives anything. 

Preferred stock to be issued only as the total interest 
actually received during the year next pilor to any such 
issue, from the bonds deposited by the company as col. 
lateral security for the payment of its own outstanding 
collateral trust 5 per cent. bonds, shall exceed the ішег- 
est accrued during the given year on Said cMlateral trust 
bonds by an amount at least 50 per cent. more than one 
year's dividend on the preferred stock, including both 
that outstanding and any additional issue proposed at 
the time. 

The company makes the following statement of its 
business: 


Actual difference between the annual ister- 
est at the present time upon the com- 
pany’s collateral trust 5 per cent. bonds 
andthe annual interest upon the bonds de- 


posited to secure the same.................... $131,235 
This difference will be ino eas ed within 30 
days by the isst e of the rinth series of the 
company's collateral trust bonds to........... 156,235 
Annual dividend required on $1,000,000 
preferred 8tock.................... ‚...@70,100 
50 per cent. su! plus required .............. 35,000 
— $105,000 
CONDENSED BALANCE SHEET. 
Dec. 31, 1892. 
ASSETS. 
Stocks, bonds, cash and cash assets (net)...... $1,113,220 17 


First mortgage bonds, at par valve, deposited 
with the American Loan and Trust Company, 
to secure collateral trust 5 per cent. bonds... 4 707,500 00 


$5,880,720 17 

| LIABILITIES. qo e em 

Capital stock........ КК ОЛЛО Ы лын $1,000,000 00 
Collateral trust 5 per cent. bonds............... 3,444,000 00 


Reserve of 20 per cent. of first mortgage bonds 


to secure collateral trust 58.................... 684 25 
Accounts payable, есе............................ 107,277 89 
SU ⁵ð 875,158 10 

$5 880,720 17 


— 


From July 31, 1892, the date of the last annual report 
of the company, to December 31, 1892, the total profits of 
the company, after the payment of all fixed charges, have 


.been $102,867.27, being af, the rate per annum of $246,- 


882.89. 

The company has issued to date eight series of collat. 
eral trust bonds, aggregating $6,000,000. The first, sec- 
ond, third and fourth series, each of $500,000, each secured 
by $625,000 or more first mortgage bonds of various elec- 
tric railway, light and manufacturing compavies: the 
fifth, sixth, seventh and eighth serles, each of $1,000,000, 
and each secured by 81, 0, 000 or more first mortgazed 
bonds. 

Of the first series, $382,000; of the second series, 8399,. 
000; of the third series, $232,000; of the fourth series, 
$213,000; of the fifth series, $270,000; and of the sixth 
series, $190,000, have been retired by the sale of collat. 
erals. 

We offer at 9744, subject to previous sale, any part of 
$750,000 preferred capital stock. 

LEE, HIGGINSON & CO., 
No. 44 State street, Boston. 
PARKINSON & BURR, 


No. 58 State street, Boston, 
January 17, 1893. 


A leading Boston financier says: These 7,500 
shares of stock are the property of the General 
Electric Company, and the proceeds go into the 
General Electric Treasury. When the United 


Securities Company was о ganized it had a capi- 
tal stock of $1,000,000, or 10,000 shares. Of these 
the Thomson-Houston Electric Company had 
7,500 or 8,000 shares, and the trustees of the Uni- 
ted Company were given the balance to be used: 
as & bonus in selling its series of bonds up to $2,- 
000,000, a share of stock being given with a bond. 
The idea was conceived of issuing preferred stock, 
though why this should be done is not entirely 
obvious. However, it was done, and of the total 
authorized issue of $4,000,000 a first issue of $1,- 
000,000 was made and sold to the Genera] Elec- 
tric Company, payment рер aroni ed in securi- 
ties of subsidiary companies held in its treasury. 
A deal has been made with the public holders of 
common stock of the United Company for an ex- 
change of five shai es of the same for six shares of 
the 7 per cent. cumulative preferred stock. If 
the publie now has 2,000 shares commor it will 
hold, after the exchange. 2,400 shares of the 10,000 
shares first issue of preferred, and the General 
Electric Company will have 7,600 shares. It is 
7.500 of these shares, $750,000, which are now 
offered for sale at 973 in the market. 

“Ву this means the General Electric Company 
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realizes $781,250, less brokerage, and thus con- 
verts а lot of treasury assets into cash. A pecu- 
liarity of this preferred stock is that the prefer- 
ence applies to the principal in the distribution 
of assets in liquidation, and becomes а rather 
choice security for the holders. It is practically 
a bond without foreclosure rights. The lien of 
the principal is upon treasury assets only. The 
concern holds no real estate. Of course, the 
common stock of the United Company suffers by 
what seems like the unnecessary creation of a lien 
before it, but the General Electric Company will 
be the common stockholder, and that company 
is supposably а gainer through the opportunity 
to realize on its treasury assets, and thus obtain 
ready money for use in its business.“ 


The Press Agent Gets Down to Business, 


And Uncovers the Claws of the Tiger. 


The following is abstracted from a reading 
notice which has recently been sent out broad- 
cast to country editors. The capital letters are 
copied as the Press Agent wished them to ap- 


pear. 
No further evidence is required that Mr, 


Coffin's company intend to ''do this business," 
and that all others may as well ‘‘fold their tents 
and get out" provided Mr. Coffin's plans do not 
miscarry. The wording of this notice is worth 
careful study: 


^ Of course the question arises ‘ What is embraced in the 
decision (sustaining the Edison patent)? What does it 
mean? and what до the benefits amount to?’ It would 
seem that the language of the court makes 1t perfectly 
plain. Itsays: 

"^ Every опе of the manufacturing corporations or com- 
petitors of the Edison commenced their operations with 
the knowledge of the existence of the patent suits. They 
were controlled by business men of intelligence and expe- 
rience. Their promoters and managers may have believed, 
and probably did, that the patents could not be success- 
fully maintained, but they entered upon the business with 
the understanding of its risks and of the consequences 
which would befall them as infringers if the patents 
should be sustained. None of them can now be justly 
heard to say that an injunction which is essential if not in- 
dispensable to the protection of the owners of the patents 
and their lessees ought not to be granted because of the 
great pecuniary loss which may result. If in consequence 
of being deprived of the use of the lamps their investment 
in their electrical apparatus will be greatly depreciated, 
THEY MUST TAKE THE CONSEQUENCE. 

„% Again, as to the users, however, who have acquired 
these plants subsequent to the decision of the circuit 
court, if they are deprived of the use of the lamps, and as a 
consequence the value of their plants may be greatly im- 
paired, THEY MUST ACCEPT THE RESULT AS A CON- 
SEQUENCE OF THEIR OWN IMPRUDENCE.’ 

“Verily, this is plain English and certainly is amply 
sufficient to put any and all good business men on their 
guard. 

“If this decision means anything, it says that the 
owners of the Edison patents are the only parties who can 
legally manufacture and sell the incandescent lamp, and 
as the owners of the Edison patents are now the General 
Elec‘1ical Company of New York, and as it seems to be ‘a 
condition, not a theory,’ that confronts the purchaser of 
incandescent lamps, he must buy his lamps from the Gene- 
ral Electrical Company or their duly authorized agents. 
This being the case, the electric light gentlemen, when 
called upon, should be required to identify themselves and 
show from whence they come, as the general public or inno- 
cent purchaser should have some protection. 

“ It is reasonable to suppose that the owners of the pat- 
ente, having made such a long, continuous and expensive 
fight, are likely to follow up the advantage they have 
gained, hence it behooves all users of incandescent lamps 
to familiarize themselves with the present condition of 
affairs as a matter for their own protection.” 


A Preliminary Exhibit. 


The Westinghouse Company has an '' At Home." 


Special to * Electricity." 

PrrTSBURG, January 21.— The Westinghouse 
Electric and Manufacturing Company sent out 
invitations early this week to the people of Pitts- 
burg and prominent electrical men throughout 
the country to inspect the company’s plant 
which has been built to light the World’s Fair on 
the contract which has become famous and 
which made the Electrical Trust tired. 
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The dynamos, twelve in number, are the larg- 
est yet built, and are of 15,000 16 c. P. light 
capacity each. "Twelve engines, each of 1,000 
H. P., are being built to drivethesedynamos. The 
armatures weigh alone 42,000 pounds each, and 
the total weight.of each dynamo is about eight 
tons. 

Notwithstanding the magnitude of this exhibi- 
tion of machinery, the chief interest of your 
representative, and of most electrical men, cen- 
tred in the new incandescent lamps, which were 
shown inlarge numbers. Visitors were thus en- 
abled to make as close an inspection as they de- 
sired, not only of the lamps burning, but of their 
separable parts. | 

Doubting Thomases were very scarce after the 
exhibition, and it should be a matter of congrat- 
ulation to all independent concerns that the 
Westinghouse Company have solved the problem 
of incandescent lighting outside of the Edison 
patents. 


ELECTRICAL COMPANY ELECTIONS. 
The following are the officers chosen at recent elections by 
electrical companies in various cities: 


Chester, Pa., Electric Light Company: President, G. P. 
Denis; directois, F. G. Sweeney, C. W. Perkins, N. A. 
W. Darling, J. R. Sweeney, H. B. Black, Joseph Deer- 
inz, Joseph McGolrick, H. J. Riley, D. P. Pais:e, Wil- 
liam Burnley. 


Reynoldsville (Pa.) and Rathmel Electric Railroad Com- 
pany: President, F. K. Arnold; vice-president, Jos. 
Morrow; secretary, C. Mitchell; treasurer, W. B. Alex- 
ander; directors, F. J. Black, F. K. Arnold, H. 8. Bel- 
knap, Jos. Morrow, Geo. Sprague, W. I. Cathers, M. C. 
Coleman. 


Indiana (Pa.) Electric Company: Directors, Edward Rowe, 
Wellington B. Kline, W. 8. Daugherty, G. P. McCart- 
ney, James St. Clair. 


Canton (N. Y.) Electric Light and Power Company: 
President, L. P. Hale; secretary and treasurer, A. T. 
Martyn; superintendent, Luman Bailey; directors, 
Murray N. Ralph, R. B. Ellsworth, Judge L. W. Russell, 
Hon. W. R. Remington, Hon. J. C. Keeler, L. P. Hale, 
A. T. Martyn, C. 8. Haley, Luman Bailey, R. D. Sack- 
rider, Dr. J. C. Preston. 


Columbia (Pa.) and Marietta Electric Railway Company: 
President, D. R. King; secretary, Robt. T. Ryon; treas- 
urer, J. K. Sigfried; directors, D. R. King, J.K. Slg f ied, 
C. H. Dengler, Jos. H. Black, George W. Ryon, R.T. 
Ryon and J. A. Ryon. ° 


Norwalk (Conn.) and South Norwalk Electric Light Com- 
pany: President, Charles Olmstead: vice-president» 
Horace F. Boardman ; treasurer, E. T. Jackson; secre- 
tary, John H. Hoyt; auditors, D. J. Glazler and Thomas 
1. Raymond; directors, E. T. Jackson, Horace F. 
Boardman, J. N. Kemp, Charles Olmstead and John H. 
Hoyt. 


Carondolet (Mo.) Electric Light Compa iy: President, 
John Krauss; secretary, F. W. Mott; superintendent, 
R. J. Kilpatrick. 


City Electric Light Company, Kalamazoo, Mich.: Direct- 
ors, Leroy Cahill, Wm. E. НІШ, 6. E. Fisher, Wm. 
Shakespeare, J. W. Adams, J. Schuster. 


Grand Rapids (Mich.) Electric Light and Power Company 
Directors, William T. Powers, William H. Powers, 
Henry Spring, John L. Shaw, Edwin S. Peirce, Jacob 
Kleinhans and James W. Converse. After the adjourn- 
ment of the stockholders’ meeting, the newly-elected 
directors met and organized by electing William T. 
Powers president, Henry Spring vice-president, and 
William H. Powers secretary and treasurer. 


Sehenley Park and Highlands Railway Coinpany, Pitts- 
burg, Pa.: Directors, Richard G. Wood, E. M. Fulton, of 
New York; S. J. Macferren, T. A. Noble, E. F. Hays 
and R. P. Cunningham. Mr. Macferren is vice-presi- 
dent and general manager. 


East Reading (Pa.) Electric Railway: Directors, Jonathan 
G. Lelnbach, John H. Printz, William R. McIlvain, Geo. 
W. Bard, A. H. Fegely, Jacob A. Strohecker, Frank P. 
Esterly and A. J. Brumbach. 


The Electric Brake Company, Salem, Mass.: President, H. 
B. Walmsley of Lynn; secretary-treasurer, William 
Stopford of Beverly ; directors, W.K. Bigelow of Salem, 
W. Y. Ober and F. S. Alley of Lynn, C. Keans of Dan- 
versport, and Ziney Goodell of Salem. 


Sandy Hill (N. Y.) Electric Light and Power Company. 
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Directors, Marcus С. Allen, John H. Derby, Charles Т. 
Beach, Johu J. Cunningham, James E. Howland, Gren- 
ville M. Ingalsbe, S. H. Kenyon and Seymour Taylor. 
Mr. Howland was re-elected president, Mr. Allen vice- 
preeident, Mr. Beach treasurer and Mr. Inzalsbe secre- 
tary. 

Consolidated Electric Light Company, Birmirgham, Ala. 
Col. J. F. B. Jackson, the president and owner of a con- 
trolling interest, recently sold his stock and bonds to 
Mr. П. E. W. Palmer, бере: а! superintence.t of the 
southern district of the Thomson-Houston Electric 
Company. Ata meeting of the board of directors sub- 
sequently, the old board was fe- lected with the excep- 
tion of F. W. Dixon, who resigned. Mr. Palmer was 
elected a director and Col. Jackson is still a director, 
having retained some stock. The board of directors 
elected George Morris president, vice Col. Jackson, 
resigned, and Robert Jemison vice-president and 
general manager. 


The Evansville Gas and Electric Light Company, Evans- 
Ville, Ind. President, R. K. Dunkerson; vice-presi- 
dent and general manager, Herman Wilkemeyer: 
treasurer, Samuel Bayard; secreta: y, James H. Fos- 
ter; directo-^s, R. K. Dunkerson, Samuel Bayard, Fran- 
cisJ. Reitz, Thomas E. Garvin, John Gilbert, Jacob 
Welntz, Jacob Eichel, Herman Wilkemeyer. 


Card Electric Motor and Dynamo Company. Cincinnati, 
Ohio. President and treasu:er, J. W. Wilshire: vice- 
presicent and sec: etary, George Bullock: s:ipe. intend- 
eat and electrician, O. W. Jantz; directors, S. R. Bur- 
ton, P. R. Mitchell, George Bullock, C. B. Simrall, J. W. 
Bullock, J. W. Wiishire and Otto W. Jantz. 


The Chicago Edison Company re-elected the old board of 
directors as follows: A. F. Seeberger, John B. Drake, 
Lambert Tree, R. C. Clowry, Robt. T. Lincoln, J. W. 
Doane, F. S. Gorton, A. A. Sprague, E. M. Phelps, Ву: on 
L. Smith. In regard to the consolidation with the Chi- 
ca;o Arc Light and Power Company, the matter was 
left to the directors to decide, and 1t is almost an as- 
sured fact that it will carry. 


Duquesne Heat, Light and Power Co., McKeesport, Pa. 
President, C. F. Keyser; vice-president, C. W. Alle- 
brand: secretary, H. L. Black; directors, Dr. C. F. 
Keyser, Charles W. Aliebrand, J. Ren Wiley, M.G. 
Conlin, Thomas Carr, Н. L. Black and Lewis McDonald. 


Altoona [Pa.] and Тора 1 Valley Electric Railway Company. 
President, John Lloyd; directors, Cornelius Campbell, 
A. C. Shand, John Lloyd, M. H. Canan of Altoona, and 
Wm. P. Smith of Hollidaysburg. 


The City Electric Street Railway Company, Little Rock, 
Ark. The old directory was re-elected and Н. С. Allis 
elected president, and H. G. Fleming vice-president 
and general manager. 


The Electric Street Railway Company, Adrian, Mich. J. H. 
Blain was re-elected president. M К. Chittenden ` 
treasurer, and Charles Barker secretary. 


Chicago Notes. 


The directors of the Chicago City Railway 
Company, whose lines cover the entire southern 
portion of the city, evidently have begun to ap- 
preciate the value of electric roads. In the 
president's report at the annual meeting it was 
stated thut sixteen miles of track had been 
equipped and the poles set for carrying the 
trolley wires. А new power house is most com- 
pleted. Nearly all the motors and electric equip- 
ments аге on the ground ready for operation as 
soon ав the current is turned on. The cars are 
to run on four parallel streets, viz., Thirty-fifth, 
Forty-seventh, Sixty-first and Sixty third. The 
company expect to equip seventy-five miles of 
their cross town lines electrically, for which pur- 
pose they inereased their capital stock from 
$7,000,000 to $9,000,000. 


During the spell of cold weather which has 
lasted for over two weeks, Chicago has been in 
the throes of а coal famine. Most of the numer- 
ous electric light stations were pushed for want 
of fuel. The factories engaged in the manufac- 
turing of electrical apparatus were also materially 
affected by the shortage. The Western Electric 
Company were nearly compelled to shut down 
asthey had almost reached their last shovelfull 
when а load of coal arrived to tide them over. 


At the last annual meeting of the Chicago 
Edison Company, the question of consolidating 
with the Chicago Are Light and Power Company 
was discussed. Мо formal action was taken on 
the subject, excepting that the decision of the 
question was left to the board of directors. As 
both of the companies are licensees of the Gene- 
ral Electric, and it is the known policy of the 
Trust to consolidate all of the central stations 
operating in the same city, itis almost an assured 
fact that the consolidation will go into effect. 
Should this take place, the patrons of the com- 
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panies are spesulating on the limit that will be 
placed onthe already high rates. 


The Illinois Legislature being in session, а 
Chicago Representative has introduced the bill, 
which annually appears in the House, to give the 
city of Chicago the right to extend its electric 
lighting system so as to compete with local com- 
panies for furnishing light and power to private 
consumers. ‘There is little doubt that the bill 
will be killed as usual. 


Louis Van Ness has associated himself with 
Mr. Henry Bishop to represent the Massachu- 
ipi Chemical Company in Chicago and the 

est. 


Boston Notes. 


Several Boston electrical firms are busy get- 
ting their exhibits ready for the World's Fair, 
ed it looks as if the Hub“ would be well rep- 
resented in the electrical department. Why 
shouldn't the bean-eating city make a big dis- 
play ? Boston is entitled to rank as one of the 
most important electrical centres in the world. 


On Thursday evening Mr. W. H. Knight, of 
the General Electrica] Company, gave ап im- 
promptu talk on ‘‘ The Electrical Equipment of 
Central Stations" before the members of the 
Thomson Scientific Club, Lynn. There was a 
good attendance of members an.i the address was 
listened to with close interest by all present. 


One of the finest brass bands in the State of 
Massachusetts is the one connected with and com- 
posed entirely of employees in the General Elec- 
tric Company'sfactoriesat Lynn. During the past 
summer this band filled many important engage- 
ments; this winter the band isin frequent de- 
mand, while the outlook for the approaching 
pleasure season favors the belief that they will 
have many opportunities of entertaining thou- 
sands of music loving people. 


The committee of the Thomson Scientific Club, 
Lynn, has arranged for the following lectures to 
be delivered in the club house during the next 
few weeks: The Steam Equipment of Modern 
Central Stations," by Alfred A. Hunting, M. E., 
one of the prominent engineers of New England, 
on February 2; ‘‘ The Design and Construction 
of Central Stations,” by E. E. Pettee, February 
16; ‘‘Atomic Molecular Motions,” by Prof. A. 
E. Dolbear, the eminent scientist of Tufts Col- 
lege, March 2; ‘‘A Review of Astronomical Prog- 
ress,” by Prof. G. W. Carey, March 16. The 
foregoing list of speakers and subjects is certain 
to attract large audiences, the young men en- 
gaged in electrical pursuits showing an earnest 
desire at all times to increase their stock of accu- 
rate scientific knowledge. 


Mr. F. H. Whipple, well known throughout 
the electrical field as the former publisher of 
* Whipple's Electrical Reports” and other pub- 
lications, was found guilty in the Superior Court, 
Pittsfield, Mass., Friday, of obtaining money un- 
der false pretences. 


An electric car is being constructed at the 
General Electric Company's factories in Lynn, 
for the post office department at Camden, Me., 
and will be used for collecting and distributing 
mail matter at that place. 


The Quincy and Boston Street Railroad Co. 
has been experimenting with electric heaters. 
If they prove satisfactory all the cars on the road 
will be equipped. 


The latest phase of the long-continued fight be- 
tween the Old Colony Railroad and the Interstate 
Electric Railway Company over the grade cross- 
ing at Hebronville eàme up in the Massachu- 
setts State Legislature Thursday. when Mr. J.H. 
Benton, counsel for the Old Colony Railroad, 
offered the following amendment to Section 
37 of Chapter 118 of the Public Statutes, so that 
it should read as follows: 


* A street railway company may use such motive power 
on its tracks as the aldermen of cities or the selectmeh 
of towns through which it is located may from time to 
time permit. but if it uses electric power 1t shall not cross 
the tracks of any steam rallroad at grade, without the 
consent of the Railroad Commissioners.” 


Itis not thought likely that the Legislature 
will adopt this amendmentinasmuch as the Inter- 
state Company holds a charter that entitles it to 
construct iis road. and it has done so. Public 
opinion is decidedly with the electric railway 
company and against the Old Colony Railroad. 


Last Saturday a most ambitious movement was 
inaugurated in Worcester, Mass. The promoters 
are to organize a State central street-railway. 
forty-five miles long, including branches, and the 
territory to be covered will include Worcester, 


Shrewsbury, Northboro, Marlboro, Grafton, 
Westboro, Auburn, Leicester, Oxford and Web- 
ster. The capital stock is to be placed at $450,- 
000. The parties interested are chief owners of 
the Spencer, Leicester and Millbury electric roads. 
These gentlemen may not get all they want, for 
the Worcester and Shrewsbury Railway Com- 
pany is seeking authority to extend its system 
through to Marlboro. 


The movement recently made by a number of 
American capitalists for purchasing the entire 
street-railway system of the city and valley of 
Mexico is regarded very favorably by Boston 
people. The price to be paid is said to be 
$7,000,000 Mexican money. When the purchase 
has been effected the entire system, aggregating 
about 100 miles, will be equipped for electricity 
throughout. 


General News. 


What is Going on in the Electrical World. 


Little Rock, Ark.— The telephone line be- 
а Pine Bluff and Little Rock has been com- 
pleted. 


Salem, Mass.—The new line of electric rail- 
way between Salem and Lynn has been opened 
for traffic. 


Dover, N. H.—An electric railroad between 
Salmon Falls and Durham is projected, the line 
to run through Dover. 


Greenville, Tex. —Thecity council are consid- 
ering the question as to whether or not they shall 
gell the electric light plant to а corporation. 


Rochester, N. Y.—The Denio fire alarm sys- 
tem has been approved by the executive board 
ol the city and will probably be put into use 

ere. 


Rockville, Conn. —The preliminary survey for 
the proposed electric road from Rockville to 
Ellington is about completed, and work will 
begin on it in the spring. 


Cleveland, Ohio. — The St. Clair street газға 
line isto be equipped for electricity. —The W, 
D. Graves Electrica] Manufacturing Company 
has made an assignment. 


Newburg, М. Y.—Colonel Dickey proposes to 
establish an electric street railroad in the place 
of the present horse car line and to extend it 
southward into New Windsor. 


Woodbury, Pa.—Nearly all the stock of the 
projeeted electric road between Woodbury and 
Philadelphia has been subscribed, and the com- 
pany will be incorporated at once. 


Hoboken, N. J.—The electric cars began run- 
ning on the North Hudson Railroad between 
Pavonia and Bergen avenues on the 18th. The 
route extends to the Hoboken Ferry. 


Conshohocken, Pa.—The town council has 
been asked to grant permission to a company 
headed by James and Daniel Shepp to operate an 
electric railway line through this borough. 


Seattle, Wash.—Guy C. Phinney has filed a 
petition for the privilege of locating and main- 
taining an electric street railway system from 
Pioneer place, this city, to Woodland Park. 


Fort Wayne, Ind.—The work of repairing the 
damage done by the fire at the Electric Works is 
making rapid progress.—A movement is on foot 
to construct an electric street car line to New 
Haven. 


Woodhaven. L. I., N. Y.—The taxpayers of 
this town and vicinity petitioned the town board 
to establish an electric lighting district in Wood- 
haven and the board has given its sanction to the 
project. 


Paterson, N. J.—As soon ав the weather per- 
mits work will begin on the new electric rail. 
way that is to connect Paterson and Hoboken. 
passing through Boiling Springs, Rutherford 
and Carlstadt. 


Athens, Ga.—A new electric plant to be oper- 
ated by water power is being set up here hy the 
Athens Manufacturing Company, which will sup- 
ply power to motors and machinery in different 
parts of the city. 


Brownwood. Гех.- The Westinghouse in- 
candescent lighting system is being installed 
here. The plant will have ап eighty horse power 
Russell engine. a 125-horse power boiler, with a 
five mile circuit. 


Plainfield, N. J. —It is probable that a com- 


pany will shortly be organized, including the 
Plainfield Street Railway Company, to connect 
Plainfield, New Brunswick and Bound Brook by 
a system of electric railways. 


Buffalc, N. Y.—Reports are in circulation 
here that a company is to be formed to build a 
$200,000 electrical worksin the vicinity of Buffalo, 
to turn out & new incandescent lamp invented by 
Philip K. Stern, the electrical expert. 


Santa Rosa, Cal.—The city council has grant- 
ed a franchise to J. W. Morris, of Oakland, who ів 
connected with theSessions electric roads in this 
city, for an electric line to connect with the 
San Francisco and North Pacific road. 


Waverly, N. Y.—At a special meeting of the 
trustees, a few daye ago, the franchise for an elec- 
tric railway in Waverly was granted to the Sus- 
quehanna Valley Electric Traction Company, of 
шо А. N. Broadhead, of Jamestown, is presi- 

ent. 


Tiffin, Ohio.— The Edison Electric Light 
Works in this city, together with a $15,000 plant 
which the company had almost completed to fur- 
nish power to the two electric street railway 
а has been burned, entailing а loss of 


Georgetown, Mass. —Surveyors аге laying out 
& route for an electric railroad throughout 
Georgetown. Itis reported by some that it will 
run through Rowley, Ipswich and Hamilton, but 
с surveying is through Boxford, Topsfield and 
&nvers. 


St. John, N. B.—General Manager Jones of 
the street railway says he expects to have the 
electric railway in operation as early in the spring 
as possible, and the public will then get a street 
railway service equal to that of any city in 
America. 

Harrisonville, Mo —The authorities are con- 
sidering & proposition from the Fort Wayne 
Electric Light Company to put in a $10,000 
plant, the city to pay for it in yearly instalments 
of $1,000. Mayor Bird believes the proposition 
18 а good one for the city. 


New London, Conn. — The electric plant of 
the New London Horse Car Company is to be 
sold to the owners of the Norwich street railway. 
lt is said that ex-Governor Waller will be inter- 
ested in the new company. Thetwoelectric roads 
will henceforth form one system. 


Petersburg, Ind.—An electric lighting com- 
pany has been formed here composed of Gustoff 
Frank. president; Charles Burger, vice-presi- 
dent; Moses Frank. treasnrer; George E. King. 
secretary; Sol Frank, W. V. Hargrove, S. J. 
Haines, L. J. Dunning апа Clay Lemons. 


Hightstown, N. J.— The Electric Supply 
Company of Asbury Park has secured the valua- 
ble franchise for lighting Hightstown with elec- 
tricity. The terms include the lighting of the 
public streets on а contract, the lighting of Ped- 
die Institute, and а large number of private 
lights. 


Galena, III. The stockholders of the Galena 
Electric Light Company have voted to increase 
the capital stock to $15,000. and to introduce the 
arc system. When the change has been accom- 
plished the company will compete with the gas 
company for the contract for illuminating the 
streets. 

Scranton, Pa.—James E. Burr, attorney for 
J. B. Newcombe, has had a writ of foreign attach- 
ment issned against the Thomson-Houston Com- 
pany and for all of their property in the hands of 
Robert E. Dunstone, assignee the People's Street 
Railway Company and the fcranton Traction 
Company. 

Hartford, Conn.—The Hartford Light and 
Power Company have in contemplation the erec- 
tion of а dam on the Farmington River for the 
purpose of obtaining water power for the genera- 
tion of electricity, which will be transmitted 
thence to the Pearl street station of the company 
in this city. 


Bridgton, Me.—An electric road for freight 
and passengers. connecting Bridgton and Har- 
rison, is likely to be built. Tt is said that the 
Giant Electric Company of Portland is largely 
interested in the enterprise. and proposes to 
equip the road and also furnish electric light for 
both places. 


Akron, Ohio. —The Cuyahoga Falls and Akron 
Railway and Power Company has forfeited its 
franchises and new parties have taken up tke 
work. M. N. Beatty, of Lima. has practically 
secured the right of way, and will push the work 
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forward for the Brice Construction Company, 
which will own the new line. 


Tacoma, Wash.—The Sunset Telephone Com- 
pany has decided to build immediately à new 
copper line connecting Tacoma with Grays Har- 
bor and South Bend. It will start at Centralia 
and follow the line of the Tacoma, Olympia and 
Grays Harbor Railroad to Aberdeen and Ocosta, 
covtinuing thence along the sea coast to South 
Bend. 


Braintree, Mass. —At & special town meeting 
held here it was voted to expend $16,650 to make 
such additions to the present electric light plant 
as to enable the town to furnish light for its own 
buildings and for domestic and commercial uses. 
The service has been heretofore performed in 
part by corporations situated in different sections 
of the town. 


San Antonio, Tex. Charles E. Harris’s peti- 
tion for right of way over certa n streets in the 
city for an electric railway line has been reported 
favorably by the council committee.—At a late 
meeting of council the committee on telephone, 
telegraph and railways reported favorably upon 
the petition of the Alamo Electric Street Kailway 
Company for franchises for four different routes. 


Brooklyn, М. Y.—The Brooklyn, Bath and 
West End Railroad has been sold to & syndicate, 
of which E. E. Dennison, of Philadelphia, is 
one of the heaviest stockholders. It is under- 
stood that the West End road will be connected 
with the Fifth avenue line of the Atlantic 
Avenue Railroad, and will be run by electricity. 
The new system will be in operation before the 
summer 18 over. 


Toledo, Ohio. -- The Robinson Company's 
electric plant here is receiving some important 
additions. The company has bought two engines 
of 750 horse power each, which will be delivered 
in а few weeks, and is now contracting for в pro- 
portionate increase of boilers from three to five. 
А number of Westinghouse alternating current 
generators for incandescent lighting has already 
been added to the plant. 


Philadelphia.—' The Ledger says: The trol- 
ley fever continues to rage. Eleven trolley ordi- 
nances were introduced in Common Council 
yesterday (19th); one other was passed by Select 
Council, and still another was reported favorably 
from committee. It is hard to keep track of 
them all, but apparently every railway line in 
Philadelphia is to be turned over to trolley or 
ee except the Chestnut and Walnut streets 
ine. 


Albany, N. Y.—The Erie Telegraph and 
Telephone Company has filed its annual report 
with the Secretary of State. The capital is 
$5,000,000, of which $4,000,000 has been paid in. 
The debts do not exceed $250,000 and the assets 
are not less than $250,000. The report is signed 
by Arthur H. Andrews, Levi Sprague, Charles J. 


Gladden, А. C. Russell. James A. Weston, A. 8. 


Adams, C. E. Adams, Francis Jewett, Wesley А. 
Gove, H. A. Whitney and J. W. C. Pickering. 
—In the case of the Hudson River Telephone 
Company against the Watervliet Railroad Com- 
pany, the decision of the Court of Appeals was in 
favor of the railroad. 


Freeport, Ill.—After a recent meeting of the 
Stockholders of the Freeport Street Car Com- 
pany, held to discuss the advisability of adopting 
the electric or trolley system, the secretary of 
the company was instructed to open up commu- 
nications with parties that are prepared to fully 
equip an electric system for operating street cars 
and ascertain what the cost of the same will be. 
It must be a first-class equipment and not defec- 
tive in any way. The estimate will be on the 
district that the present system covers, with 
eight miles more added to it. which wil] cover 
the entire business portion of the town ав well as 
а great тапу miles of the suburban part of the 
city. 


Pittsburg, Pa.—The reorganized Squirrel 
Hill electric road, under the name of the Schen- 
ley Park and Highlands Railway Company, is 
shortly to be extended to Homestead and ulti- 
mately to MeKeesport. — The Leader says that 
К. S. Waring, who is at present in Pittsburg, 
willleave for France about February 1 to per- 
sonally superintend the execution of one of the 
largest orders yet given for telegraph and tele- 
phone cables at any one time in any country. 
Negotiations between Mr. Waringand the French 
Government have been concluded. The cables 
will be laid undergronnd. They will he made in 
France. That was one of the stipulations of the 
contract. The machinery will be turned out in 


the United States--some of it in Pittsburg, the 
bulk in Eastern places. 


Pullman, Ill- The Illinois Electrical Forg- 
ing Company, which has recently filed articles of 
incorporation, is equipping a factory at West 
Pullman with $70,000 worth of machinery, in- 
cluding dynamos of energy equa! to 100,000 horse 
power. alter G. Campbell, who owns nearly 
all of the stock of the concern. is a wealthy mine 
owner of California. The /^4ter-Ocean, from 
which we borrow the above information, says of 
the new process of forging to be employed by 
this company: ‘‘A bar of steel, for instance, will 
belaid on an anvil, the necessary quantity of 
current passes through it, heating it properly, 
evenly, and with constancy, as against the re- 
peated heatings and coolings of ordinary forgery. 
A rail sixteen feet can be handled as easily, it is 
claimed, as a short bar one inch square." 


New York.—On the evening of March 11, in 
Hardman Hall, Fifth avenue and Nineteenth 
street, a fast telegraphic tournament, or contest 
between expert telegraphers, will be held, the 
committee in charge being M. H. Toomey, R. L. 
DeAkers, M. W. Rursell, J. N. Johnston, Н. F. 
Warren and Charles Orr. The tests are intended, 
among other things, to develop the maximu.a 
carrying capacity of an absolutely ‘‘clear” and 
approximately perfect conductor when manipu- 
lated by the fastest operators and most expert 
receivers; to ascertain how much “ press” mat 
ter might in an emergency be crowded over such 
a conductor, Walter P. Phillips’s code of abbre- 
viations being used, and to test the comparative 
worth of the pen and the various typewriting 
machines for recording Morse signals.—The 


trouble between the National Brotherhood of | 


Electrical Workers and the Electrical Contrac- 
tors’ Association has at last been settled. The 
agreement, which is to go into effect February 1, 
provides that nine hours shall constitute a day’s 
work at $3 a day, and the agreement to remains 
in effect for one year. The association is to 
employ none but union workmen, and union 
workmen will work for none but members of the 
association. No sympathetic strikes or lockouts 
are to be undertaken. 


Spokane, Wash.—A syndicate of Spokane 
capitalists has purchased 1,100 acres of land 
within five miles o1 the city, and intend laying 
it out for suburban residences. An electric road 
to the locality will be built as a part of the 
scheme, which it is thought will be immensely 
profitable as the land was purchased for $110 an 
acre, and other parties are selling lots about the 
same distance from the city at $250 to $300 apiece, 
or at the rate of $1,250 to $1.500 an acre. -- The plant 
of the Edison Electric Illuminating Company at 
this place is said to be the largest on the Pacific 
Coast. not even excepting San Francisco, and the 
hydraulic equipment both in design and magni- 
tude is considered superior to any yet produced 
1n any other part of the United States, and proba- 
bly in the world. The total amount of horse 
power now used in this station for all depart- 
ments 18 2,300, of which amount 645 horse power 
is utilized by the street railroads, all of which 
now get their power from this station. The 
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hydraulic equipment consists of two parallel 
flumes over 500 feet in length, each seven feet in 
diameter, constructed of steel, capable of dis- 
charging 425 cubic feet of water per second, and 
of delivering 2.700 horse power.— The construc- 
tion of the electric road from Spokane to Cceur 
d’ Alene is expected to begin early in the spring. 
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The distance is thirty-two miles, and power will 
be supplied from two stations, one in Spokane, 
and the other at Post Falls, about twenty miles 
above, on the Spokane River. 


"The New Stanley Transtormer. 


A pamphlet is about to be issued by the Stanley Com- 
pany announcing а new transformer, which is the result 
of their extensive experience in this line, and embodies a 
new method of insulation which has been perfected and 


watch is said to be much supertor to anything heretofore in 
ве. 


Every effort has been made to produce a thoroughly good 


article and detail improvements in design, methods of 
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construction, etc., have been frequently adopted, but no 
radical changes made. Now, however, the company an- 
nounce a change of the greatest importance because it 
goes to the very root of the most essential feature in a 
transformer, namely, insulation. 

They have delayed the commercial introduction of this 
new transformer for the purpose of making absolutely sure 
of the value of the changes and the entire reliability of the 
transformer itself and the methods adopted for {ts manu- 
facture. 

The coils in the new instrument form a solid mass and are 
embedded in an insulating material of very high resist- 
ance which will not deteriorate with use. 

These coils can be submerged іп water tndetinitely with- 
out injury to their insulation and as moisture is one of the 
worst enemies to electrical insulation it will at once be 
seen what a great step in advance this is. And the com- 
pany will prove thetr confidence by insuring these trans- 
formers for five years for a nominal sum against all acci- 
dent. and even against lightning. 

The cost of this insurance will be but five per cent. of the 
selling price. 

Every trausformer made is submitted to severe tests, 
and must come up toa predetermined standard before it. 
can leave the factory. These tests are made to determine 
eftictency, regulation and the insulating resistance of all 
parts of the transformer, and in addition to this the 
transformer isrun for a long time on more than its full 
rated capacity, and afterwards 18 subjected to several times 
the к. M. Р. on which it is to be used in practice, in order if 
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there is any weak spot in the transformer that the com- 
pany and not the customer may discover tt. 

Fig 2shows the detalls of the fuse box on these trans- 
formers. Only the primary circuit is fused, secondary fuses 
іп the transformer itself being now very generally and 
properly regarded as unnecessary. The fuse 1s a double 
pole, each link being carried on a separate porcelain block. 
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To replace a fuse the door is dropped down by simply 
loosening one thumb screw, the plug pulled out and an 
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and have come to be recognized as a standard of excellence 
by central station men. 


Fie. 3. 


extra one inserted, or a new fuse wire attached. 
This company are now manufacturing regularly 500-light 
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Fig. 4. 


transformers, a cut of which appears above [Fig. 3], and 
are also supplying separate primary fuse boxes, shown in 
Fig. 4. 
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Electrical Metal Working. 
Round shapes have puzzled metal workers through all 
past ages. It has been generally conceded that the usual 
method of forging an approximate shape and then turning 


Fig. 2. 
to accurate size on a lathe are tedious and expensive ways 


of doing the work. For nearly one hundred years the at- 
tempt to make round forgings by rolling process has been 
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These transformers show а remarkably high efficlency 
throughout the whole range between no load and full load, 


going on, but with indife: ent success. A history of the at- 
tempts shows many partial successes, but in every case 


some vital principle has been omitted, or some mistake 
made which has prevented ultimate success. 

The accompanying cut shows the Electrical Forging 
Company's latest improved No. 8 Patent Rolling Machine 
for manufacturing rolled forgings. This machine was de- 
signed and built for rapid and accurate work, being rotary 
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in all its movements no time or power is lost in the 1eturn 
of the dies to their working position. The machine may be 
worked at any speed from slow to fast according to the na- 
ture of the work required, it is quickly adjusted and 
automatic in all parts, and work from 4g upto 6 inches long 
and from 1$ to 2 inches 1n diameter 1s turned out by this 
size machine. These machines are built in sizes ranging 
from 0 for the smallest work up to No. 10 for the large st and 
heaviest kind of work. 

The uses to whlch these machines can be put are many 
and varied, as a great variety of things now produced are 
made of tron or steel of low carbon in order that they may 
be turned out economically. By this process highly car- 
bonized steel may be worked equally as well as iron or soft 
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steel and insures increased strength, an advantage of the 
first importance in all kinds of work. It is within the range 
of these machines to roll successfully steel of the hi hest 
grade of crucible down to the open hearth and Bessemer; 
81:0 copper and brass are successfully worked. It 18 
claimed that these machines stand alone іп the matter of 
producing rolled forgings of irregular shape without leav- 
ing them Lollow or piped, and articles rolled on this machine 
whether of regular or irregular shape are perfectly solid. 
Steel handles of all sizes and shay es heretofore invariably 
made on the turning lathe may now be produced by the 
electrical rolling process at a saving of 99 per cent. over the 
required machine labor, it being po-sible to roll 100 ү e: fect 
handles in the time required to make one by former 
methods ; also in making handles a considerable saving is 
effected, in that there Is pi actically no waste (f metal. 
Anti-friction steel balls from 1% up to2 inches In diameter 
are made by the electrical rolled forging process at a speed 
unsapproached by other methods. Тһе work done by this 
process is perfectly accurate and the operation quick. А 
red hot steel bar is inserted between the revolving dies 
(the position of the steel bar is shown in the cut of the ma- 
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Fig. 11. 


Fig. 12. 
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chine), and for every revolution of the dies a ball is forged, 
or a conical shot, a chair screw, a bolt with thread and 
head complete, a boiler rivet, tiny calks for lumbermen's 
shoes, ога spindle or taper pin, etc. 

One hundred millions [100.000.000] of anti-friction steel 
balls are now required to supply the trade in the United 
States alone, and from 3,000,000 to 10,000,000 of boot calks, 


FIG. 14. Fig. 15. 


24 
and the custom heretofore has been to forge these with а 
trip hammer, and а manufacturer has been unable to make 
over 4,000 per day, generally not over 2,000, while with our 
improved rolling machine 80,000 a day are made at а cost 
far below the price at which they have been heretofore 
produced. 

The foregoirg cuts show & few of the many samples of 
work made on our improved rolling machine: Fig. 2, Elec- 
trically heated and rolled forged Steel Ball. Fig. 3, rolled 
forged Machine Handle, made in sever-lshapes and sizes. 
Fig. 4, rolled forged Hexagon Bolt, head and thread made 
at one operation, square and round headed bolts made by 
the same dies complete at one operation. Fig. 5, Shoe 
Calk. made in four sizes. Fig. 6, Conical Shell. Fig. 7, 
Shuttle Tip. Figs. 8 and 9, Hinge Tips. Fig. 10, Hames 
Start, made in several sizes. Fig. 11, Right and Left Hand 
Thread, made at one operation. Fig. 12, rolled steel Cane 
and Umbrella Tips. Fig. 13, rolled Bicycle Spindles, all sizes. 
Figs. 14 and 15, rolled Castor Pins. 


Double Pole 25 Ampere Snap Switch of the Electric 
Engineering and Supply Company. 

A close examination of this switch will show quite an 
improvement in this line of goods. and in the absence of 
the many defects of its predecessors it will compare very 
favorably with them. The contact is made by rotating 
metal arms mounted on a spindle insulated from each 
other, 80 that they-pass between two metal contact pleces 
mounted on each of the four binding posts во as to make a 
long wiping knife contact between the parts on both sides 
of the contact arms. In order to make and break Instantly 
there is arranged in a recess in the porcelain base two 
elliptic steel springs which press against the sides ofa 
square frame-work holding a roller in each of its corners, 
so that in turning the handle the square frame-work 18 
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rotated until the rollers on two of the corners have com- 
pressed the two springs and are Just passing the highest 
point when the contacts are about to be made or broken. 
Having passed this highest point. the springs pressthe 
rollers on the corners towards the ce iter so as to rotate the 
switch through the part of the circle in which it travels. 
Owing to the lost motion left in the spindle there occurs 
instantly the make or break of the circuit with a sudden 
snap. The openings left in the side of the base facilitate 
surface wiring, во that the wires may pass directly into 
the binding posts, which are drilled in the slde toreceive 
the wires, which are held by a screw passed downwardly 
through the binding post, or. If preferred, the post is bored 
from the bottom up through the top and the wires held by 
à binding screw passing through the side of the contact 
post. 

This switch has more carrying capacity than most 
switches designed for 25 amperes, and the wiping contacts 
constantly keeping the surface clean, the parts always 
run cool, and the sudden break is ої such length аз to make 
the switch safe for use with currents of an eleetro-motive 
force of from 400 to 600 volts. 

This switch is finished in the same neat and workman- 
like manner as all the goods of the Electric Engineering 
and Supply Company, Syracuse, N. Y., who are prepared 
to fill all orders promptly. 


COMMERCIAL PARAGRAPHS. 


Queen & Company, Incorporated, Philadelphia, are con- 
gratulating themselves upon the Increasing demand for 
their ** Magnetic Vane" Ammeters and Voltmeters as evi- 
denced by the fact that more than twice as many of these 
instruments were sold by them in 1893 than in the preced- 
ing year. This advance 15 perhaps not astonishing when 
efficiency and cost of the apparatus are considered, but it 
shows a degree of appreciation on the part of the pur- 
chasers that is very significant. | 

The ** M. V." areadapted for constant and switchboard 
use, and voltmeters as well as ammeters can be left іп cir- 
cult constantly, a feature of great importance to the cen- 
tralstation manager. 

The makers are manufacturing in large quantities to 
supply demands which come from all over the United 
States. A number of prominent dynamo bullding com- 
panies have adopted the above type to install with isolated 
plants for incandescent lighting and for power circuits. 


ELECTRICITY. 


Descriptive circular No. 420, recently issued by Queen & 
Company, contains further information of value and will be 
mailed upon application. 

Queen & Company, Incorporated, Philadelphia, have 
sold nearly all the Ayrton and Perry ammeters and volt- 
meters which they advertised so exter sively at reduced 
prices. but a few still remain which are offered at a mere 
fraction of the original manufacturing cost; for instance, 
an ammeter with capacity of 400 amperes being placed at 
$16.00. 

Any one who wants a portable instrument for general 
testing, where great accuracy is not required, will find it 
very advantageous to purchase now, befcre tbe stock 1s 
entirely exhausted. Descriptive circular No. 855 will be 
mailed by the makers upon application. 


The &nnual meeting of the stockholders of the Railway 
Equipment Company, Chicago, was held on Tuesday, 17th 
inst., and the report of General Manager W. К. Mason 
showed a most satisfactory state of affairs. The business 
of the company has been very greatly in excess of expecta- 
tions and is dally increasing. The late devices b: ought out 
by the company have had an unprecedented sale апа are 
being &dopted throughout the entire country. Mr. Mason 
called attention to the need of further increasing the 
manufacturing facilities, and it is understood that a promi- 
nent capitalist has become interested in the company with 
the intention of stiil further inc! easing its busi! ess. 


The street Railway Review of Chicago has recently moved 
to more commodious quarters at 269 Dearborn street, its 
former offices having proved too small for the business of 
this enterprising journal. 

The firm of О. F. Zurn & Company, Philadelphia, has 
been dissolved by mutual consent. The business of said 
firm will hereafter be conducted by the same parties and 
incorporated under the name of O. F. Zurn Company, who 
will assume ай liabilities and receive all money due the 
old firm. 


The Railway Equipment Company, Chicago, announces 
that the business of that company during the last season, 
especially in the Type G overhead material of their manu- 
facture has been enormous. 1t has been impossible to fill 
orders promptly on account of this large and constantly 
increasing business, and arrangements have been made 
whereby their manufacturing facilitics will be very largely 
increased at once, and they will be able to fill orders 
promptly in the future. 


INCORPORATIONS. 


An act has been introduced in the Maine Legislature to 
incorporate the Portland and Yarmouth Electric Railway 
Company to со” struct an electric street railway from some 
point on Congress street, Portland, between Elm and 
Washington streets. thence through certain other streets 
and over Turkey's bridge to Deering; thence through Fal- 
mouth and Yarmouth over Martin's Point bridge, if de- 
sired, to Yarmouth. The capital stock must not exceed 
33300.000. Many moneyed men of Portland are among the 
incorporators. 


The Electrical Company, Omaha. Neb. Capital stock, 
$1,000,000. of which $100,009 is paid up.  Incorporators: 
S. D. and G. W. Mercer, с! Omaha; Charles Suter of St. 
Louis, and T.J. Evans and S. B. Wadsworth of Council 
Bluffs. The business is the supplying of electricity for 
power, heat and all the purposes to which ft may be put. 


The Automatic Telephone and Electric Company. Chi- 
cago. Capital stock, $250,000. Incorporators: J. R. Griffith, 
Victor €. Sanborn and Sidney Coolidge. 


A new electric light company has been organized at 
Delta, York county, Pa., with these officers: President. 
J. F. Crawford; vice-president, E. L. Ramsay; secretary, 
J. Egbert Smith: treasurer, C. O. McConkey. 


Jenkintown Electric Railway Company. Jenkintown, Pa. 
Capital stock, $150.000. President, William Wharton. Jr., 
of Germantown, Pa. The line will be eight miles long. 


The I.ancaster and Terre Hill Electric Railway Company, 
Lancaster, Fa. Capital stock, 4200.000. Directors: John D. 
Skiles, J. Hay Brown, W. W. Griest John I. Hartman and 
A. B. Hassler. The proposed road will be eighteen miles 
in length. and will extend from the northern boundary of 
the city of Lancaster, where the Lancaster and Lititz turn- 
pike road and the Lancaster and Ephrata turnpike road 
Intersect to the village of Terre Hill, passing through the 
villages of Browntown, Farmersville and Martindale. 


The Lancaster and Middletown Electric Railroad Com- 
pany. Lancaster, Pa. Capital stock, F500. 000. President, 
Luther 8. Bent: directors: E. C. Felton. John Q. Denny, 
James Young, John A. Coyle, J. B. Long, W. M. Franklin, 
J. W. B. Bausman, M. D. H. Herr, B. J. McGrann, John D. 
Skiles and E. G. Smith. 


The Electric Light and Power Company of Kennett 
Square, Pa., has applied for a charter of incorporation. It 
has а capital stock of $20,000, all of which is taken by eight 
persons, namely: Theo. Pennock, W. W. Gawthorp, J. M. 
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Palmer, John M. Yeatman, D. W. HUtchingon, Horace W. 
Gawthrop, J. E. Worr all and Henry C. white. W. W. 
Gawthrop has been elected president, J. M. Palmer vice- 
president, and J. E. Worrall treasurer. 


The North Kankakee Electric Light and Ratlway Com- 
pany, at Kankakee, III., has increased its capital stock 
to $40,000. 


The East St. Louis Belt Suburban Dummy or Electric 
Ratiway Company has filed articles of incorporation at 
Springfield, Ill. The principal office is to be at East St R 
Louis. Capital stock, $500,000. Incorporators and first 
board of directors : Louis Gross, James P. Slade, John W. 
Renshaw, M. F. Geary, Paul W. Abt, Henry Voss and W.H. 
Bennett. ‘Ihe company proposes to build the line from 
East +t. Louis to East Carondolet, Kahokla, Brooklyn, 
Venice and Madison. 


The Bridgeport (Conn.) Electric Light Company has ín- 
creased its capital from £200,000 to $300,000, and the number 
of shares f. om 8,000 to 12,000. 


The Carterville (Mo.) and Webb City Electric Railway 
Company. Capital stock, $100,000. The rcad is toextend 
from the twin citics to Carthaze, ten miles. 


Buffalo and Tonawanda Electric Railway Company. 
Capital stock, $100.000. Directors: Frederick Swift, Charles 
A. Lebritter, Wendell Goodwin and L. O. Mey of New York; 
W. P. Whitlock, of Elizabeth, N. J.; G. H. Wirth, of Brook- 
lyn; Francis Gilbert, of East Orange, N. J.; and W. Сагу1 
Ely and Frank A. Dudley, of Niagara Falls. Its business 1s 
to maintain and operate a street railroad from the Military 
Road at the northerly city line of Buffalo to Sweeney 
street in North Tonawanda. 


The Illinois Electrical Forging Company, Pullman, III. 
Capital stock, $2,000,000. Incorporators: Walter G. Camp- 
bell, John P. Skinner and Thomas Crafty. The business 
of the eompany is to manufacture tools, rails and miscel- 
laneous articles, the forging being accomplished by elec- 
tricity. 

The Lancaster and Manheim Electric Railway Company, 
Lancaster, Pa. Capital stock, $250,000. President, John A. 
Coyle; directors, Dr./M. L. Herr, Jacob B. Long, Walter 
M. Franklin and J. W. B. Bausman, of Lancaster. The 
company was chartered to build an electric railway from 
North Prince street, Lancaster, to Manheim borough. 
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LETTERS PATENT [88UED JANUARY 17, 1893 


ELECTRIC RAILWAYS AND APPLIANCES. 


489,944. Electric Railway Switch. August C. Goetz, Mil- 
waukee, Wis. Filed Sept. 27, 1892. 


489,972. Electric Car Brake. Audiew C. Miller. Auburn, 
N. Y. Filed Nov. 30, 1891. Kenewed Aug. 17, 1892. 


490,028. Trolley. John С. Love, Chicago. Ili., assignor to 
the Love Electric Traction Company, same place. Filed 
May 17, 1892. 

490,248. Electric Railway System. Thomas Harris. De- 
troit, Mich , assignor to the Harris Electrical Propulsion 
Company, Limited, same place. Filed Lec. 98, 1891. 

DYNAMOS AND MOTORS. 


490,081. Commutator Brush and Holdcr. James F. Mc- 
Laughlin, Philadelphia, Pa. Filed Ma ch 81, 1890. 

490,183. commutator Brush. Carl O. C. Billberg, Philadel- 
phia. Ра. Filed Sept. 20, 1890. 


TELEPHONE AND TELEGRAPH APPARATUS. 


490,012. Electric Telemeter Tiansmitter. Fernando J. 
Dibble, Peabody. Mass. Filed Nov. 21, 1891. 

490,018. Electric Telemeter Trausmitter. Fernando J. Dib- 
ble, Peabody, wars. Filed Nov. 21, 1891 

490,014. Electric Telemeter Syst m. Fe:naudo J. Dibble. 
Peabody, Mass. Filed May 12, 1892. 

490,064. Telegraphy and Telephony. Fred. H. Brown, Chi- 
cago, III., assignor. by mesne assignments, of one-fifth 
to the Brown telephone and ‘ele;raph Company, same 
place. Filed Feb. 27. 1891. 

489,990. Telephone. Charles E. Scribner, Chicago, III., 
assiguor to the Western Electric Company, same place. 
Filed June 1, 1888. 


BATTERIES. 


489,938. Electric Battery. John Н. Davis, Detrolt, Mich. 
Filed March 28, 1892. 

190,231. Galvanic Battery. Noah M. Powell, Galesburg, 
III. assi znor to the United States Burglar Alarm Com- 
pany, same place. Filed Dec. 19. 1891. 

490,254. Secondary Battery. Henry Н. Lloyd, Philadel- 
phia, Pa., assignor to the Electric Storage Battery 
Company, Gloucester City, N. J. Filed Aug. 30, 1892. 


MISCELLANEOUS. 


489,931. Pneumatic Dispatch or Tra’ sit. System. Henry 
Clay, Philadelphia. Pa.. assignor to the Electric Pneu- 
matic 'Iran-it Company. same place. Filed Oct. 26, 


1889. 

489,982. Рт eumatic Dispatch or "run: it System. Henry 
Clay. Philadelphia. Pa., assign: r to the Electric Pneu- 
nc ";ra' sit Company, Same place. Filed Oct. 26, 


1889. 

439,083. Electric Cut Out. William B. Potter. Lynn, Mass.. 
assignor to the 1 homson- Houston Electi іс Company of 
Connecticut. Filed July 5, 1892 


490,011. Electric Meter. Fernando J. Dibble. Peaboily, 
Mass. Filed Nov. 21, 1891. 
490.034. Electric Heater. 1 homas E. Morford, Minneapolis. 


Minn. assignor of one-half. by direct and mesne assign- 
ments, tothe Enamel Insula'or Company, of IIIInOIis. 
Filed Dec. 19. 1890. 

490,082. Electric Heater. James F. McLaughlin, Philadel- 

hia, Pa. Filed April 28, 1892. 

490,161. Electric Alarm Lock. Joseph A. Nadeau, Detroit, 
Mich. Filed Sept. 2. 1892. 

490,178. Electric Circuit Breaker. Elihu Thomson, Swamp- 
scott, Mass., assignor to the General Electric Company 
of New York. Flled Oct. 28. 1892. 

490, 256. Electrically Heated Soldering Iron. George К. 
Mettzler Cincinnati, Ohio, assignor of one-half to Wil- 
Наш Н. Osborne, Ргіпсев Bay, N. Y. Filed March81, 
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1S THE EDISON LAMP PATENT VOID ? 


STARTLING TESTIMONY INTRODUCED BY THE BEACON 
|. VACUUM PUMP AND ELECTRICAL COMPANY. 


HENRY GOEBEL MADE HIGH RESISTANCE INCANDES 
CEN LAMPS WITH BAMBOO FILAMENTS NEARLY 
THIRTY YEARS PRIOR TO EDISON'S 
VE INVENTIONS. m 


Summary of Proceedings in United States Circuit Court, Boston. 


In the issue of Ешествісітү for January 25 
we printed a very brief outline of the new evi- 
. dence which had been offered at the first day's 
hearing in the matter of the application for an 
injunction by the General Electric Company 
against the Beacon Vacuum Pump and Electri- 
cal Company. 

Anxious to place the latest news before our 
. constituency at the earliest possible moment, we 
' print herewith, as а supplement to our regular 


| issue, the leading matters of interest which came 


up at this trial. 

The new evidence produced was of startling 
importance, and while the case has not yet been 
decided, the best opinion of those present at the 
irial is that the Beacon Company have performed 
a real service to the public and to the trade inthe 
thoroughness with which they have prepared 
their case in a very brief time, and in bringing 
out new evidence the utility of which will not 


be exhausted in the present case whatever the 
outcome. 

Goebel's early work was not entirely unknown, 
but it remained for the present defendants to 


trace it out and place it before the court in an 


intelligent manner. 
Plaintiffs were represented by Messrs. Clar- 


ence A. Seward, Benjamin F. Dyer, and Fred. 


P. Fish; and the defendants by Messrs. 
Brandeis of Boston and Witter & Kenyon of 
New York. | | 

Following is а summary of the proceedings, 


Goebel’s affidavit being given in full but the 


remainder necessarily condensed : 

Court convened at11 a. м., Monday, January 
28, but was adjourned for an hour upon request 
of Mr. Frederick P. Fish, that counsel for plain- 


tiff might have an opportunity to look over the 


new matter which was to be introduced by de- : 
` rights, yet have never been able to deliver those 


fendants. 

On reconvening, Mr. Fish said: ‘‘We have gone 
over the affidavits and find that the defence is : 
Anticipation, viz., constant and continuous manu- 


. that point ourselves. 


facture of lamps from about the year 1850 to the 
time when а patent was first granted, such manu- 
facture being known to many persons. We pro- 
pose ourselves to preparetwo affidavits in reply to 


those that the opposite side is to submit.“ 


Mr. Fish was followed by Mr. Benj. F. Dyer, 
who made the opening argument for the plaintiff. 
Mr. Dyer said in introduction : ‘‘ After sustaining 
our patent through protracted litigation extend- 
ing over seven years against а defendant more 
strongly entrenched than those who appear to- 
day and with large capital invested. we come 
here to-day to ask for a preliminary injunction 
against а company which went into business 
during the pendency of that litigation and was 
protected by the strong arm of the defendant, 
and has been enabled to continue in business 
making lamps that infringe our patent without 
the slightest molestation. 

„The first question of importance to be settled 
upon is the question of infringement. We claim 
that in the denial of infringement of the patent 
in the affidavits we have looked over the defend- 
ants’ lampe are admittedly an infringement of our 
patent. Our affidavits show that the defendants’ 
lamps are identical with other lamps that are be- 
ing made elsewhere. А | | 

“Тп the suit against the United States Electric 
Light Company,which was the one we prosecuted 
first, all the questions involved were tried. The 
investigation was thorough. The defendants had 
unlimited means in hand and desi очоп was 
discussed. The investigation included a complete 
history of the art and its publication to the world. 
They claimed prior use of the art, but we claimed 
We had made a complete 
research into the subject ag set forth by the 
Sawyer-Man Company, which testimony filled 
from 700 to 800 pages. MEM 

„What is the character of the testimony we 
have brought here in these affidavits ? 

It is that for upwardsof thirty years а Ger- 
man named He bel has been these 
lamps in quantities ; has exhibited them on the 
street, being placed on & wagon for that purpose, 
and they were seen by many people. It seems to 
us this story cannot be true. 

‘‘ Ag is known, we have allover the country local 
companies which have paid large sums of money 
for exclusive rights, yet these local cempanies 
have not yet enjoyed what they have paid for. . 
We have been paid money and for 


rights which form the basis of these contracts. . 
"T ¢annot but express my conviction that an 

injunction against this company is necessary to 

prevent irreparable injury to our company, and 
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such an injunction will bring about a cessation «court on that point. These people here to-day 


of the manufacture that is now going on." 
The court then adjourned until 2 P. м. 


When the court re-assembled, at 2 o'clock, Mr. 
Dyer continued: ‘‘I omitted to call the atten- 
tion of the court to& rule which is now well 
established for the orderly administration of jus- 
tice in this country. Itis this: Where a patent 
has been sustained after protracted litigation in 
which the court has been asked to grant an in- 
junction on new evidence, the law leaves that for 
final decision. That principle is applicable to a 
case of this kind as where priority of use and 
manufacture is claimed. The Adams prior use 
proved in the former case rested on depositions 
which were not attacked. The facts were ac- 
cepted by the complainants, and the argument 
proceeded. In that instance the circumstances 
surrounding Dr. Adams's work made it probable 
that he would do the very thing he did do. 
That matter was discussed and the court con- 
cluded that it was not an anticipation, but an 
abandoned experiment. . | 
““ One material fact developed in the record in 
that case probably led to that conclusion of the 
court. The publicity given Edison's invention, 
and the publicinterest in what he wasattempting, 
were factors in the matter (the decisions in the 
Adams case). In the fall of 1878, it was stated 
that Edison had subdivided the electric light in 
an incandescent lamp. That was sent over 
the world, causing a great fall in gas stocks. 
Scientists, electricians and experimenters came 
forward and discussed these questions, with the 
result that it was declared impossible to divide 
the electric light. Treatiseson the subject were 
published in scientific journals. That discussion 
continued throughout 1879, and every report was 
received with great interest and was discussed 
in the public press and the scientific press. Every- 
body who had done anything in the business had 
his attention called to the fact that Edison had 
claimed to divide the new light. When he gave 
a description to the world, the preconceived 
opinions on this subject were so strong that the 
scientists criticised his lamp and said it could not 
be done. Until he had accomplished it, they 
would not believe it possible. That fact un- 
doubtedly influenced the courts in every action. 
There are other facts which go to proye that the 
Goebel lamp was not so well known and so famil- 
iar to the public. In view of these statements we 
urge it upon your Honor that this is в case to 
which the argument of prior nse should not be 
applied. ' It should be relegated to the final 
hearing for its trial.” 


ARGUMENT OF MB. WITTER—FOR DEFENDANTS. 

"In view of the statements made to the court 
just before adjournment, I will not repeat them. 
I will simply say that in view of the rush- with 
which we have been brought before this tribunal 
by our adversaries we shall ask for an opportunity 
of submitting a report that the court may have 
it, and we ask for time to prepare the same. 

Before touching upon the subject of the prior 
state of the art, I may say that the question of 


non-infringement by the defendant in view ofthe 
new or present state of the art, must not be for- 


otten. 
ake I will allude to some considerations sub- 
mitted by our adversaries. 

“Тп the first place there has been but one deci- 
sion on this patent. There has been no more 
than one, and that was by the Circuit Court of 
Appeals in the case of Edison and the United 
States Electric Light Company. That court said 
in its decision—the decision of Judge Wallace— 
that the court is agreed with the state of the art 
presented to me. We are agreed that the conclu- 
sions brought against the Sawyer-Man Company 
could not be denied. The same set of facts ob- 
tained when this same company became identified 
with a Pittsburg company. e same might be 
said when in Connecticut a verdict was given 
against the Perkins Lamp Company. In its case 
the Mather Electric Company asked permission 
to go into court; but through some misunder- 
standing their counsel did notappear. Patent 
Counsel Mitchell attended in court to object to 
the argument used. But it will be set right some- 
time. In St. Louis and Chicago there was no ob- 
jection raised against the case. 

„The opposing counsel says that the proposal 
made by us does not appear relevant to the case. 
He knows that something has been discovered 
that will give an entirely new view to this patent 
case.: With some slight feeling of resentment, I 
beg to say that we are not here to deceive the 


are new defendants, represented by new counsel 
to present new evidence which they have dis- 
covered, evidence that will convince the court 
that the injunction ought not to be granted. My 
brother says it is not the custom of the court to 
listen to claims of prior use. When the counsel 
asked if prior use had been set up in the United 
States case, I вау it was not set up. Our position 
in relation to the case is found on page 820 of the 
Report of the Norton Door Check trial. Here 
was & case of final hearing, in which prior use or 
prior patent was set up in the case, yet a verdict 
was given for the complainants. 

If that case had been appealed to the Supreme 
Court of the United States and 1t had declared 
that it found an infringement, we should find no 
decision in the opinion of the court below. In 
the Norton suit another defendant, named Hall, 
came into the case and said: We find new evidence 
which we think ought to convince the court that 
the case was rendered definitely and you ought 
to withhold any such order.’ 

Nov, in the prosecution of our case we present 
many such cases as the foregoing. A little man 
ought to have the same protection as & great com- 
pany. This is the keynote of our defence, some- 
mmg че have got that was not known to the de- 
fendants and so was not used in the previous eases. 
Upon that subject I may say when your Honor 
comes to understand the construction we put 
upon our case I think yon will see that it isa 
construction which even Mr. Edison himself has 
Approved. In the Circuit Court it was declared 
that we want to give Mr. Edison all the breadth 

of construction we can, notwithstanding the 
defendants’ lamp filament is different from Mr. 
Edison's. The contention of Mr. Edison and the 
objection we shall make to it is that the fila- 
ment is entirely different. It is a filament coiled 
upon itself and the patent is limited to that 
-- flament- 


-&nd-not to the present state of the art 


of lamp making. | 

“ This will be evidence enough for our case. 

“Му brother made it easy for the court to 
assume that Goebel, who made thisinvention be- 
fore Edison, told Mr. Crosby all about what 
he had done in this prior use, а statement which 
is not borne out by facts. — 

„When Crosby went to view Mr. Goebel's work, 
he found the latter had made many filaments, 
That was in 1882, and he engaged Goebel to make 
lamp filaments in New York. This filament 
proved to be better, and the lamps too, than what 
were being made by Edison himself, and so he 
continued making them for the American Elec- 
tric Manufacturing Company. D 

It does not appear that the latter company was 
connected at that time with the other two com- 
panies of which we have heard to-day." 

Judge Colt—Is it not extremely improbable that 
the defendants in New York should not have 
known, or did not bring, evidence forward to 
protect themselves ? | 

Mr. Dyer—Suppose ке үү: known it all, it is 
not pertinent tothe case that they did not use the 
information they possessed. It is not pertinent 


thatif they did know anything about the matter 


they should have been under any obligation to 
present it. Suppose they did suffer in conse- 
quence of their own neglect. 

Judge Colt—Of course the Beacon Company 
is not to suffer, but suppose Goebel: had made 
these lamps, does it not seem strange that he 
is found out and yet not brought forward by the 
parties in their defence? ) 

Mr. Witter—I think we can prove to the court 
what the reasons were that Goebel has not been 
brought forward. I now refer to the Adams 
use, and state what was the distinction between 
the Adams and Goebel use. The plaintiffs say 
that Adams may have done something prior to 
1869, though he apparently did nothing until 
1879, when Edison made his invention. They 
state that Adams's use was not an anticipation of 
the Edison patent; thatthe filament was not then 
in discussion, They assert that everything that 
appeared in the state of the art prior to Edison’s 
change of material from platinum to a rod is of 
importance. The difference in size is all impor- 
tant, and the claim is not in degree but in 


quality. | "T 

The problem of electric lighting is as impor- 
tant as many other things. e complainants 
assert that to build à lamp plant would cost from 
$150,000 to $2,000,000 under the present patent, 
while to make Adams’s type 
an outlay of something like $421,000,000.  . 

There was no abandonment by Goebel. 
There were never six months that he did not 
make and show these lamps to somebody. Asto 
the filament, there ean be evidence produced to 


ments in Edison 


of lamp would mean 


prove that it was a filament, being about 
8-1000ths of an inch in diameter, while the Edi- 
son filament was 64-1 Now we can pro- 
duce just the things that Goebel made. 

The distinction between Adams’s and Goebel’s 
work does not appear anywhere in the statement 
made, though it would appear as ії Adams's men 
used the lamps he made, and yet my brother 
stated that Adams's use was parallel to Goebel's 
—was identically the same. When this case is 
Anal г tried, it will be seen where the distinc- 

ion lies, 

I now propose to take up briefly this patent of 

dison’s, and see how some of the things of 
which he complains apply in relation to the use 
of these patente. — The object of this invention 
is to produce light by а high resistance. If Goe- 
bel produced it he is entitled to be credited with 
all the uses that were gotten out of the device, 
whether ав а series or а multiple arc lamp. It 
has seemed at times as if the lamp possessed 
certain qualities, whereas the distinction was in 
the uses to which it could be put. The invention 
consists of а carbon wire arranged so as to afford 
great resistance tothe current, yet at the same 
time give off great resistance. 

‘When your honor refers to the drawing, you 
will see that it states that this is à rod to be used 
for the light. The invention consists in placing 
the same filament in а perfect vacuum to prevent 
oxydization or 5 and in a manner to 
secure perfect contact between the filament and 
the conductors, 

There were then the following points to be 


noted: 
A coiled filame nt. 
A filament of high resistance. 
There must be a nearly perfect vacuum. 
A wire to connect the with the lead- 


ing-in wires. 
making these lamps the globes have been 
made entirely of one piece for one and the more 
eneral type, while another plan was to make it 
in two pieces which were secured together with 
. cement, which proved not to be the best way of 
securing a perfect vacuum; and so making a 
lamp of commercial value. 

We have been challenged by our opponents to 
make а two pieces and so make it a 
practical useful lamp. "We shall show а glass 

lobe Goebel made, glass and nothing else. 
e shall show Топ that the filament was not а. 
carbon filament but a rod. M 

The patent saysthat two leading-in wires have 
always been used, and efforts have been made to 
reduce the resistance of the carbon rod in some 
other way. The inventor says the disadvantage 
of following this plan of making the lamps can- 
not always be followed, He says the leading-in 
wires may be niade so large that they become 

very expensive.. Mr. Dyez says the patent does 
not refer to the conductors leading into the 
lamp, but the conductors of the socket only. 

The use of in the receiver of an incandes- 
cent lamp at the atmospheric pressure serves to 
destroy all air washing er attrition of the passage 
of the gas, which disintegrates the filament. 
The Goebel lamp did not contain any gas, there- 
fore it was not d ee to those objections which 
enter into the Edison patent, qr in any of his 
"works. By reference to thé mony in the 
United States Courts, it will be seen that the fila- 
sexperiments were unsuccessfu] 
and that the bamboo fibre used for filaments 
came later in the development of the art. 

Because Edison accomplished so much, and 
because we do not find in the state of the art 
either the bent horseshoe shape or a spirally 
coiled filament, although in his patent a claim 1s 
made of a coiled filament, we are going to give 
him both, because the claim is for a carbon fila- 


ment, - | 

Goebel used a bamboo fibre and never used 
any one of those articles which appear in the 
specification, every one of which Edison and his 
assistants say were used. 

I would now refer to the testimony of Edison 
and his witnesses on the perticular point under 
dispute. By an examination I have made, Edi- 
son says he produced a carbon of high resistance. 
That 18 synonymous with a filamentary carbon. 
Whenever a filament is defined it is an article. 
made of this or that substance, of sufficient re- 
sistance to produce incandescence and witb re- 
sistance enough so that it may be kept at its 
proper illuminating point by a small current 
from any point. ison claims to have made the 
carbon filament. Now it is not denied that a 
platinum wire as fine as you please had been used 
as the light-giving part of а lamp, but it is said 
when you get to the point of heating a platinum 
wire that it will give a suitable light you have 
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reached the point when it may disappear and go 
out. It is then argued that it was an obvious 
thing to change from a filamentary rod to a car- 
bon, which is the real invention of Edison. This 
may have been an obviously desirable change, 
but the change of material is not so obvious. 
Goebel used filamentary carbon in his lamps 
but of different shapes. This man does not speak 
much English. He never reads the newspapers, 
and when in various papers and magazines in 1879 
so much was being written about Edison and his 
inventions, Goebel had no idea what was being 
talked about. Не is a foreigner who has always 
lived in his own little circle in New Torx. 

what Edison was doing he knew nothing 
until he connected himself with the American 
Electric Light Company, though he made his 
carbons at home and was neveremployed in their 
factory. This man was in business as an optician 
and watchmaker. He never seemsto have inter- 

himself with people outside his own rela- 
tions and neighbors. In his affidavit, which I 
will now read, he states : 

“I game to the United States in 1848 and 
settled in New York. My business in Germany 
was that of a watchmaker. I learned my trade at 
Springer in Germany. I formerly assisted Pro- 
fessor Moenighausen in making experiments in 
physics, among them being the making of light 
from electricity. I also made many instru- 
ments for use by teachers. We made experiments 
in electriclamps. Besides understanding howto 
make an electric arc, I believed а practica] and 
useful light could be made by a carbon in a small 
globe. e perfectly understood the use of the 
common exhaust gir pump, the use of the blow- 
pipe, the manner of producing а vacuum by the 
use of mercury. We were frequently engaged in 
this kind of work... While I was still at Springer, 
before I eame to the United States, in 1848, we 
used authracite coal for producing a light. The 
capacity for producing light by carbon is accom- 
plished by being placed in a vacuum. We thus 
learned that this material was a suitable conduc- 
tor. I also learned how to burn carbons by 
burping the wood inside the ferule of a broken 
walking-stick. This suggested to my mind how 
wood could be ċarbonized. I found that carbon 
ized wood таға good conductor. 
а magnetio machine for generating current. I 
used carbon for producing electric ares. I fourd 
that incandescence could be produced by passing 
а current through а carbon after being placed in 
a vacuum. Professor Moenighausen had told me 
ihat these carbons when placed in & chamber 
from which the oxygen had been removed would 
burn steadily. Atthis time I became familiar 
with the fact that the co-efficients of platinum 
and glass were the same. 

“I studied chemistry off and on for ten or 
twelve years. My father was a manufacturer of 
chocolate. I became familiar with persons mov- 
ing in the higher ranks of sonet I left Ger- 
many in 1848 and reached New York in 1849. 
First I lived at 391 Monroe street, then at 271 same 
street, next at 5001 Grand street, then at 468 
Grand street. My name is Heinrich Goebel. 
Immediately on-my & | 
my business. I have had andstill have a thorough 
knowledge ofthe art of watebmaking. I always 
had an inventive turn of mind and have always 
been busy trying to make inventions and im- 
provements. As soon as J got over here I began 
to work at my electrical devices. I exhibited an 
arc lamp on the roof of my house and soon had a 
fire engine around to put out the supposed fire. 
Soon after this I turned my attention to glow 
lamps, or incandescent lamps as they are ‘now 
called. What I have done in that line I have 
always tried to carry out the idea of Professor 
Scone nanren, and used such material as I had 
in hand. The first incandescent lamp I made in 
the early fifties had its filament in the form of a 
fiddle bow or a meat-saw bow. These lamps are 
shown in the sketches herewith given. The 
matallic wires were directly fused into the glass, 
no cement being. in the lamps at all. 

“The first lamps I made of this kind were made 
from cologne bottlesand afterwards I made them 


from tube glass. I was hving at the time in 
о street, New York. I left that street in 


„The next form of lamp І made was the hair- 
pin lamp, from the shape of the carbon, the lead- 
ing-in wires being sometimes made of iron, plati- 
num, or copper. Sometimes I made them of 
other me late as 1890 lamps with plati- 
num leading-in wires were made. In the accom- 
5 the support (B) was first made of 
glass. This lamp I made as follows: The top (F) 
was first made and cut off. At A A the incan- 
descent conductor having been heated it was 


made 


arrival in New York I began 


placed in the tube (F). "The glass cup or tube 


(D) was thin, the air being exhausted by а blow- 
pipe. While worhing on this lamp I lived in 
Munroe Street, where I made many similar ones, 

“Т made from time to time many more of the 
fiddle-bow type. After gas was laid through 
Monroe street some of the employees of the gas 
company would sometimes come in to see my 
lamps burning. These men became во suspiciors 
that I was stealing their company's gas that they 
insisted on going down into my cellar to investi- 
gate. I would not show them my battery and its 
connection with the lamps. 

„When І went out of business in 1890 my pos- 
sessions got scattered and with them about 
my lamps, some of which I now know are in ex- 
istencesomewhere. І sometimes made the plati- 
num wires into curious shapes. I then moved 
into Grand street. No six months ever elapsed 
during which I did not make and exhibit some of 
my electrical devices. In 1881 I was sent for by 
some one connected with the American Electric 
Light Company and made them carbons for a 
long time. All the incandescent lamps I made 
were fitted with carbons which I made from 
vegetable material. 1 he carbons bad a diameter 
of about 1-100th of an inch, and whenever I in- 
creased the resistance I found I had not а suffi- 
cient number of cells of battery to supply cur- 
rent for them. 

“Тһе reason why these lamps never came into 
commercial use at that time was really because 


there was not, at that time, an adequate source - 


of electricity, the battery being unreliable. then 
as now. Theconductors I made were carbonized 
in crucibles and I used flax, bJack cane, tampico, 
a species of grass, and other materials. I builta 
furnace wherein my carbons could be properly 
carbonized. I even tried to use the lead from 
lead pencils, but fcund it was too eartLy. In 
those early days I used to attach the ends of the 
wires to the filament pre per, twisting them to- 
gether. For sealing up the aperture that led 
into the lamp proper I ured stove polish. and 
found it to answer very well. My electrical cur- 
rent was produced by battery, and when in Mon- 
roe s‘reet I had a battery of 80 cells; it required 
so many to illuminate a single meat-saw lamp. 
From 1860 to 1880 I showed tbese lamps to my 
customers and friends. I gave away many of 
these lamps at different times. When I lived in 
Grand street in 1890, I had about twelve lamps. 
The lamps I exhibited in Monroe street attract- 
ed a large share of attention. I could make 
them very incandescent at times. When I found 


that a thick carbon was not so efficient as a thin 


one, I began to make the latter thin and with 
very gratifying results. About this time I built 
a large telescope and exhibited in Union Square 
and elsewhere. This was while I was living in 
Monroe strect. When I got it where I wanted 
it to be, I made & small charge for lookin 

through it. I bad the telescope in а wagon an 

around the vehicle I hurg а nnmber of these 
lamps, current for which was supplied frcm a 
battery placed under the driver's seat, I come- 
times took my son with me to assist me. One 


ue of my lamp was to illuminate the face of а 


large case clock which stood in my own bedroom. 
I attached the wires to the mechanism of the 
clock, the circuit being made through the Jamp. 
When the hours struck the current was turned on 
сеа thus illuminating the face of the 
clock for afew moments. This was in practical 
operationfor years. After removing from Grand 
street I fitted up anotherclock with & similar de- 
vice. There was no time from 1861 to 1880 when 
I had not some lamps in hand to show my friends. 
I made no secret of their construction or any 
part of them. Prior to 1879 I made and used over 
one hundred lamps. I removed from Grand 
Street in 1879. I made lamps of various sizes 
and gave them away to n: friends. I never 
heard of a dynamo machine for lighting until I 
worked for the American Electric Light Com- 
panyin 1882. I never heard of Edison until 1881 
or 1882. I had to buy all the materials for my 
battery and lamps, which made it expensive for 
me. did not hear or know that anybody had 
made or used an incandescent lamp. About that 
time I first heard of adynamo machine for light- 


purposes. 

“ I had never read in the newspapers for I can- 
notread. Until my engagement with the Ameri- 
can Electric Light Company, I knew very little 
of what was doing. I never saw Edison; in fact, 
never knew his name. About the year I came to 
this country I made a vacuum pump which I 
have used from time to time. It was with some 
considerable difficulty I got this mercurial pump 
applicable for my lamps. When I heard of the 
Geisler pump I made one and was successful in 


exhausting my lamps; I then made a larger sized 
one. This was іп June, 1882. І afterwards met 
Mr. Crosby; he was much interested in my lamps. 
I gave him some of them to try. He wanted me 
to go into the employ of his company. He al- 
lowed my son Adolph to work for them. He 
pressed me to make their carbons and I did so 
in my own workshop. For more thaw € year I 
made lamps of various kinds. The company fur- 
nished me with men to do the work while I at- 
tended to my own business. I recognize the 
Goebel lamps numbers 1, 2 and 8. They were 
made by me in Munroe street, I laid tbe gas 
into my house in that street, and immediately 
after I titted up an apparatus for using my blow- 
pipe. Iused a double blow-pipe. I tried to work 
cologne bottles but it did not do, the glass was 
very brittle. 

Prior to 1807 I invented a hammer and at- 
tachment. This was attached by the Singer Com- 
pany without апу profit to myself." 

. Crosby’s affidavit was then read, in which 
he detailed the manner of making the acqu&in- 
tance of Henry Goebel. He first heard of the 
latter in 1880 and found him in his workshop in 
Grand street. Goebel told him that such lamps 
ав he was then making he had made for years 
past. He gave Crosby some of his cai bens to 


‘take away with him, and subsequently his ccm- 


pany employed him to make carbons. His car- 
ns were of very high resistance. Goebel's 
lampe proved to be ve1 y superior to the American 
Company’s lampe. т. Crosby asserted that 
Goebel’s knowledge of and femiliarity with in- 
candeccent lamps: greatly кт prised him. Аға 
former assistant of Mr. Ediron's at Menlo Park, 
Mr. Crosby claimed to know а соё deal abcut 
guch lamps. : 
Mr. Witter then read the sfüdavits of Jobn C. 
Goebel, son of He Goebel, which strong!y 
Pur posted in minute detail the state menfs. mece 
by Henry Gogbel. | E E 

Affidavits were айко read of Небу Gcebel, Jr., 
another ғор of the inventor, H. Schenalenberg. 
John J. Benson, W. Newman, George .Lirden, 
W. Heghter, Thos. Brader, &cphia Stearns, 
daughter ої Неру Goebel, Nicholas, Finck, 
Jacob Fey, Julius Zoller, James F. Cererty, 
James Benson, J. Harrigan, Celeste, West, W.W. 
Ny kart, Elias Brush, Н. McArthur, Н. Van- 
rance and D. L. Fors. There varicus depcnents 
testified that they had each and severally known 
Henry Goebel for many years, had seen him at 
work on his lamps, had seen them dis played cn 
the wagon whereon his telescope was erected, 
had seen the lamps illuminating his clcck, alto 
show cases and work table in shop. Goebel, ac- 
cording to their statements, had kept workirg on 
from his first ccming tothis country to a few 
years ago, and they never knew him when he was 
not experimenting with there lamps. 

A long affidavit, which included sketches of the 
lamps shown in court, together with a technical 
description of incandescent lamps, was read. 

The testimony of Mr. Franklin L. Pope was 
then read. This evoked a discussion on the re- 
spective thickneeses and nature of various Jamp 
filaments and the methcds of their preparation 
and application. 

Mr. Henry 8. Kaliske, manager of the Beacon 
Vacuum Pump and Electrical Ccmpany, also 
testified by affidavit. 

Professor Elihu Thomeon deposed that be read 
of Henry Goebel being Ay de to make carbons 
for the American Electric Company. He.did not 
think there was much in the story of Goebel’s in- 
ventions. In 1881 he visited Goebel’s workshop 
and saw what was being done, but he (Thomson) 
could not be induced to believe in the commer- 
cial value of Goebel’s inventions.. Р 

The affidavit of John E. Randall, lamp ex- 
aminer for the General Electric Company, also of 
Mr. J. W. Howell, endorsed Prof. Thomson's 
opinion ав to the value of Goebel's lamps. i 

Professor Charles R. Cross by affidavit de- 
posed to the character of Goebel's lamps, point- 
ing out their prominent features and enumera- 
ling the usefulness and value of such ап early 
invention. 3 

After the reading of the affidavit of Mr. L. E. 
Curtis, the court then adjourned until 10 A. M. 
Wednesday, with the understanding that the case 
should be closed that day. 


The case was renewed at 10 А. м. Wednesday. 

Mr. Kenyon, in behalf of the Beacon Vacuum 
Pump and Electrica] Company, proceeded to 
consider an affidavit sworn to by Mr. Edison 
himself, in which that gentleman went over the 
history of the efforts that had been put forth in 
the accomplishment of producing an incandescent 
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lamp; also describing the state of the art as it 


was in 1879, when Mr. Edison suoceeded in mak- 
ing а filament that proved to bea commercial 
success by reason of the fact that 1t was of 
a high resistance and did not disintegrate. Mr. 
Kenyon could not concede that twenty-five 
witnesses could be mistaken in their opinion 88% 
what they had all seen and were familiar with. 


It might be urged that the story embodied was 
an improbable one, but that was not so. 


The ‘first argument against the improbability of 
the story was that it had not been brought up 1n 
any previous case. Мт, Curtis, an eminent 
lawyer, had asserted that he knew Goebel in 1882. 
His talk with that individual impressed him with 
the belief that Goebel was honest and truthful, 
and was confident of his invention, but Mr. 
Curtis drew the inference that Goebel's work 
had been abandoned after 1850. That wasa wrong 
inference and Mr. Curtis had stated just how the 
misunderstanding arose and his explanation was 
& very plausible one. It was entirely owing to 
Goebel's imperfect knowledge of English, which 
fact also explained why Goebel had never heard 
of Edison апд his patent until about two years 
after it was granted. 


Coming to Prof. Thomson's affidavit it was 
shown that по criticism whatever was made by 
the deponent of the methods adopted by Goebel 
whether in the matter of a vacuum, the filament 
or the leading-in wires, Prof. Thomson would 
appear to have been interested in the lamps and 
the ingenuity displayed. Mr. Pope and Profes- 
sor Charles.R. Cross in their evidences, showed 
that they examined Goebel’s lamps carefully and 
formed favorable opinions about them for the 


merits they appeared to possess. 


Mr. Brandeis, on the same side, then called 
the court's attention to a point that had not been 
discussed, and that was the defendant was а com- 
pany in good financial standing, doing a good 
business, not cutting down ‘prices, in a position 
to bear the expenses it incurred. Capital had 
been invested, a large plant equipped, many 

"hands employed, and were an injunction to be 
issued the company would be wronged, unless it 

could have a full hearing of its case, and that was 
just what they asked for and nothing more. 


ARGUMENT OF MR. SEWARD. 


Mr. Clarence Seward then addressed the court 
in behalf of the plaintiff company. 
to the litigation that had continued for seven 
years which had proyed very expensive to his 
clients. It was a contract with the Government, 
this patent, and all that was sought was to secure 


a fulfilment of the contract. 


the case under discussion no attempt had 
been made to deny infringement, and therefore 
they were entitled to what they asked for. 
Nothing had been brought forward to disprove 
Edison's right to his patent. It could be proved 
that even in 1845 a man named King had accom- 
plished all that Goebel now claimed to have ac- 
complished, so what was the value of the latter’s 
work? The entire case as presented was simply 
the Sawyer-Man Company's case over again. 
But not only had King done so much in 1845 and 
given it to the world, other men in different 
countries also did much in the same direction. 
Even Sawyer and Man had laid claim to having 
invented an efficient incandescent lamp years 
before Edison made his discovery. 
The evidence about the Goebel] lamp was any- 
thing but convincing, and it was impossible to 
admit that such a device could ever have been 


made a commercial success. 


Continuing after recess, Mr. Seward argued 
that no actual service had been performed by 
Goebel's lamps; they were only glow lam! в. 
There was no evidence that they were uniform, 
no proof that they were 16 c. p. or any other c. 
p. The vacuum was not proved, and there was 
no evidence as to what Goebel’s carbon was in 
any certain lamp. They could not be called fil- 
amentary; there were no filaments to show the 


ourt. К. 
Mr. Witter showed some impatience here, and 
inte тарка Mr. Seward to exhibit the three 
Goebel lamps which still retain their filaments; 
although broken, enough remained to show that 
they were not only filamentary carbons, but had 


Been] pronounced by good authority of high re- 


sistance. 

Mr. Seward contended that Goebel’s carbons 
must dave been much larger thirty years ago, 
and that they had grown smaller with age, that 
there was no evidence that these carbons were 


He alluded : 


of over 25 to 30 ohms resistance, while Edison’s 
lamps, to be practicable, had & resistance of 100 
ohms and upwards. 


Mr. Seward was followed by Mr. Frederick P. 
Fish, who spoke for about an hour, closing the 
plaintiffs case. Mr. Fish's argument was large- 
ly citations from the authorities. 


—— 


No Restraining Order Granted. 

At the close of Mr. Fish's remarks, Judge 
Colt, at the request of counsel for the defence, 
granted one week for the filing of briefs, and the 
printed affidavits in the case, leaving it open for 
both sides to hand in meantime, such additional 
affidavits, etc., as they may desire. 


'The result of this case was awaited with much 
interest by the trade throughout the country. 
The result is anything but satisfactory to the 
General Electric Company. Mr. Fish remarking 
at the close of the trial that he did not see how 


be could make any further move just now in 


other cases. 


Among those present at the hearing were 
Messrs. Rothamel, of the Columbia Lamp Com- . 
pany; Barton, of Barton & Brown, Chicago ; 
Wheelwright, counsel for the Germania Com- 


pany; Curtis and Terry of the Westinghouse in- 


terest; Prof. Elihu Thomson ; Paul G. Friedler, 
of the Boston Bráid Company. | 


All the New York electrical journals were rep- 
resented, the; Electrical World by Messrs. N.W. 
Perry and — Walters, Exzcrnicrry by W. S. 
Key апа B. E. Greene, and the Electrical Engi- 
neer by Mr. Geo. M. Phelps and Mr. A. Q/ Shaw. 
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A MAMMOTH ELECTRIC CRANE. (Sze Моншув Farr News, Pace 26.) 


26 
World's Fair News. 


That the head of the Department of Machinery 
has made ample provision for unloading and 
handling the heavy machinery which will be on 
exhibition in Machinery Hall may be seen by the 
illustration of the electric crane shown in the 
Frontispiece. The crane is capable of lifting and 
transferring a weight of 40,000 pounds. The span 
between the two tracks is seventy-five feet, the 
tracks are mounted twenty-five feet above the 
floor and run the entire length of Machinery 
Hall and its annex, a distance of some 400 feet. 
Two of these cranes are now in operation hand- 
ling the exhibits as they arrive at the building. 
The electric crane was designed and built by the 
Morgan Engineering Company of Alliance, Ohio. 

Fig. 1 shows a portion of the interior of the 
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Electric Meters. 


BY JOHN F. GILCHRIST." 

With the first appearance of electricity upon 
the markets of the world as a commercial com- 
modity came the demand for an electricity 
meter. Business men were interested and en- 
thusiastic over this new force which was attract- 
ing the attention of so many of their scientific 
brethren. They were anxious to see it developed 
and to assist in procuring the benefits which 
would result to the world, but when the time 
came to offer it to them as an article of com- 
merce, something to assist them in their business 
and for which they must pay, they were none the 
less exacting. If electricity was on the market 
to be bought and sold ав merchandise, there 
must be some way devised to measure it, or plac- 
ing ıt in some tangible form so that it could be 


— 
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Electricity Building, and also the work that has 
been done by the Bell Telephone Company. This 
ів the first booth that has been erected by ary of 
the intending exhibitors. A portion of the space 
on the right is to be occupied by the Western 
Electric Company. 

The report of the Committee on Ways and 
Means shows that out of the total of $3,500,000 
revenue to be obtained from concessions granted 
the Intramural Railroad will yield $400,000. 
Theelectric launch privileges will return $75,000. 
It is thought by members of the committee that 
these estimates are very low, as the companies to 
whom concessions have been granted are obliged 
under their contract to pay & certain per cent. of 
their gross receipts to the Exposition treasury. 

Proposals are advertised for by Director Burn- 
ham to furnish the electric light fixtures in the 
Administration Building. As these fixtures are 
to be of the very highest grade, there is ex- 
pected to be considerable competition between 
the different companies who mauufacture them. 


The St. Louis Meeting. 


Mr. James Cox, secretary of the St. Louis 
Autumnal Festivities Association, extends an 
invitation to: newspaper men offering them the 
free use of the office of the Association during 
the Convention next month. 


transferred from one to another for a price, so 
that buyers would know whether they were get- 
ting the full worth of their money or not. Here 
was a hard nut for the electrical men to crack— 
Jut crack it they must, for all the plans for doing 
business without & means of exact measurement 
were showing defects and proving unsatisfactoi y 
both to producer апа consumer. А meter must 
be devised. 

Naturally, in their labors in this direction their 
first thoughts were something like this: In what 
ways does this current make its force known 
which are subject to control and observation? 
By what facts can an idea of its force be esti- 
mated? It creates heat in conductors, it excites 
magnets, it decomposes water, and by combined 
chemical and mechanical application of this last 
law it will deposit metal from one plate or electrode 
to another. This last named action of the current, 
known as electrolysis, was the one with which it 
was most easy to experiment, and it was soon 
found that the quantity of metal deposited by a 
given current ina given time was constant, and 
that the amount of current was accurately meas- 
ured by the weight of metal deposited. Here 
then was something to work on, and from which 
has come the electrolitic meter, a meter for con- 
tinuous current of constant potential in which 


* Paper read before the Chicago Electric Club. 
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the amount of current passed is determined by 
the weight of metal deposited on small plates 
submerged in a metal solution by the electrolitic 
action of the current. 

When the first experiments were made with 
the chemical meter the entire current to be used 
was conducted through the measuring bottles, 
but this was soon found to be not only impracti- 
cable but unnecessary, and a high resistance 
circuit of which the measuring bottle formed а 
part was connected in shunt with the main line во 
that only a small percentage of the current meas- 
ured was conducted through the bottles. 

Numerous experimente have proved that abso- 
lutely accurate measurements can be obtained 
even in eases of very small amounts ot current 
by passing а 1-1000 of the entire current through 
the measuring bottles, &nd from that up to 
1-14000 in the case of heavy currents. 

In theory this might be carried out to infinity, 
and even in practice toa much smaller amount, 
if the most favorable conditaons of operation 
could always be relied upon, but under ordinary 
conditions it is unsafe, for the obvious reason 
that any slight increase of resistance which may 
occur in the bottle shunt creates an error which 
is greatly magnified in the main circuit. This 
change referred to was made before the meter 
was put into practice, and no radical changes 
have been made since. With the exception of 
small details of construction intended to facili- 
tate operation, the meter is the same to-day as 
when first brought out. All the patents on this 
meter are owned and controlled by the Edison 
Company, and its use is confined almost entirely 
to plants installed by this company; for this 
reason I will refer to it hereafter as the Edison 


meter. 
The first Edison meters constructed were made 


of tin, shallow rectangular boxes designed to be 
fastened upon the wall. These boxes were pro- 
vided. with hinged doors, full size of one side of 
meter. The meter was divided by a shelf into 
two equal compartments. In the lower space 
‘were placed the heavy conductors extending 
from one side to the other of the space. The 
ends of these conductors were set in binding 
posts made to admit and secure the main circuit 
wires. Tothese binding posts the small wires 
of the shunt circuit were fastened. This smaller 
circuit included a resistance coil and the measur- 
ing bottles, the latter being connected in cir- 
cuit by flexibles provided with binding posts at 
the loose end to be fastened to the rods of the 
electrodes in the bottles. 

Operation proved that improvements could be 
made. The metal case, which demanded great 
care in insulation and which also proved too 
flimsy to stand the work, was discarded and a 
substantial wooden case somewhat larger took its 
place. The flexible connections for receiving the 
measuring bottles required too much time to ad- 
just, and also had the bad habit of getting their 
heads together and short-circuiting the bottle, 
or worse yet, getting mixed with the opposite pole 
and putting out customers’ lights, so that in these 
new meters metal clips or strips of spring copper 
were substituted, fastened to the back of the 
meter ard projecting forward in a way which ad- 
mitted of being sprung up and down, but rigid 
as regarded lateral motion, and were placed just 
far enough apart so that the ends of the bottle 
electrodes could be placed beneath them and thus 
close the circuit when the bottle itself stood 
upon the meter shelf. 

The three-wire type of this meter is shown in 
this figure, being simply two two-wire meters 
placed in the same case, the two left hand bottles 
measuring the current of the upper outside wire 
and the two right hand measuring the lower 
one, the two bottles on one side being wired in 
multiple with each other, and the circuit thus 
formed in multiple with the main conductors. 
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Thus you see the two bottles should read the 
same, one acting as a check upon the other. The 
resistants used in these meters аге small coils of 
copper wire varying in resistance according to 
the size of the meters, or rather the size of the 
main conductors, so that the ratio of resistance 
of the bottle circuit to the resistance of the main 
circuit is the same in all sizes of meters, namely, 
ав 1: 974. The measuring bottles, as you will see 
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by illustration, as well as sample, resemble а 
patent fruit jar in appearance, having a glass 
cover provided with two small holes for the rods 
of electrodes and held in place by metal screw 
rings, while a rubber gasket and small corks fit- 
ting over the rods into the holes in the cover 
prevent the fluid from spilling or evaporating. 
Each bottle is equipped with a pair of plates or 
zincs, small rectangular pieces stamped out of 
1" metal and having & copper rod screwed into 
one end for the purpose of making contact. 
These plates are provided with small holes 
through which pass the rubber bolts which fasten 
the pair together, while small rubber fittings pre- 
vent their coming into actual contact with each 
other. The bottles are filled so that the zinc 
portion of the plates are entirely submerged with 
a light solution of zinc sulphate. These bottles 
and plates vary in size according to the amount 
of current they are designed to measure. The 
smallest ones are constructed to measure & three 
ampere current, holding a quarter of a pint of 
fluid and their plates having an electrolytic sur- 
face about $ square inch. From this they increase 
in pressure by geometrical progression, the 
largest bottles holding over a quart of fluid and 
weighing when prepared five pounds. 

This is the meter which is most largely used by 
the Edisou station to-day, and is very satisfac- 
tory with the single exception of being quite ex- 
pensive to operate. The last meter brought out 
by the Edison people, known as the Standard 
Meter." has still further lessened the labor of 
operation, and would be more generally used 
were it not for the fact that it is constructed to 
use a heavier solution, so that it is not wise to use 
it with the old meter when all are operated from 
the same room, ав а chance for error is created 
by getting the solutions mixed. In this meter 
the bottles are placed in thelower part of the 
meter, which is ап improvement over the old 
style for several reasons: the fluid from the 
broken bottle cannot drip into the zigzag of the 
main conductor and thus eat it out by the action 
of the current; there is less danger of the meter 
тап making an aceidental short circuit on the 
main wires if he is not obliged to reach up over 
them in changing bottles, and as meters are 


generally placed above a man's head they are 
easier to reach. Butthe change which most facili- 
tates operation is the use of one size of bottles 
in all meters. Thisis accomplished by varying 
the ratio of resistance between the main circuit 
and the bottle shunt in the meters of different 
capacity. 

Whereas in the smallest meter the ratio is that 
of 1228 : 1 and a deposit of 1 milligram on the 
plates means that one ampere hour of current has 
passed on the main wires, in the largest meters 
the ratio is that of 9784 : 1, andone milligram on 
the plates means that eight ampere hours of cur- 
rent have passed in main circuit, this of course 
requiring a different constant for each size of 
meter when figuring out bills. 

In this meter the bottles are about the size and 
shape of a whiskey glass, and have a large cork 
instead of a glass cover and rings of the old 
style bottle, by which much labor is saved. 

The plates also are something of a departure in 
size and shape. When this meter was brought 
out the confidence in the chemical meter had be- 
come so great, and the system of bottles in multi- 
ple used in checking showed so little variation 
from absolute accuracy tkat the second bottle in 
the smaller size of meter was deemed unneces- 
sary and was discarded. 

Aside from these changes the meter isthe same 
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as before, being made in about the same sizesand 
of the same material. In the Edison meter 


everything depends upon operation, and in order 


to operate well the first and greatest requirement 
is one which has not up to the present time been 
fully appreciated, namely, a spacious and com- 
modious meter room, well provided with neces- 
sary apparatus and furniture, good light and all 
the red tape and system in the matter of hand- 
ling that can be used. 

For the sake of getting an idea of the neces- 
sary work and care let us follow a set of meter 
bottles through the mill. The zinc plates are 
first ground in order to clean and brighten the 
surface. For this a sand paper is used, run by & 
motor, then the tops and joints between the 
plates and rods are carefully painted with asphalt 
varnish to protect the paint from the action of 
the mercury. After grinding and painting the 
plates are amalgamated, then brushed off care- 
fully with a stiff nail-brush, or better yet, a re- 
volving brush, and placed in racks to dry over 
night. 

When the mercury is thoroughly dry the plate 
is found to be covered with crystals of mercury. 
These must be removed before weighing. This 
is done by polishing them on a scratch wheel or 
steel buff, which removes the crystals and leaves 
a clean smooth surface. The plates are then 
wiped off with aclean crash towel to remove dust 


and particles of mercury, and are turned over to 
the scale man to be weighed. 

The scales used for weighing plates are the 
finest assayer’s balances, laboratory style, and will 
weigh to 1-10th of a milligram. Here the plates 
are weighed, each one having attached a tag bear- 
ing the name of the consumer, the weight of the 
plate and a letter designating the position of the 
bottle in the meeting; only one plate in each 
bottle is weighed. The plates are then made up, 
that is, fastened together by rubber bolts, placed 
in the bottles which are filled with fluid and the 
covers adjusted, no small part of the work; the 
bottles sorted into sets, and placed in carrying 
cases, ready to be carried out to the meters. In 
putting the bottles into the meters the only care 
necessary is to see that good contact is made be- 
tween rod and clip, and that the bottle is so placed 
that the weighed plate in each bottle shall come 
under the positive pole, and thus become the los- 
ing plate. Thisis really immaterial, as the theory 
that one plate gains the exact amount that the 
other loses is well borne out in practice; but it is 
well to have some system, and in occasional cases 
where the deposit is not firm, having been depos- 
ited very rapidly, it is better to have the positive 
plate, as nothing but current will loosen the firm 
new zine of the losing plate, while the crystals 
of the gaining plate may be removed by abrasion 
due to careless handling. The new bottles hav- 
ing been putin place, and the meter resealed, 
the old bottles taken from meter go into the case, 
are returned to the meter room, knocked down, 
that is, plates removed from bottles and taken 
apart, and are put into racks todry. When dry, 
plates are again weighed, the weight being en- 
tered upon customer’s record directly beneath 
the weight of same plate when it left the meter 
room the previous month; then, having accom- 
plished their mission, they are sent to the grinding 
room to go through the same form for some other 
meter the following month. Meter plates in ordi- 
nary use will last from six to eight months, 
when they become thin and small and go to the 
scrap pile. 

Between the losses of plate from multiple bottles 
an average istaken and from this the bill is easily 
figured, using for convenience a previously fig- 
ured constant. The action which takes place be- 
tween plates when current is passed through 
bottle, and upon which the entire system is 
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based, isthe sameas thatemployed in electroplat- 
ing. As we say in explaining to customers, it is 
& chemical action which amounts practically to 
deposit of metal from one plate to the next. The 
exact action is this: a molecule of zinc sulphate 
solution is decomposed at the negative electrode; 
the zinc in the molecule immediately adheres to 
the zinc plate, while the other elements seize 
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upon the zinc of the molecule behind and toward 
the other plate and form а new molecule; this 
action keeps up throughout the distance from 
one plate to the other until the freed element of 
thelost molecule seizes upon an atom of zine from 
the positive plate, and the chain is complete. 

This action is very slow &nd of course entirely 
invisible, but extremely sure. Occasional cases 
will occur when, on account of overloading, the 
deposit will not be good, but they are safe and 
are taken care of by the use of the second bottle. 
This is the whole of the Edison Meter System. 

The meter stands upon its own merits; it 
is more largely used to-day than any other 
meter; its accuracy is unquestioned, and the fact 
that it is somewhat cumbrous is the only fault 
that can be found in it by any one who will take 
the trouble to familiarize himself with it, and 
this to the practical man resolves itself immedi- 
ately into a question of dollars and cents, and 
when results are taken into consideration it is 
avery cheap meter to operate. It has great ad- 
vantage over other meters in the matter of first 
cost, and it will stand wear and tear and rough 
usage very well, while damp cellars and an occa- 
sional shower bath do not affect its accuracy. 
There is nothing about itto get out of order, 
and repairs amount to nothing, while the double 
check system and the matter of starting fresh 
each month act as detectives to immediately locate 
any error or defection in reading. 

This is only а brief outline of the construc- 
tion and working of this &dmirable meter, but 
I hope it will open the way for thoughts and 
questions in answer, to which you will find 
more entertainment and instruction than in the 
paper itself. 


Must Sell Lamps. 


Chicago Edison Company Strikes a Snag. 


CHIOAdO, January 28.— The Chicago Edison 
Company as а lessee of the Trust has taken it upon 
its shoulders to stop all sales of lamps in Cook 
County, which it claims as its territory. In the 
injunction suit against the Sunbeam Lamp Com- 
pany, which has been postponed till February 20, 
а new feature has developed. The National Elec- 
trical Construction Company interjected a plea 
to become a party in the suit, as it was previously 
to the granting of the injunction а customer of 
the Sunbeam Company, and under the present 
decision it claims that it has been unable to buy 
any lamps for its circuits. 

The trial has consumed the greater portion of 
Judge Grosscup's time for the last week. After 
Attorneys F. W. Parker forthe National Electric 
Construction Company and W. G. Beale for the 
General Electric Company had made their argu- 
ments before the court, and considerable quib- 
bling on minor points, the Judge ruled that the 
Chicago Edison Company as agent of the General 
Electric Company would be obliged to furnish 
the National Electric Construction Company all 
the lamps necessary to supply its customers, and 
at a price not to exceed forty-two cents per lamp. 
The complainants in the case claim that the deci- 
sion is all they asked for, and the verdict is a 
decided victory for the users of incandescent 
lamps. — 

Manager Tebbets of the Chicago office of the 
Westinghouse Electric and Manufacturing Com- 
pany bad the pleasure of exhibiting a number of 
the new lamps to the many customers who called 
during last week to inquire into the truth of the 
General Electric Company's statements regard- 
ing the incandescent lamp situation. Those who 
called at the Western office of the Westinghouse 
Company saw ample proof that the new incan- 
descent lamp was a reality. 

The Chicago office expects to receive a con- 


signment of 10,000 lamps the latter part of next 
week. 
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Discussion of the Paper on Micanite Read 
Before the American Institute of Electrical 
Engineers. 


Mr. Hammer—We have seen what seems to be 
a most important advance in the art of armature 
insulation, which, while it may be new to 
many, has, I understand, been thoroughly tested, 
endorsed and adopted by the largest electrical 
company in this country. 

Mr. Thompson very truthfully remarks ‘‘ that 
change of volume has caused nine-tenths of the 
armature breakdowns.” This change of volume 
€ been mainly due to mechanical strains and 

eat. 

Moisture by lowering the insulation between 
adjacent coils, framework and coils, commutator 
and shaft, etc., causes grounds and short-circuits 
followed by overload, charring and burning of in- 
sulation and disastrous results; besides this, the 
swelling of substances used upon the armature 
which absorb moisture create serious mechanical 
difficulties, such as bursting of wire bands, 
chafing against field magnets, putting armature 
out of balance, ete. 

Increasing the speed involves increase of me- 
chanical difficulties due to centrifugal force, 
which strains connections at commutator bars, 
lugs and radial bars, endangers the insulation of 
overlapping coils at ends of the armature, and 
strains the bands. 

From the foregoing it is self-evident that it is 
of paramount importance in armature construc- 
tion that materials be employed possessing 
strength, rigidity, excellent qualities to resist 
heat and moisture, and to the highest degree in- 
sulators ot electricity. These qualities, experi- 
ence has shown us mica possesses perhaps to & 
greater йеытее than any substance known, апа 
apparently the inventors of the process which has 
resulted in the remarkable samples we see here 
to-night have by using ''scrap mica” silenced 
the objections to its extensive use on account of 
its price, and by the methods of manufacture, 
enabling them to form this refractory material 
into almostany shape, have very greatly enlarged 
mica’s sphere of usefulness and conferred a great 
benefit upon the electrical profession and the 
world atlarge. It would be interesting to know 
the specific inductive capacity and specific resist- 
ance of the micanite or combination of mica and 
shellac. 

Fleming Jenkins gives the specific inductive 
capacity of mica as compared with air as 5, while 
that of gum lac or shellac is as low as 1.95. 

Gordon and Silow give shellac a value as com- 
pared with air of 2.74. Mica not given. 

Culley gives shellac fourth place in the list of 
materials of highest resistance and lowest con- 
ductivity. rating dry air first, ebonite second and 
paraffin third. 

Munroe and Jamieson give the same rating ex 
cepting in case of certain kinds of glass, which 
they rank as second. 

Ayrton and Perry give the approximate speci- 
fic resistance of shellac after several minutes’ 
electrification as over 100 times that of mica. 

Extension of alternate current practice, and 
use of high potentials, especially in power trans- 
mission work, gives a far 
insulating substances, such as are here shown, 
end they should meet with an extensive applica- 

ion. 

Besides its application to dynamo and motor 
work, there are other fields of great importance, 
such as in the construction of alternate current 
trausformers, this method admitting of the form- 
ing of the insulating substance for separating the 
high and low potential coils, insulating the core 
and encasing the high potential leading-in wires, 
and in the construction of direct current motor 
transformers, which I look to as developing а 
кыне field in this country, this material should 
find ап extensive application in insulating the 
high and low potential wires in the armature. 

In physical apparatus, such as induction coils 
of large power, the problem of insulation is of 
vital importance. It is interesting to observe 
that the largest two coils ever made in the world, 
the Apps or Spottiswood coil in England and the 
Wallace coil of this country, have both been 
pierced, due to insufficient insulation at the high 
potentials employed, notwithstanding the great 
саге in manufacture. I have here a photograph 
of the great Wallace coil, made by William Wal- 
lace of Ansonia, Conn., in 1869-70, which gave a 
spark 27 inches in length. І 

Mr. Thompson refers to the use ої micanite 
in long tubes aboard ship and in general interior 
conduit installations. I should lke to learn if 
it can be made cheaply enough in this form to 
fill such requirements. 


eater importance to 
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Mr. Thompson—As to inferior ingy lation for 
shops and hcuses, а micanite tube, I suppose, 
would be used in the most important places, ав 
through partitions, if too expensive to use gen- 
erally. I simply mentioned that as a possible 
use of it. The principal object in bringing the 
tubes before the meeting was to show in what 
curious forms the substance could be produced, 
the tube being probably the most difficult one, 
natural mica being never known in a tubular 
form. In ships its cost would not prevent its 
use, because so superior to cheaper insulators. 
e best should be employed in ships, regardless 
of cost. 


Mr. Chas. P. Steinmetz—We have listened to- 
night and at the last meeting to some very in- 
teresting statements regarding that quantity 
which is called electrical resistance— not the re- 
sistance offered to the currents flowing in our 
electric circuits which we want as low as possi- 
ble, but that resistance which hinders the escape 
of current from our circuits. which resistance we 
want as high as possible; that is. in other 
words, the insulation resistance. I have given 
the problem of electric insulation a good deal of 
attention also in the last year, and have made 
quite a number of tests which I hope to be able 
at a future meeting to report more fully. 


My experience, however, bas led me toan 
opinion somewhat different from that generally 
expressed. J believe very little in insulation 
resistance. It is a yery nice thing indeed—on 
paper—to read that the insulation resistance of a 
a machine is twenty or thirty megohms, or even 
higher. But when you have determined the 1n- 
Шенон resistance in the usual way, by the de- 
flection of the galvanometer using a storage bat- 
tery of say 100 volts, and then starting the ma- 
chine, relying upon the insulating resistance 
of 80 megohms, it is not so nice upon breaking 
the circuit for the first time to see the inductive 
discharge from the series field break clear 
through your 80 megohms, reducing the insulat- 
ing resistance to nil and burning out the armature, 
while, on the cther hand, the insulation resist- 
ance of the machine may be suspiciously low, 
only a few hundred thousands of ohms, and still 
the machine may run continuously for years and 
years under all conditions of bad and over load. 
without breaking down, nay, getting better all 
the time, the more the insulating material dries 
by the heat developed in the machine. 


What we want is to insulate the electric circuits 
of the machine so that the machine will stand and 
work without breakdown under all conditions 
of usage and as lope Be air, which is the poorest 
insulation, that is, which breaks down easiest, has 
an infinite electric resistance, while just the best 
insulating materials — best in ‘‘ disruptive 
strength,” that is, standing electric stresses with- 
out giving way—as mica, have a comparatively 
low electric resistance, the insulating resistance 
gives us no indication as to the reliability of the 
insulation of the machine. To see this more 
plainly, let us examine the behavior of different 
insulating materials. 


Take, for instance, two plates, put them against 
each other at a distance of say one-tenth of a 
millimeter, that is,1.250 of an inch of air between 
them. Now, measure the resistance at say 100 
volts difference of potential between the plates. 
It is infinitely high. For I do not think anybody 
ever measured the true resistance of air and 
found any other result than infinite. Now raise 
the potential difference between the plates to 500 
volts. A spark will pass across the gap and this 
insulating resistance which a moment before was 
infinite is now reduced to nil; it has broken 
down. Now replace the air-gap by & piece of 
dry fibre of the same thickness, and measure 
again the insulating resistance in the usual way. 
You will find the resistance measurable, hence 
infinitely smaller than the resistance of your air- 
gap. Still you may raise the potential to 500 
or to 1,000 volts, and the fibre will stand the 
pressure. It will break down under a stress of 
about 1,800 volts. Now replace the fibre sheet 
with a sheet of mica. The resistance ін very 
much smaller than the resistance of the fibre, to 
say nothing of the air. But you may raise the 
difference of potential at the terminals to 10.000 
or 20.000 volts and the mica sheet will stand. The 
electricity will rush out from the terminal plates 
upon the mica sheet in long. glowing streamers, 
beating against the mica with & hissing noise. 
and forming а broad. electrostatic aurora of 
violet light, and still the mica will not break 
down. This is the property we want, but this dis- 
ruptive strength has nothing to do with insula- 
tion resisíance. On the contrary, those insulat- 
ing materials which have the highest resistance, 
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like air, just happen to have the lowest disruptive 
strength, while thoag materials which are rela- 
tively inferior in insulating resistance, like mica, 
stand electric stress best. I have never found 
another material which will stand such enormous 
electrostatic stress, for the same thickness, as 
mica will stand, and still its resistance is compar- 
atively low. The consequence, therefore, is, if 
we insulate a machine or any other apparatus, 
the measured insulating resistance will say noth- 
ing to us about the disruptive strength of the 
machine. There may be, perhaps, two bare 
wires almost touching each other,with a thin film 
of air between; a galvanometer test will show a 
resistance of heaven knows how many megohms, 
and still the machine will break down instantly, 
while you may insulate this whole machine with, 
say ordinary fibre or mica, and you will find—if 
the fibre is alittle damp—perhaps only a few 
hundred thousands of ohms resistance; still the 
longer the machine runs, the higher its resistance 
becomes, and the better the machine gets, and it 
will not break down. So a very high insulating re- 
sistance is not a measure of the reliability of the 
machine against breakdowns. If we consider it 
from this point of view, we may learn something 
even from the civil engineer, though we gener- 
ally boast—properly—that we are farthest ad- 
vanced in exactness of methods. When the civil 
engineer wants to build a bridge, for instance, he 
does not measure the elongation of a test piece 
of the iron to be used by а micrometer. but he 
loads it until it breaks. and then determines the 
breaking strain, and thereupon bases his calcu- 
lations. 

Resistance tests will not show how safe the 
machine is. But it will show if we connect the 
copper part to one terminal and the iron part to 
the other terminal of a circuit carrying a poten- 
tial of 3,000 volts and then see the machine not 
broken down. The megohms might be all right 
—the fire underwriters occasionally require 
them. But otherwise itis safer to test by apply- 


ing a higher potential than the machine has to 


carry. Because if an insulation stands а poten- 
tial of 3,000 volts we are sure it will stand a po- 
tential of 500 volts. But then there are other 
points to consider in insulation—the mechanical 
behavior of insulating materials. While mica 
has enormous strength against breakdowns, the 
least kink in a mica sheet, the least bend, will re- 
duce the strength enormously, and while a single 
sheet of mica will stand enormous potential, sim- 
ply bend it over а couple of times—you hardly 
see any kink—still it breaks down at a much 
smaller potential. But still it is very much bet- 
ter than air or even dry fibre. 

Furthermore, you have to consider how the 
insulating material behaves not only against 
heat but against electric arcking, because in many 
cases, for instance at the commutator or the 
breaking-switch, you want insulating material 
which is fire proof and keeps up its insulating 
qualities against the electric arc. All organic 
compounds are not fire proof and consequently 
not fit for places where the electric arc strikes. 
Take any oneof these mixed compounds, even mi- 
canite, put it between the discharge plates and 
raise the potential difference until a spark, fol- 
lowed by the arc, strikes across—it is set on fire. 
Micanite may stand the heat of the armature all 
right where the spark does not touch it. The 
temperature may rise several hundreds of de- 
grees, so that the micanite gets black, the cement 
is charred, and it will'eontinue to insulate, but 
still the arc will set it on fire. While if you take 
& sheet of genuine mica and let the arc strike 
across, slong the edges of the mica sheet, the arc 
simply melts the mica down farther and farther, 
but it cannot set iton fire. Most of the other 
organic compounds are very much worse indeed, 
because they are set on fire by the least arc. 
some even with a kind of explosion. This is an- 
other point to be considered. 


Hence we must make up our minds that there 
is no insulating material which is fit for every 
purpose; that each insulating material has its 
special application; what is very oon for one 
case is not good for another. o for places 
where arcking is to be expected, ав on commuta- 
tors or switches, I do not think that we can ever 
get anything better than genuine mica, or asbes- 
tos paper, or soapstone, porcelain, or any other 
mineral compound. In all places, where not ex- 
posed to arcking, mixed organic compounds will 
be very good. The disruptive charge will not 
pass through micanite at even more than mod- 
erate potential. Jt is not as strong as genuine 
mica—perhaps not more than one-half or one- 
quarter as strong, but even then far superior 
to any other similar material. In other cases 
ordinary dry fibre is a very good insulating ma- 


terial ; it has come into discredit more than 1t de- 
serves, because it gets damp, and when it gews 
damp it no longer insulates, but in places where 
it cannot get damp, especially where it is 
kept slightly warm, it is a very reliable 
material and has a much higher value than is 
often supposed. Again, where very high іп- 
sulating resistance is required, as in electrostatic 
apparatus, there is paraffin and hard rubber, 
which surpass, I believe, all materials except air. 
So we have to find out which insulating mate- 
rialis the best for & icular use ; there is no 
insulating material which is good for every pur- 


pose. 

Mr. A. E. Kennelly—I would like to say, in 
reference to the subject last mentioned, that the 
value of a material like micanite does not seem 
io lie wholly in ite insulating capabilities, but 
rather in the fact that enables us to employ in it 
а substance with say one-fourth of the resistance 
to electrostatic rupture that true mica has, at a 
far lesser cost; and it is surely better to have 
something which has a quarter of that capability 
and which is within your commercial means than 
to know that a substance exists having the full 
capability but which is so precious that you can- 
not use it at all. I think the paper is an interest- 
ing one, because it gives us a number of details 
which can only be gained by experience. 

In regard to mixtures, I should think that any 
material which contained silicate of soda would 
be a suspicious one, for silicate of soda is not an 
insulator. It is. of course, a high resistance ma- 
terial, but it conducts quite appreciably. 


CORRESPONDENCE. 


New York, January 27, 1893. 
To the Editor of ELECTRICITY : 

You printed last week in your columns a letter 
from Mr. Stieringer, in which he terms my draw- 
ings of the electrical fountains at the World's 
Fair “а batch of unreliable news." While in 
Chicago recently I sketched carefully the situa- 
tion of the fountains and the surrounding 
grounds. Before I disposed of my drawings, 
however, I received from Mr. Stieringer an or- 
der for а large birdseye view of the fountains. 
In order that I should have his drawing correct 
he showed me all the plans and drawings, and 
gave me & great many figures regarding them. I 
finished his drawing and subsequently corrected 
and finished my original with the aid of the in- 
formation I had gained. Had I not seen Mr. 
Stieringer's plans I might have assumed that 
with him in charge of the fountains an exact copy 
of what had been done by others in the past 
would represent his work and have had a fairly 
good idea of what I was doing. 

Respeetfully yours, 
В. Е. OvTcaAULT. 


The Pulse of the People. 


A Sample Letter. 


ELECTRICITY NEWSPAPER CO., 
6 Park Place, New York. 


Gentlemen: Inclosed find Р. О. order for $2.50, amount of 
my subscription in your bill, also enclosed, which you сап 
return to merecetpted. 1 take much interest in paying this 
with the hope that it may encourage you to flght the 
Trust that ап of us central stations are beginning to feel 
80 seriously. Yours respectfully, 

D. 


From a Dynamo Builder. 


B. E. GREENE, Publisher ELECTRICITY : 

DEAR SIR: We wish to say to you, in view of the Electri- 
cal Worid, Engineer and Electrician belng wholly subsi- 
dized by certain manufacturing concerns, they are practi- 
cally worthless to men who are іп this business іп a smaller 
way. Wehave been in business since Sept., '88, and have 
done very well. 

We have frequently asked the editors of the above named 
papers for information on some points not well understood 
by us. They always professed ignorance. L. H. J. 


Personal. 


Mr. James W. Godfrey, of the New York In- 
sulated Wire Company, left for Chicago on 
Saturday, where he will remain for several weeks 
looking after the company’s construction work on 
the World’s Fair buildings. 


No Jobbers Need Apply. 


The following is a copy of a circular letter 
mailed to supply houses throughout the country 
which explains itself. When the actual users” 
apply, they will doubtless be required to prove 
that their dynamos are of the proper brand : 


GENERAL ELEOTRIC COMPANY. 
44 Broad st., New York. 
620 Atlantic Ave., Boston. 
New York, Jan. 21, 1898. 
Your are hereby respectfully notified that until further 
notice orders for incandescent lamps will be filled by us 
only when coming from actual users of the lamps. 
Yours very truly, 
СНАв. T. HUGHES, 
District Manager. 


The Prizes Awarded. 

Two Former Editors of Electricity are Winners. 

CHICAGO, January 28.— The three cash prizes 
of $100, $50, and $25, offerel by World's Fair 
Electrical Engineering tor the best three essays 
in answer to the question, ‘‘ How can the De- 
partment of Electricity of the World's Columbian 
Exposition best serve the electrical interests?“ 
have been awarded respectively to Herbert 
Laws Webb and Nelson W. Perry of New York 
City, and W. Clyde Jones of Chicago. 


— — = 


His Decorations are Gone. 


PARIS, January 28. —À decree is officially pub- 
lished announcing the removal of the name of 
Dr. Cornelius Herz from the roll of the Legion 
of Honor. : 


Fundamental Patents Sold. 


The Green trolley patents, owned by Mr. O. S. 
Kelley, of Springfield, Ohio, are reported to 
have been sold to the General Electric Company 
for а sum amounting to several hundred thou- 
sand dollars. 

The patents of Green аге among the earliest 
taken out on electric railways and claim to be 
fundamental. They were prosecuted in the Pat- 
ent Office and the courts for a number of years, 
and previous to this sale were owned outright by 
Mr. Kelley. 


Who Will Get It? 


A Handsome Contract for Some One? 


The Cataract Construction Company award a 
most important contract next month. It will be 
for the construction of dynamos of 5,000 horse 
power, the largest ever built, and also for a sys- 
tem of transmitting the power from the genera- 
ting station at Niagara Falls to the place of use 
with small loss of power. 

Five electrical companies—three foreign and 
two domestic-- have entered in competition. 
These are the Oerlikon Electrical Company of 
Zurich, Brown, Boverie & Co. of Baden, Com- 
pagnie de l'Industry Electrique of Geneve, the 
General Electric Company of New York, and the 
Westinghouse Electric and Manufaeturing Com- 
pany of Pittsburg. 

All these have submitted plans, designs and 
miniature plants for the inspection of the Cata- 
ract Company. These designs will be finally 
passed upon by Prof. George Forbes, of London, 
England, the electrical expert of the company. 


George A. Scott. 


The late George Augustus Scott, Superintend- 
ent of the Gold and Stock Telegraph Company, 
whose funera] took place on Tuesday of last week, 
was & prominent electrician. À native of Canada, 
he came to New York some years аро. In the 
study of his profession he visited France, Italy - 
and Germany, and while at Berlin gained a 
thorough knowledge of the dynamo from its in- 
ventor, the late Dr. W. Siemens. At the time of 
his death Mr. Scott was electrician of the Interior 
Conduit and Insulation Company in New York. 


* 
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has never solicited the advertising patronage 
of the General Electric Company. 


The The sensation of the hour 
Incandescent among electrical men con- 
Lamp tinues to be the startling evi- 
Situation. dence introduced by the Beacon 
Company in answer to the application for an 
injunction by the General Electric Company, of 
which a complete synopsis was published exclu- 
sively by ELECTRICITY in a supplement issued on 
the morning following the close of the trial. 

The claim of anticipation by Goebel which was 
set up by the defendants was a well-directed at- 
tack on the validity of the Edison patent, and un- 
like former attempts to prove priority of inven- 
tion by Weston, Sawyer & Man, Brush and 
others whose work was contemporaneous with 
Edison’s, Goebel’s work was so far in advance of 
these others—and this fact was supported by nu- 
merous affidavits—that the chief argument in re- 
buttal of this point attempted by the plaintiff's 
attorneys was to express the conviction that the 
story could not be true for the reason that it had 
not been offered in evidence during the previous 
litigation over the patent. 

The affidavits of Goebel and those who wit- 
nessed his experiments, together with the lamps 
exhibited which were made by him thirty years 
ago, lend ar aspect to this case different from 
that of any of the previous ones, and present the 
strongest defence that has ever been offered in 
opposition to Edison's claims. 

It must be remembered, however, that the 
burden of proof lies with the defendants, and 
the patent holds good unless absolute proof of 
priority of invention is established. In case 
Goebel's affidavit can be sustained by conclusive 
evidence, there would be little doubt as tothe out- 
come of thé suit, as the lamps exhibited by him 
conform with remarkable accuracy to the second 
claim of the Edison patent, which is the one up- 
held by the Court of Appeals. 

This court says the claim may be paraphrased 
thus: ‘‘A combination of three elements, con- 
sisting of a tube or tubes, a carbon filament in a 
glass receiver and conductors passing through 
said glass receiver." 

A reference to the diagram of the Goebel 
lamp given in the last number of ELECTRICITY 
will show a striking illustration of this claim. 

There can be no question but that the proof of 
Goebel's 1nvention of the incandescent lamp will 
be found & most difficult task, as every reasona- 
ble doubt must resolve in favor of the patent. A 
preponderance of evidence is not sufficient to 
overthrow a patent. The proof must be abso- 
lute. 

The defense ав presented by the Beacon Com- 
pany appears to have been sufficient, however, 
to demoralize the plaintiffs attorneys, as their 
answers to many of the points submitted by the 
defendants seem to be vague enough to be classed 
as humorous. 

Mr. Seward submitted that the Goebel lamps 
did not perform any actual service; that they 
were only glow lamps; and the affidavit of Mr. 
Goebel did not relate any instance of their actual 


that novelty is negatived by Prior knowledge and 
usein this country, even by 8 single person, of 
the thing patented. This rule applies even to 
cases where that knowledge апа use were pur- 
posely kept secret; and it applies no matter how 
limited that use may have been. 

Novelty is also negatived by the evidence that 
even one specimen of the thing patented was 
made in this country prior tothe invention of the 
patentee, even though it was not used prior to 
that time, for the reason that patentlaws do not 
contemplate rewarding inventors for producing 
articles which, while new to them, are known to 
other people. The use of his lamps by Goebel 
while exhibiting his telescope appears to consti- 
tute actual use. 

It was also claimed that there was no evi- 
dence to show that Goebe!’s lamps were uni- 
form, or that they were up to sixteen candle 
power, or any other candle power, and the 
vacuum in the bulb was not proved. 


In regard to this there is no apparent reason 
why the lamps should be uniform, or why they 
should be equaltosixteen candle power, or to any 
other candle power, in order to constitute priority 
of invention. The Edison patent does not 
specify the candle power of the lamps for which 
the invention is claimed, and the fact that Goe- 
bel's lamp burned for any length of time would 
prove that the filament was in vacuuo, other- 
wise the filament would have been consumed at 
once, as will be shown by breaking the bulb of 
а lamp. 

Mr. Seward further objected that there was no 
evidence to prove what Goebel's carbons were 
originally; that they were not filamentary, and 
only one carbon remained ; that they would not 
resist disintegration, had grown smaller with age 
and use, and were merely abandoned curiosities 
and experiments,—all of which was pretty well 
refuted by the testimony and exhibits of the 
defendants. 

As to what Goebel’s carbons originally were, 
with respect to being filaments or rods, it is 
merely a quibble hardly worthy of answering. 
A carbon in the neighborhood of three inches 
in length which, at Mr. Seward’s estimate, has 
a resistance of from 25 to 30 ohms, is not a rod 
in this sense, and if the Goebel filament does 
not resist disintegration it presents another 
striking analogy to the present lamps, as will 
be noted by the black coating on the interior 
of the bulbs of the lamps now in use. 


In the discussion of the question of high resist- 
ance of the filaments, considerable irrelevant ar- 
gument was advanced, involving the meaning of 
this term. It was contended that the Goebel fila- 
ments, having withered with age, had probably 
not more than twenty-five or thirty ohms resist- 
ance originally, while Edison’s lamps, to be 
practicable, needed a resistance of 100 ohms or 
more. 

If this be true there are many impracticable 
Edison lamps on the market now, as the munici- 
pal lamp first manufactured by the Edison Com- 
pany had a resistance of 3.3 ohms (4 ampere 16 
c. P. lamp) and the present 3 ampere lamp has a 
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resistance of 3.8 ohms. Besides these, their low 
volt 16 c. Р. lamps for batteries run from 8 to 13 
ohms, which is not far from and probably some- 
what less than the hot resistance of the Goebel 
lamp. Their 50 volt 16 c, ». lamps (B lamps) 
have & resistance of 85 ohms, while in the old 
style of domestic lamps (100 volts 16 c. P.) the 
resistance is 189 ohms, and in the present lamps 
itis 201 ohms. 


As these figures show a range for 16 c. P. 
lamps of from 8.8 ohms to over 200 ohms, it is 
evident that the term high resistance is merely 
а relative one, the value of which depends entire- 
ly on the current and pressure which is to be 
used. 7 

It is only necessary in order to produce а 
practicable lamp to have the resistance of the 
filament enough higher than that of the leading- 
in wires to produce incandescence in the former 
without burning the latter. Of course the higher 
the resistance of the lamps for a distributing 
system the greater the economy, but this increase 
in the resistance does not constitute а patentable 
novelty, as it has;been decided in several other 
cases that the novelty of an article that per- 
forms a useful function, evenif but poorly, is not 
negatived by another thing which is practically 
similar and which performs the same function 
much more efficiently. If the authenticity of 
the Goebel lamps can be proved it can be shown 
that Edison lamps of a resistance much lower 
than these are being manufactured now. 


The lamps alleged to have been manufactured 
by Goebel about 1860 are obviously too nearly 
identical with the present type of lamps in use to 
&dmit any claim of novelty for the Edison lamp 
patent. The important points which must be es- 
tablished by the defendants are the conclusive 
evidence of the priority of Goebel's work and the 
identity of the lamps exhibited in evidence. 


. * ж 
Тһе In calculating the strength of а 
Factor mechanical structure, or in test- 


of ing the capacity of a machine, 
Safety. the civil or mechanical engi- 
neer assumes the load to be carried to be from 
three to forty times the normal amount for 
which the structure is intended, in order to 
secure & margin of safety against unforeseen and 
incalculable conditions. This factor of safety, 
although it has been derisively called the factor 
of ignorance, is a well recognized necessity, and 
there appear to be grounds for its adoption, in the 
саве of insulation tests at least, by electrical en- 
gineers. 


The fact that а dynamo can be designed which 
‘will agree within two or three per cent. with the 
conditions assumed in calculating its propor- 
tions shows that the science of electrical engi- 
neering is in general an exact one, and may be 
reduced to a strict mathematical basis. There is a 
vital point in the designing of these machines, 
however,and one upon which their continuous suc- 
-cessful performance depends, which cannot be 
predetermined with certainty, and that is the 
-question of resistance to the passage of induced 
currents or disruptive discharge between insulated 
parts of the armature. It is for this reason that 


the insulation of the machine should be main- 
tained at the highest resistance that is practica- 
ble, and the insulating material should be care- 
fully chosen with a view to its adaptability to the 
part of the armature where it is to be used. 

Mr. Steinmetz pointed out in the discussion at 
the last meeting of the Institute of Electrical 
Engineers, printed elsewhere, that the liability 
to rupture of the insulation is, in a measure, in- 
dependent of the insulation resistance, but de- 
pends more directly upon the nature of the mate- 
rial used. This he illustrates by the fact that a 
discharge is effected between two plates separated 
by an air space which offers practically an infi- 
nite resistance more readily than when the plates 
are separated by some solid insulation whose 
resistance is infinitely lower. At the commutator 
the conditions differ from those of the other 
parts of the machine, and ite insulation requires 
special properties not во essential elsewhere. 
From this it will be seen that the suitability of 
any insulation is determined as much by other 
properties as by its electrical resistance. d 

The causes which operate to break down the 
insulation of the armature are both electrical and 
mechanical, and are subject to wide and sudden 
variations under different conditions of use of the 
machine. For this reason the use of a large fac- 
ior of safety for the insulation is desirable, and 
from the remarks of Prof. Crocker and others 
during the discussion mentioned above, the 
practice of testing electrica] machines at four or 
five times their normal pressure appears to be 
extending among manufacturers. This is cer- 
tainly a step in the right direction, and is of im- 
portance to the purchasers, for itis usually under 
ihe condition of severe service that faults in the 
armature insulation develop, and these defects 
are the cause of a large proportion of the acci- 
dents which occur in this class of machinery. 
An excessive overload or short circuit is almost 
sure to burn out the insulation of the windings, 
but with the core properly insulated an armature 
should be able to carry its normal current for 
any desired length of time without undue heat- 
ing. If eddy currents are formed through the 
lack of insulation in the core, the heat developed 
not only reduces the capacity of the machine, but 
causes it to deteriorate rapidily by destroying 
the insulation or the armature wire, cutting the 
bearings, fusing any soldered connections, and 
melting the brushes. The expansion of the me- 
ter due to heating also introduces a number of 
troubles. | 

When the armature insulation, however, is 
tested up to several times the pressure it is to 
withstand in practice without breaking down, it 
is safe to predict that the machine will run con- 
tinuously without any of the annoying accidents 


which keep а hot running machine in a continual 
state of being repaired. 


^" ж ж 


THE manager of опе of the leading manu- 
facturing concerns in the West writes an appre- 
ciative letter to ELECTRICITY, in which he says: 
We realize that the fight which is on in the elec- 
trical world in this country is one to the death. 
We have nailed our flag to the mast, and it will 
not be hauled down. . . . We cannot be killed 
by any legitimate means. 


HERR Нкімнісн GoEBEL, hoch, Hoiero ! 
Е жоє ж | 
- © By dint of no small effort night and day, and 
by the unstinted use of the long-distance tele- 


phone, we are enabled to present our readers 


with that which is . . . one of the most remark- 
able stories of invention we are acquainted with.“ 
— Electrical Engineer, January 25. 


Mr. Franklin L. Pope has never been in the 
habit of dictating to his stenographer over the 
long-distance telephone, and we don't believe he 
did in this case. What was the need of telephone 
or telegraph ? Go to. 


* * * 

Tux question of the authenticity of the draw- 
ings of the Stieringer fountains bids fair to take 
its place among the Unsolved Mysteries of 
Journalism, along with the authorship of ‘‘ Beau- 
tiful Snow " and ‘‘ Та-га-га Boom de Ay.” The 
comment of one of our contemporaries, however, 
the Western Electrician, is decidedly unfair to 
the editor of the Electrical World. 

An eminent Shakspearian commentator, Mr. 
J. O. Halliwell, F.R.S., F. S. A., has truly said: 
“ While criticism requires likelihood and con- 
sistency with the truth from an author, it must 
not be too literal and exacting; if so, it breaks 
the poet’s [or editor’s] wing, and dooms him for- 
ever to grovel on the ground." To have de- 
scribed these fountains with the designer's own 
data at hand would have been an easy matter for 
any penny-a-liner, and would at best have proved 
dry reading. But to produce a readable, nay, 
an enchanting, description outof one’s own mind, 
without commonplace details, was the work of a 
true literary artist. But Chicago never did ap- 
preciate art, or poetry. 

+ * Ф 

Dr. Cornelius Herz was placed under arrest 
within twenty-four hours after & solitary copy of 
the Electrical Review, eulogizing him, reached 
England. One more similar effort on the part of 
our microcephalous contemporary, and Herz will 


be hung without trial. 
e ж ж 


THe Westinghouse Company announces ір а 
recent circular letter that The company pra- 
poses, if it can secure the needed space, to make 
as part of its exhibit at the World's Fair a model 
lamp factory where it will produce new lamps 
and renew the carbon burners of those burned 
out, thereby making a most interesting and in- 
structive exhibit, and at the same time effecting 
a saving in the cost of lamp renewals.” Мо ex- 
hibit could surpass this in interest, and we hope 
the space will be granted. ; 

Ж ж ж 

ONE word from Mr. C. A. Coffin would close 
the Thomson-Houston lamp factory at Lynn and 
the Bernstien lamp factory at Boston, both 
pirates. The Edison Illuminating Companies 
should give this matter immediate attention. 


Favorable Mention. 


The General Electric Company is the Subject. 


The Pekin (Ill) Post Says that *the General Electric 
Company of Chicago that 1з *bucking' the Pekin and 
Peoria Electric Railway Company, which is composed 
largely of Bloomington men, is trying to ‘sandbag’ the 
latter company into buying their supplies from the Thom- 
son-Houston Company, and that the former has no inten- 
tion whatever of building any railroad in the town." 
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Is the Syracuse Deal ** Arranged ”? 


We infer That It Is. 


An official of the Onondaga Electric Light 
Company of Syracuse, which lately received 
some mention in these columns, is reported as 
follows in the Syracuse Standard, in an inter- 


view regarding a consolidation rumor; 

* You can say without hesitation,” said he, “that there 
will be no consolidation of the electric light companies. It 
is true that the old company has made us an offer, but it 
has not been accepted. We have purchased and paid for a 
lot at the corner of James and Pearl streets and will build 
on it. The letting of the contracts has been necessarily 
delayed. We can’t change our identity as a company with- 
out losing the Edison contract for which we paid $25,000. 
Since the negotiations for the new plant have failed some 
of the stockholders in the old company are trying to buy 
up stock in the new company. They may acquire an in- 
terest in the new company, and some of the stockholders 
in the new company may acquire an interest іп the old 
company. The Onondaga Electrical Company will be dis- 
tinct from the Syracuse Electric Light and Power Company, 
but if there is an exchange of stock, as there probably 
will Le, the contracts may be modified.” 


Technical Literature Disgraced. 


Our Servile Contemporaries the Subject of Unfavorable 
Comment. 


(From the London Electrical Engineer.” ) 


There is a lying spirit abroad, and we are 
sorry to see technical literature so disgraced as 
it is at the present moment. Politicians and re- 
ligious communities find it convenient to run 
their own organs, во that their views may be 
faithfully promulgated and those of their oppo- 
nents satisfactorily criticised. It has been left 
to technical journalism—to the electrical era—for 
company-mongers and wire-pullers of companies 
to obtain control of special organs. The techni- 
cal journals so controlled are ran for no worthy 
object. They are intended to mislead the multi- 
tudes who are ignorant of the behind-the-scenes. 
They pretend to the highest respectability, and 
at the same time are carcfully abstaining from 
obtaining or TELLING THE TRUTH in directions 
which in every case it would not be difficult to 
indicate. Not speaking is ofttimes worse than 
too much speaking. These journals are not in- 
tended to benefit the trade generally after bene- 
fiting the proprietors specially ; they are intended 
to benefit a portion of the trade by the active 
propaganda of biassed opinions, and to injure 
the remainder of the trade by the suppression of 
what might with advantage be told. 

Articles are written in these papers, not for the 
purpose of telling the truth, but solely with the 
object of influencing opinions in certain direc- 
tions. The general public, who can for a time, 
and for a time only, be influenced by these per- 
nicious measures, is to be pitied. Some are in- 
duced to entrust work in directions in which, if 
the truth was known to them. it would not go. 
But not only is damage done in these directions, 
but the investing public is hoodwinked. 

Financial difficulties are very real in electrical 
work, and everything possible should be done to 
give investors a firm belief in paying capabilities 
for electrical work. when carried out honestly 
and faithfully. You cannot get this independent 
criticism from papers which are run by company 
promoters, directors and financial agents. 


The corporation of Neuchatel offers prizes of 
12,000 francs for the best three schemes submitted 
for the utilization of the water power of the river 
Reuss for lighting the city, which is distant nine 
kilometres from the proposed generating station 


at Poé au Clíes. “ Tenders will be required,” 
says the Electrical Engineer, for turbines, dy- 
namos and mains. The turbines are to give 950 
Н. P. at minimum and 2.800 н. P. at maximum. 
Head available, 56 metres; flow—maximum, 
5,000 ; mean, 3,000; minimum, 1,700 litres per 
gecond." 


А bill has been introduced in the New York 
Legislature by Mr. Cahill requiring the placing 
underground of all electric wires used in opera- 
ting street cars. 


The Citizens’ Street Railway of Indianapolis 
announces thatin 1888, when horses were used, 


the gross earnings of the company were $389,- 
819.40; and in 1891, with the trolley system, they 
reached $689,413. 73. 


Committees for the Chicago Electrical Congress. 


At the meeting of the Advisory Council of the 
Chicago World’s Oongress of Electricians, four 
committees were decided upon to take up the 
active work in connection with preparations for 
the Congress. These committees were the Fi- 
nance, three members; Executive, five members; 
Invitations, five members, and Programme and 
Papers, eight members. Dr. Elisha Gray, Chair- 
man of the Advisory Council, has now selected 
the following members of these committees from 
the Advisory Council and his local Chicago com- 
mittee : 

Executive Committee—Prof. Elihu Thomson, 
Enos. M. Barton, G. M. Phelps, F. 8. Terry and 
Prof. B. F. Thomas. 

Finance Committee—B. E. Sunny, Prof. E. J. 
Houston and W. A. Kreidler. 

Programme and Papers Committee —Prof. H. 
А. Rowland, Prof. Н. S. Carhart, Carl Hering, 
А. E. Kennelly, Prof. W. А. Anthony, Prof. F. 
B. Crocker, Prof. E. L. Nichols and Prof. T. C. 
Mendenhall. 

Invitations Committee — T. C. Martin, Dr. 
Louis Duncan, Prof. C. R. Cross, T. D. Lock- 
wood and C. H. Wilmerding. 

Of all these committees, and any others that 
may be formed, Dr. Elisha Gray is à member ex 
oficio. He will participate actively in the work 
of each. It is proposed to establish headquar- 
ters for the Congress at Chicago at an early date, 
at which Mr. R. W. Pope, the secretary of the 
American Institute of Electrical Engineers, will 
probably be stationed to carry on all the detail 
work in conjunction with'Prof. H. S. Carhart, the 
acting secretary. m 


Electric Railway Projects in Connecticut. 


The New Haven Register says that one of the 
big subjects before the present Legislature will 
be that of street railroads run by electricity," 
and the same paper furnishes the following list 


of petitions that have been placed on file with the : 


Secretary of State : 


Charles О. Hotchkiss and others, for an electric 
road in Bridgeport. 

The Bridgeport Horse Railroad Company, for 
an extension of the line and permission to use 
electricity. 

W. Н. Allen and others, to build a surface 
road in Groton to be operated by electricity if 
necessary. 

Frank W. Cheney and others, for & tramway 
company in Manchester, the same to be run by 
electricity if the company feels so disposed. 

The Norwalk Tramway Company, for charter 
amendment to extend lines and to use electric- 


ity. 

"Johiü W. Nichols, of Branford, and E. А. 
Smith, of New Haven, for an electric road that 
will run through Branford, East Haven, Orange, 
Woodbridge and Hamden. 

A. J. Muzzy and others, for a tramway com- 
pany to operate electric lines 1n Bristol, Plain- 
ville. New Britain and other towns in that 


locality. 

C. H. Prince and others, of Enfield, for an 
electric railway in that town. 

Charles Perrin, of Stonington, and others, for 
a street railway in Stonington and Pawtucket, to 
be operated by electricity if the owners desire. 

A. A. Young, of Griswold, Windham County, 
for an electric road in Plainfield, Killingly, Put- 
nam, Pomfret, Hampton, Canterbury, Brooklyn 
and Windham. 

Eugene S. Boss, O. H. K. Risley, J. Griffin 
Martin and John M. Hall, of Windbam, for a 
horse car road in Franklin, Sprague, Coventry 
and Morefield and to use electricity if the owners 
w&ant to. 

Norwich Street Railway Company, for amend- 
ment to charter for extension of the company's 
lines and to use electricity. 

Lucius Briggs, for street railroad in Griswold 
and Voluntown. 

F. M. Mauning and others, for a charter for & 
street railroad in Mystic, Mystic River and 
Mystic Bridge. 

** In every one of the petitions so far recorded,” 
says the Register, ‘‘ whether it is for a new road 


or whether for an extension of the lines of the 


old company, there is certain to be found men- 
tion of the fact that the petitioner wishes the 
right to use electricity. There is evidence in this 
fact alone that in many localities citizens have 
suffered and been tormented by the slow-going 
horse cars just as they are suffering in New 
Haven from the same kind of miserable horse 
ear accommodations on some of the roads.” 


Asbestos Porcelain. 

M. Garros is the inventor of a new substance 
somewhat resembling ordinary porcelain, but 
which possesses, as he claims, many advantages 
over that substance. The fibres of asbestos are 
exceedingly fine, their diameter varying between 
.00016 millimetres and .0002 millimetres, and con- 


sequently а very fine powder сап be obtained 
from these. If it were possible to amalgamate 
these small particles without the addition of any 
foreign substance it is evident that а substance 
could be obtained which would be porous in 
nature, but with pores so fine that they could 

dly be seen under the microscope. "This sub- 
stance is formed by pulverizing the asbestos, & 
process which is rather difficult if the ordinary 
mortar is used, but which is comparatively easy 
when the proper apparatus is employed. From 
this powder & paste is made by mixture with 
water, und this paste is kneaded, diluted with 
water, dried and kneaded again, and then molded 
into the proper form. By heating the objects in 
a crucible to a temperature of 1,700° Centigrade, 
8 porcelain is obtained with a translucency com- 
parable to that of ordinary porcelain, and for 
this reason the inventor has given the name of 
asbestos porcelain to the substance. If it is 
heated for 18 hours at a temperature of 1,200° 
Centigrade, then porous asbestos porcelain is ob- 
tained of a light yellow, or white color, if care be 
taken to wash the asbestos powder with sulphuric 
acid. Professor d'Arsonval states that porous 
cups made of asbestos porcelain used in electric 
batteries have much less resistanee than the ordi- 
nary porous cups, and it has been found that this 
substance is about 2.75 times a better insulator 
than the porcelain in common use at this time. — 
Electricity. 


What Constitutes Good Vulcanized Indiarubber ? 


An investigation has recently been conducted 
by Lieut. L. Vladimiroff, at the St. Petersburg 
Technical Institute, with a view to establishing 
rules or tests whereby the quality of vulcanized 
indiarubber may be efficiently judged. It is a 
notorious fact that no method of chemical] analysis 
gives reliable results for this substance; hence 
the tests applied were chiefly of a physical nature. 
From a lengthy series of experiments the follow- 
ing conclusions were deduced, namely: 1. India- 
rubber should not give the least sign of super- 


ficial cracking when bent to an angle of 180° 
after tive hours of exposure in a closed air bath 
to a temperature of 125° Centigrade. The test 
pieces should be 6 centimetres thick. 2. Rubber 
that does not contain more than half its weight 
of metallic oxides should stretch to five times its 
length without breaking. 3. Caoutchouc, free 
from all foreign matter except the sulphur used 
in vulcanizing it, should stretch at least seven 
times its length before rupture. 4. The exten- 
sion measured immediately after rupture has 
take place should not exceed 12 per cent. of the 
original length of the test piece of rubber. The 
test piece should be from8 to 12 mm. long, 3 ст. 
wide, and not more than 6 mm. thick. 5. Soft- 
ness may be determined by measuring the per- 
centage of ash formed on incineration; it may 
form the basis for deciding between different 
grades of rubber for certain purposes. 6. The 
vulcanized rubber should not harden under the 
influence of cold temperature. These conclusions 
are to serve in the establishment of rules govern- 
ing the introduction of vulcanized rubber in the . 
Russian Navy.— The Electrician. 


Faster and Faster. 


The east-bound Empire State Express made 
another magnificent run over the Mohawk Divis- 
ion last Tuesday, covering the distance from 
Syracuse to Utica, 52 miles, in 46 minutes, ап 
average of 67.38 miles per hour; rather fast run- 
ning for an average railroad, but only an ordi- 
nary spurt on the New York Central, which leads 
the world in speed and equipment. — Utica Morn- 
ing Herald. 
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Electrical Recording Meters.—ll. 


BY CARYL D. HASKINS." 

Another ingenious and quite positive form of 
heat meter consists of two metallic rods, or in 
some cases of two bimetallic rods, somewhat 
similar to an ordinary thermostat; such meters 
being in fact a simple application of the thermo- 
stat principle to a recording device. Two rods 
of this kind may be placed vertically, one under 
each end of a walking-beam mechanitm, the 
familiar pole-changing device being again 
brought into play to thiow the current first 
through one rod and then through the other. 
The character of the walking- beam must be 
such that only a slight movement is needed to 
actuate the recording mechaniem and also the 
pole-changer. 

The method of operation of & meter of this 
kind is obvious; the alternate expansion and con- 
traction of the two rods as they are thrown in 
and out of circuit will occur with a rapidity de- 
pendent upon the current passing, and, as each 
rod lengthens, it throws over the walking-beam 
onto the shorter cool rod, and the same action 
follows from that side. 

I think no comments are needed on such a de- 
vice as this; it probably lacks sensitiveness to & 
marked degree and it has other objections which 
аге sufficiently apparent. 

Probably better than this is the system of bi- 
metallic rods with one contracting and one ex- 
panding side, which bend to right and left, or up 
and down, with а rapidity dependent upon the 
strength of thecurrent, а pole-changer of course 
being used as before. 

The method of actuating & train of gears by 
this system is comparatively simple, und not open 
to as many objections as the device just de- 
scribed. 

Ihave neglected to state heretofore that the 
bulk of the thermo-meters аге actuated on the 
shunt principle. It is obviously out of the ques- 
tion to operate а pole-changer by means of a 
meter which shall cause one to break the full 
current passing to the lamps. Ава rule. a very 
small portion of the total current is carried 
through the meter around a positive shunt. 
Instead of shunting the current, this device has 
at times been applied to alternating work by the 
introduction of & kind of transformer which 
takes & few turns of wire in series with the lamps 
and transfers the energy through a secondary to 
actuate the meter; thus the meter is not on the 
lamp circuit atall, buton the independent second- 
ary. Butthis intervention of induetion is proba- 
bly not desirable in cases of this kind. 


А patent issued in the year 1889 to а Mr. Dahl 
tells us of another quite unique form of thermo- 
meter, and this is probably the only heat meter 
actuated by an actual field and armature arrange- 
ment. In this instrument, the inventor provides 
a field of iron excited by a few series turns on 
the lamp circuit. The strength of the field 
should therefore bear a more or less definite re- 
lation to the amount of current passing through 
its turns. On a shaft is suspended a kind of arma- 
ture consisting of а flat disc-like ring of iron, 
supported by a number of spokes and mounted 
ав & wheel; in fact itis mounted on a quite ordi 
nary shaft mechanism suspended in proper bear- 
ings. Theiron portion of the wheel rotates be- 
tween the poles of the electro-magnet or at 
times permanent magnet just described. We 
have, in fact, a disc armature rotating in such a 
manner ав to pass between two poles of à more 
or less strong field. On the principle of the 
familiar thermo-magnetie motor, rotation is ob- 


*Abstract of a paperread at the Seventy-third Meeting of 
the American Institute of Electrical Engineers, New York, 
January 17, 1808. 


tained in this meter by so placing coils of wire 
or other suitable material under certain portions 
of the disc, and in series with the lamp circuit, 
thatthe disc is differentially heated at the proper 
point; thus, with the peculiar armature construc- 
tion described. a thermo-magnetic action is set 
up, somewhat akin probably to the action of the 
thermo-pile. The portion of the disc heated is 
attracted toward the field coils, and thus the disc 
being progressively heated and cooling rapidly 
owing to its thinness, continuous rotation is set 
up. Sometimes in this constrnction the field is 
in series with the heating device and sometimes 
the heating device alone is in series with the 
lamp circuit, and the field is either a permanent 
magnet or independently excited by a battery. 
Neither of these changes involvesthe principle of 
the meter, which is assuredly ingenious. 

The final form, and I think { may say the last 
form, of thermo-meter at all worthy of description 
is distinctly а clock meter also. The clock meters 
wil come under our consideration somewhat 
later in this paper. but this meter which I аш 
about to describe can scarcely be separated from 
its kindred, the heat meters. Briefly, however, 
I may define the clock meter аз one whose re- 
cording device or whose movement is actuated by 
an independent source of power, generally a 
clock, though sometimes a constant speed motor 
or other device. 

The thermo-meter now under consideration is 
also a thermometer (a commentary perhaps on 
the English language). An ordinary thermome- 
ter of somewhat modified construction is sur- 
rounded at the bulb by а coil of wire in series or 
in shunt series with the circuit to be measured. 
It is apparent that the rise and fall of this ther- 
mometer will be more or less dependent upon 
the heat developed by the coil, aud the heat 
again will be more or less dependent upon the 
current passing, but of course the temperature 
of the surrounding atmosphere must necessarily 
introduce serious error. 

To compensate for external temperature it was 
suggested that the meter be so encased as to 
practically insulate it from heat or cold; but this 
is probably not feasible. 

Clock mechanism ean be combined with any in- 
dicating device; it is only necessary to supply 
the connection which shall cause the indieator to 
mark the paper, and draw а crooked line. First 
attempts of this kind are generally made with 
an ordinary solenoid, or sometimes with a sim- 
ple coil and iron core rising and falling with the 
current. Whatever the character of the indi- 
cator or method of communication between the 
indicator and paper, it remains necessary to 
keep the friction of contact low. 

First attempts were made with a pencil bear- 
ing directly upon the paper, but the friction 
introduced by this device was fatal] to accuracy. 
А glass pen has been substituted for the pencil 
with better results, but even this caused too much 
friction. The photographic method of line 
drawing is oue of the best systems yet intro- 
duced, and is probably more familiar to the 
majority of us than the other methods. becauseit 
forms & component part of the Walker meter 
which has attracted attention at varioustimes. 


One of the best methods of accomplishing the 
registration, perhaps when a1] things are con- 
sidered the very best, is to attach to the pointer 
of the indicator a steel point or needle with an 
iron armature mounted in the form of a spring, 
or in some similar manner. By placing an elec- 
tro-magnet behind the paper to be marked, and 
sending through this magnet an electrical im- 
pulse at fixed periods of say one, two or five 
minutes, the pointer is drawn sharply down to 
the paper, puncturing it, and is immediately re- 
leased by the cessation of energizing current in 
the electro-magnet. Thus the paper when re- 


moved will have а continuous marking of punc- 
tures tantamount to а curved line. This device 
presents practically, no friction, and is more or 
less simple and easy to carry out. The make- 
and-break necessary for the electro-magnet is 
easily actuated by the clock movements. But we 
may say of these forms, as well as of the forms of 
clock meter which are to follow, that there is one 
serious objection to them all—they have to be 
wound up, which is certainly a fault. We may 
modify this statement by saying that many of 
these devices have an electrical attachment which 
makes them self winding, and this is a step in the 
right direction at least. Whether it fully meets 
commercial necessities is, I believe, an open 
question. 

All of these instruments being curve-drawing 
meters, they cannot properly be considered as 
the thoroughly commercial article, which the 
successful electric meter must be. For to be 
successful the meter of to-day positively must 
have 4 direct reading dial, equally available for 
the consumer and supplier. 

This brings us to & second form of clock meter 
of a preferable character. This class comprises 
those meters whose clock mechanism is accele- 
rated or retarded by the strength of the current 
passing through them. There are several methods 
of accomplishing this, all of which apply the in- 
fluence of the current to the pendulum of the 
clock. 

The most successful and probably the best 
form of meter of this kind consists of two clocks 
with a differential gear between. One of these 
clocks runs аба constant speed, the speed of the 
other being governed by the circuit to be 
measured. When nothing is passing through 
the meter, the speed of both clocks is the same 
and the differential gear does not move; but when 
lamps are turned on, and the regulating device 
begins to act, one clock is accelerated or retarded 
according ав the principle may be applied, and 
the difference between the constant speed clock 
and the varying speed clock indicates the con- 
sumption in directly read unite. 

The Aron meter, the typical meter of this type, 
proved itself so accurate at the recent meter com- 
petition in Paris that it succeeded in dividing the 
first prize of 10,000 francs and a gold medal with 
the Thomson recording wattmeter. 

In the majority of cases, motor meters have 
been designed for alternating circuits, and there 
again naturally divide themselvesinto two classes, 
those actuated by inductive principles and those 
whose motive powers act direct and which are 
similar in character to the electric motor. 

Now the theory of meters as set forth in most 
of the patents on file claims a torque propor- 
tional to the square of the current, which doubt- 
less would be correct could we neglect the effect 
of certain minor influences. In reality, careful 
tests seem to show that torque falls somewhat be- 
low the square and above the direct proportion, 
and the proportion does not seem to hold good at 
various points of load. | 

The speed of motor metersis naturally approxi- 
mately proportional to the torque, and they there- 
fore tend to run too fast and have to be re- 
strained. 

None of the inductive meters will run on direct 
current, of course. We now come to the second 
form of motor meters—those which are not de- 
pendent upon inductive action for their rotation, 
and are consequently equally serviceable for 
alternating or direct circuits. 

Of these there are but a few, all of them having 
a field in series with the lamps and an armature 
—gometimes in series and sometimes in shunt. 
Of the former kind but few have been tried care- 
fully enough to thoroughly prove their merits. 

Тһе remaining class of motor meters embraces 
those with & series field and shunt armature. 
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These are somewhat of a departure from the 
‘others, since they are not current meters but 
power or watt meters. Their construction is in 
all cases quite similar to an ordinary shunt motor, 
the conditions of field and armature being re- 
versed. 

The field is in series with the lamps; the arma- 
ture, whichis of high resistance, and generally of 
Siemens construction, with a commutator of a few 
segments, is placed in shunt across the line," the 
shunt being taken off beyond the field coils. An 
outside resistance is placed in this shunt circuit, 
to reduce the current in the armature to the 
necessary small quantity and to prevent any ap- 
preciable waste across the line. 

The strength of armature then may be seen to 
be dependent on the pressure, whilst that of the 
field depends on the expenditure of current. The 
torque of this meter then is directly proportional 
to the power passing, and the speed is naturally 
proportional to the torque (again minus the fric- 
tion), but the friction is balanced in these meters, 
as in the previous one, by the presence of a 
‘‘ shunt field,” since the armature circuit is taken 
off beyond the fields, and consequently passes 
through them in addition to the current for the 
lamps. Ж 

Motor meters, asa class, rotate far more rapidly 
than is allowable in practice. It has been found 
necessary, therefore, to introduce & '' drag," or 
resistance to rotation, to slow the meter to & 
reasonable speed. This has been done in several 
ways; perhaps the most common method being 
to attach to theshaft а number of air fans. These 
are quite largely used and with fair success. The 
resistance of an air fan to rotation is approxi- 
mately proportional to the square of the speed. 
Therefore this device is only fitted for combina- 
tion with such meters ashave a torque increasing 
with the square of the current. But since the 
torque of such meters does not quite reach the 
square, the retarding effect increases rather too 
rapidly and has a tendency, though not always 
pronounced, to cause the speed of the meter to 
fall off proportionately on high loads. 

An effort has been made to overcome this dis- 
proportion of the fan's resistance by subs'ituting 
folding fans which close by centrifugal force. on 
the principle of the steam engine governor. This 
novel idea, whilst a decided improvement, 
scarcely overcomes the difficulty. 


Another method of drag which has been used 
with some success is the rotation of a small fan in 
liquid, а method perhaps rather better than the 
previous one, since resistance to rotation falls 
below the square of the speed when the liquid 
itself begins to rotate. Much depends in this 
case on the shape of the receptacle containing 
the fluid. 


A third method, certainly by far the best, con- 
sists in rotating а small inefficient dynamo, gen- 
erally а mere disk, turning between permanent or 
electro magnets. This resistance is of course 
directly proportional to the speed. and therefore 
to the torque, being indeed the machine reversed. 
By applying this drag, friction is again the only 
difficulty to contend with. 

One other important point in connection with 
the drag and the friction we must not neglect. 
The greater the drag (commensurate, of course, 
with sufficient speed), the smaller the proportion 
of friction to the total load will be, and the 
greater the accuracy of the instrument's registra- 
tion. 

To sum up, then, it would seem that the most 
practical and useful meter, according to our 
present light. would be à motor meter of other 
than inductive type— preferably an energy rather 
than а current meter —with some force to balance 
frietion, with а drag which is directly propor- 
tional to the speed, and which will be compara- 


tively heavy, making the irregular friction ав 
small a portion of the load as possible. 

There is another form of motor meter some- 
what akin totheclock meters which we discussed 
some little time ago. This comprises those in- 
struments whose motors would rotate at a con- 
stant speed provided the resistance to rotation 
were also constant. In other words, the current 
passing through the meter would be so arranged 
as not to cause fluctuations of speed in the motor 
directly. "This is easily accomplished by placing 
the motor in:shunt across the line like a lamp, 
and properly proportioning its windings. Varia- 
tion in speed of the motor which is geared directly 
to the dial is accomplished in this class of meters 
by varying the resistance to rotation or drag. 


(Concluded. ) 


Good Words for the Troliey. 

The Salem, Mass., Gazette says: The deter- 
mined opposition to the trolley system shown in 
New York, Brooklyn, Philadelphia, Baltimore 
and other of thelarge cities of the country seems 
strange to people in this vicinity. ' To read the 
discussions in the legislative chambers of those 
places, and the editorials in the leading papers 
there, one would think that some frightful mon- 
ster was about to be let loose upon them. Peo- 
ple at all familiar with its workings know that 
these evils and dangers exist almost wholly in 
the distempered fancy of those not well informed 
in the matter. As we write, we can recall no 
single fatality directly traceable to this source. 
The fires supposed to spring from it are nearly 
as imaginative. It is, as yet, the only practica- 
ble method of electrical propulsion. And de- 
spite the vigorous opposition made, it is gaining 
а foothold in nearly all these cities. Once in full 
operation there, all will see that in d laying its 
introduction they have been standing in their 
own light." 
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Boston Notes. 


The Electric Railway Company at Springfield, 
Mass., contemplates a large power station next 
spring. While enjoying satisfactory service 
from the local electric light company, its business 
is rapidly becoming во extensive that it is deemed 
advisable to own its own power station. It is 
estimated that about 1,500 н. P. of generators 
will be installed at first. 


The promoters of the electric railway extend- 
ing between Pigeon Cuveand Rockport, Me., are 
beginning to fear they may have to abandon their 
undertaking owing to their inability to secure 
authority that would enable them to do a freight 
as well as & passenger business. 


А wealthy syndicate has secured possession of 
about all the electric roads in the northeast part 
of Massachusetts. Under thetitle of the Lowell, 
Lawrence and Haverhill Street Railroad Com- 
pany, this syndicate will absorb the Haverhill 
and Amesbury railway, which runs to Salisbury 
and Newburyport, thus connecting Lowell, the 
Spindle City, directly with the ocean. The sys- 
tem will include sixty miles of track. Along the 
route a series of parks and picnic grounds will 
be laid out for the pleasure of the big crowds of 
patrons which the road is certain to secure.. 


The Thomson Houston Electric Band gave a 
concert and dance last Friday evening in Lar- 
ter's Hall, Lynn. Mr. J. B. Claus, the accom- 
plished bandmaster, presented a splendid pro- 
gramme. About one hundred couples enjoyed 
the terpsichorean part and gayly twirled on the 
light fantastic toe. Mr. John J. Mitchell, a pop- 
ular member of the factory staff, was floor direc- 
tor. 


It is some time since there was so lively an in- 
terest taken in things olectrical as in the suit of 
the General] Electric Company vs. Beacon 
Vacuum Pump and Electrical Company. As will 
be seen from our repori of the case, the General 
Electric Company has struck an ugly snag at 
last, and the case of the Beacon Company isa 
strong one. 


The opinion is gaining 2170014 in this city that 
the outcome of the recent numerous and costly 
fires, in which several million dollars of property 
either went up in smoke ОГ down in ashes, wi 
be to stir up public opinion against all over- 
head wires, and create а demand that they be 
buried for all time. 


A massive 50-ton crane built by the Morgan 
Engineering Company is being placed in the new 
foundry just erected at Lynn by the General 
Electric Company. It will beequipped with elec- 
tric motors and be operated on an elevated 
track running 300 feet, the entire length of 
the building. 


Bellows Falls and Paxton Mills. Vt., are to be 
connected by an electric railway eight miles 
long. The undertaking will open up a section of 
country that hitherto bas not enjoyed any great 
advantages of an electrical kind, and it is conf- 
dently expected that the entire territory to be 
traversed will enjoy a boom at once. 


The various electrical supply houses of this 
city are doing excellently well just now, booking 
orders for spring delivery. Some really large 
contracts have recently leen placed, and every- 
thing points to a fine spring trade in both depart- 
ments of lighting and railroading. 


The Richmond paper mills plant in East Provi- 
dence has been sold to the American Electrical 
Works of Providence. The American Electrical 
Works will use the newly acquired property for 
the extension of their present business, the manu- 
facture of insulated electric wire. E. F. Phillips, 
president of the company, expects to have the 
work in operation about the first of June. The 
heavy work of the business will be done at the 
East Providence branch, апа an additional force 
of 200 men will be employed. 


Chicago Notes. 


W. E. Lewis, the St. Louis representative of 
the National Electric Manufacturing Company, 
was in Chicago this week. 


Mr. James Н. Dean, a prominent electrical en- 
Pince of St. Paul. was married last week to 

iss Adelaide M. Gordon. Mr. Dean's many 
Chicago friends wish him success. 


Mr. Chas. D. Jenney. of Indianapolis, Ind., 
was a visitor in Chicago this week. 


Robert L. Allen, of Joliet, has been appointed 
warden of the Illinois State Penitentiary. Mr. 
Allen has become quite prominent in electrical 
circles as manager of the Consolidated Electric 
Light and Street Railways Company of Joliet. 


Al. J. Veneman, until recently a member of 
the firm of Masters & Veneman, Evansville, Ind., 
has again resumed his position with the Electri- 
cal Supply Company of Chicago. 

A number of promiuent electrical men gave a 


banquet to Geo. B. Burton, the inventor of the 
Burton Heater, at the Victoria Hotel last week. 


General News. 


What is Going on in the Electrical World. 
Burlington, Vt.— The Winooski and Bur- 
lington horse railroad will be equipped with the 
trolley system in the spring. 

Portland, Ore. —The Portland and Vancouver 
Railroad is. using the loca] vernacular, to be 
“ electrified ” within six months. 

Kansas City, Mo.— The stockholders in the 
Kensington branch of the L“ road are actively 
engaged in an effort to equip it as an electric 
ine. 

Big Timber, Mont.—It is reported that a 
company has been formed to build and operate 


. an electric railway between this place and 


Boulder. 


Hartford, Conn.— The Schuyler Electric Com- 
pany is preparing electric devices to be used for 
illuminating purposes at the World's Fair at 
Chicago. 


Toronto, Can.— The Toronto and Scarboro’ 
Electric Railway Company have applied to the 
Mayor for permission to lay their tracks down 
the east banks of the Don. 


Bristol. Pa.—The borough councils of Lang- 
horne and Hulmeville have practically agreed to 
grant the right of way for the proposed electric 
ro&d from Bristol to Newtown. 
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Reading, Pa.—The mayor has signed the bill 
granting the Reading City Passenger Railway 
Company permission to operate its entire system 
of nearly twenty miies with the trolley. 


Trenton, N. J.—Among the bills recently in- 
troduced in the State Legislature was one 
repealing the act of last year creating a State 
Electrical Subway Commission. 


8t. Louis.— Work upon the Delmar Avenue 
and Clayton Electric Railway will be begun 
early in the spring, and the projectors promise to 
have it completed within six months. 


Marion, Ind.—4A franchise has been granted 
for an electric railway to Gas City. It is proba- 
ble that all the principal points in the Indiana 
кав field will soon be connected by an electric 
railway system. 


Peekskill, N. Y.—The board of trustees have 
set February 4 as the date on which the legal 
voters of the town are to vote on the question, 
Whether Peekskill shall have an electric street 
railroad or not." 


Auburn, Ind.—At the electric-light station at 
Nappanee, on the Baltimore and Ohio road, in 
Elkhart County. a few days ago, the boiler ex- 
ploded with terrific force, instantly killing 
Electrician Johnson. 


Hoboken, N. J. —The North Hudson Railway 
Company propose to establish an electric mail 
route on their several lines and also to substitute 
the trolley system for the present horse cars on 
their line to Jerrey City. 


Erie, Ра. —Some Venango capitalists will ask 
the present Legislature to grant a charter for the 
Meadville and Erie Electric Railway. The 
water power at George's Mills, Venango, will be 
utilized for generating the electricity to be used. 


Greenport, L. I., N. Y.—The feasibility of 
building an electric railroad between Greenport 
and Orient, and possibly Orient Point, is being 
discussed among some of the stockholders of the 
Greenport Electric Light and Power Company. 


Elgin, Ill.— The Elgin, Aurora and Fox River 
electric road is making progress. The boulevard 
between Geneva and St. Charles is developing 
renewed interest in connection with the proposed 
electric railway from Carpentersville to Mont- 
gomery. 


New York.—The application of the various 
electric light companies, the Metropolitan Tele- 
phone Company and the Empire Subway Com- 
pany for permission to construct subways in 
streets where overhead wires have been ordered 
down has been granted. 


Peoria, Ill. —The power house of the Central 
Railway was recently destroyed by fire, causing 
a loss of about $100,000. It furnished the mo- 
tive power for the Adams street, Hurlburt, Knox- 
ville avenue, Main street, Ra: id Transit and 
Lakeside electric railways. 


Wheeling, W. Va.— Work is progressing 
rapidly on the new power house on the South 
Side for the electric street railway company. 
'The boilers are already in position, and it is ex- 
pected that in thirty daysthe system will receive 
power from the new plant. 


Altoona, Pa.—The Altoona and Logan Val- 
ley Electr с Railway Company have closed the 
the contracts with the Pennsylvania General 
Electric Company, who are the proprietors of 
the Edison and Thomson-Houston devices, for 
the complete equipment of the line. 


Moorestown, Pa.—The contract for street 
lighting expires іп March.—The Moorestown 
Electric Light Company are making experiments 
with arc lights for incandescent circuits, with a 
view to their substitution for the present incan- 
descent lights in the principal streets, 


Jersey City, N. J.—The company that is 
building the trolley line from Jersey City to 
Newark is pushing the work with great rapidity. 
This line is of great importance as it will connect 
with the street car lines of Essex and Hudson 
Counties as well as with the projected lines to 
Paterson and Passaic. 


Indianapolis. Ind.—R. T. McDonald, the 
millionaire capitalist of Fort Wayne, has agreed 
to purchase Dr. Light's park at Broad Ripple, 
convertit into а summer resort. and make it a 
place of suburban attraction, provided he can 
secure a franchise to build an electric line from 
the city to that point. 


San Francisco, Cal.—It is evident that im- 


portant changes in the electric light business 
throughout this State are pending.  Heretofore 
that business was almost entirely controlled by 
two corporations—the Ediscn Light and Power 
Company and the Electric Improvement Com- 
pany. The companies are understvod to have 
made arrangements to consolidate. 


Brattleboro, Vt.—A company composed of 
E. L. Waterman, S. N. Herrick, E. C. Crosby, 
S. S. Hunt and Н. F. Weatherhead has been 
organized here for the purpose of constructing 
and operating an electric railway.— The Pettin- 
gill-Andrews Company of Boston have obtained 
from the incorporators the right to build an elec- 
Ens road between Brattleboro and Saxton's River 
village. 


Needham, Mass. —A company is about to be 
formed to be known as the Needham and Newton 
Electric Railroad Company. It is proposed to 
build the road from Railroad Square, Needham, 
to the Boston and Maine depot at Newton High- 
lands. There is also talk of another electric road 
to run from South Natick through Needham to 
Dedham, and parties interested are now looking 
over the ground. 


Schenectady, N. Y.--The managers of the 
General Electric Company of Schenectady have 
in contemplation the erection of two enormous 
new buildings. They will be at least 200 feet long 
and will be very wide. One of these huildings 
will probably used for the manufacture of 
porcelain ware, such as is used for electrical 
fixtures. The other building will be used for 
general machine shop work. 


Colorado Springs, Col.—Local and Eastern 
capitaliste are pushing the próject to connect 
Colorado Springs with Cripple Creek by an 
electric railway. The route is to follow the new 
county road over Cheyenne mountain to Beaver 
Creek. The power is to be obtained from the 
electric plant in this city. The route will be 
made as direct as possible and will be selected 
for its scenic attraction by way of Seven Lakes. 


Springfield, Mass.—The Electric Meter, Gov- 
ernor and Power Company, now in process of 
organization, has bought a tract of land on the 
Wilbraham road, nearthe New England Railroad 
Devot, for the purpose of establishing an elec- 
trical plant there. The capital stock is $250,000. 
L. G. Watkins is the loca] manager of the proj- 
ect; George M. Jewett, General George B. Hib- 
bard and А. T. Pierce are the executive board, 
while Fred T. Greenwood is the secretary. 


Bay City, Mich.—A comprehensive electric 
railway system is being arranged by the West 
Bay City Electric Railway Company. The 
company has not decided just how to arrange the 
lines. The street cars that are being changed 
at present will have a single Westinghouse mo- 
tor of 25 horse power. The wheels of the truck 
are 88 inches high, or three inches higher than 
those of the present electric cars. Greater speed 
is promised. Eighteen cars are to һе rebuilt. 


Liverpool, Eng.— The elevated electric road 
has been completed and а trial train was recently 
sent over the road at а speed of twenty to thirty 
miles an hour despice а heavy fall of snow. The 
power is generated by four horizontal compound 
engines of 400 н. P. each. Each train һава 
motor ateither end which takes the current from 
a steel conductor at the side of the line by means 
of a brush or slipper. There are thirteen stations 
on the line. АП the signals are worked by elec- 
tricity. 


New Bedford, Mass. —A proposed electric rail- 
way is to commence at a point on the Dartmouth 
road in this city, thence to Padanaram village 
in South Dartmouth, from thence by the 
Tucker road to the villageof Smith Mills, thence 
through the Hathaway road in Dartmouth 
to Rockdale avenue and Mount Pleasant, its 
terminus. Its entire length will be about ten 
miles. The company will be named the New 
Bedford and Padanaram Street Railway Com- 
pany. | 

Bridgeport, Conn.—The Newark, N. J., Ad- 
vertiser says а syndicate comprising several 
prominent citizens of Newark has purchased the 
East End Railroad of Bridgeport, Conn., $300,- 
000 in cash being the price paid. The pur- 
chasers are Elias S. Ward, Gottfried Cruger, 
Andrew Radel, H. M. Doremus, Julius Stapff, 
William Scheerer, Wilbur А. Mott and others, 
of Newark ; Colonel N. H. Heft, of New York, 
and John Fritz. of Bethlehem, Pa. The road 
has hitherto been run by horse power, but 
electricity will be introduced at once, as the 
necessary permission has been obtained from 


the city.—The Waterbury, Conn., American 
says: Bridgeportis to have a new industry in 
the shape of a corporation formed te introduce 
in this State the recently discovered Pennock 
storage system of electricity. The new com- 
pany will be organized under the Pennock 
Battery Electrie Light and Improvement Com- 
pany, which is at present located at 22 Exchange 
Place, Boston, but the headquaiteis of which are 
at Chicago. The new company will open a 
plant within sixty days and proposes to have 
an exhibition car on the tracks in ninety days.” 


ELECTRICAL COMPANY ELECTIONS. 

The Seattle Consolidated Railway Company, Seattle. 
Wash. President, F. T. Blunck; vice-president, Jacob 
Furth; secretary, V. Hugo Smith; treasurer, Н. Н. 
Spencer; auditor, A. Dunn; general superintendent, 
C. 8. Clark. Mr. Blunck, the new president, is a 
wealthy capitalist of Davenport, Iowa, and the largest 
individual stockholder in the company. In addition to 
the above, Wm. D. Wood and F. Fonda compose the di- 
rectory. 


Saco River Telephone and Telegraph Company, Saco, Ме. 
President, Mark P. Emery ; vice-president, J. R. Libby ; 
secretary and treasurer, John Berryman; superintend- 
eut. Freeman Palmer; directors, Mark P. Emery, J. R. 
Libby, F. H. Hargrave, John Berryman and 8. B. 
Sheperd. 


City Passenger Railway Company, Reading, Pa. Presi- 
dent, John A. Rigg; vice-president, Matthias Moyer; 
secretary and treasurer, Frank S. Livingood ; direct- 
ors, M. B. McKnight, William Mclivain, Matthias 
Moyer, W. L. Leaman and Frank 8. Livingood. 


West Side Electric Street Railway Company, Kansas City, 
Mo. President, W.N. Coler, Jr.; vice-president, B. F. 
Moats; secretary, C. F. Hutchings; directors, C. F. 
Hutchings, L. H. Hale, W. N. Coler, Jr., В. F. Moats, 
Ben Jacobs and W. 8. Nelson. 


Chicago Telephone Company. Directors. John De Koven, 
John B. Drake, Arthur G. Fuller, John E. Hudson, J. 
Russell Jones, Robert T. Lincoln, C. E. Perkins, Henry 
B. Stone and Norman Williams. 


Edison Illuminating Company, Brooklyn, N.Y. President, 
Ethan Allen Doty; vice-president, Edwin Packard, 
secretary and treasurer, Royal C. Peabody : direct- 
ors additional to above: E. Le Grand Beers, Charles 
E. Crowell, F. S. Hatings, C. N. Hoagland, Martin 
Joost, J. G. Jenkins, D. R. James, George Foster Pea- 
body, Lowell M. Palmer, Charles M. Pratt and George 
H. Southard. : 


The Edison Electric Light Company, Philadelphia.  Di- 
rectors, Samuel B. Huey, Wm. D. Marks, Charles M. 
Swain, Amos R. Little, John Lucas, Н. Blake Tyler, D. 
В. Lindsey, L. D. Brown, Arthur Colburo, Wm. T. Tiers 
апа C. A. Coffin. 


The Chicago City Railway Company, Chicago. The old 
officers were all re-elected as follows: President, George 
Н. Wheeler; first vice-president, James С. King; 
second vice-president, Erskine M. Phelps; treasurer, 
T. C. Pennington; secretary, F. R. Greere; superin- 
tendent, M. K.Bowen. The directors elected are: L. Z. 
Lei er, Erskine M. Phelps, Samuel W. Allerton, George 
H. Wheeler, James C. King, D. К. Pearsons, William B. 
Walker. 

The Frankfort Electilc Light. Company, Frankfort, М. Y. 
President, F. C. Eaton; vice-president, S. S. Richards; 
secretary and treasurer, J. L. Seger; directors, S. 8. 
Richards, G. N. Lehr, J. L. Seger, W. D. Allen and F 
с. Eaton. 


COMMERCIAL PARAGRAPHS. 


The Detroit Electric Motor Company, through their Chi- 
cago office, have closed à contract with the Calumet Rall- 
way Company to furnish fourteen 40-horse power equip- 
meuts and ten 100 k. w. gonerators. 


The National Electric Company of Eau Claire, Wis., rc- 
portthe sale of а complete electric equipment, inciuding a 
500-light alternating dy namo, to the Beacon Electric Com- 
pany, for a new electric light station in Fenton, Mich. The 
company also expect to start four of their 500-light ma- 
chines in the Cook County Hospital within a week. 


Cutter’s Mine Socket. 


Those who have used incandescent lamps in places 
where water is apt to run over them know how the so-called 
water-proof sockets fall short of the mark. They appar- 
ently shield the works of the socket from the dripping 
water, but do not prevent the moisture from creeping up 
on the lamp and short-circulting the cap. The result is 
that the fuses are blown much too often, thus leaving the 
men in darkness unless they have other lamps on hand. 

These defects 1n the ordinary rubber, glass or porcelain 
sockets have been considered by George Cutter 1n develop- 
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ing the socket shown іп the cut. This has a well built in- 
terior (with porcelain insulations) protected by a casing of 
polished hard rubber. The leading-in wires are cemented 
into the shell, while the handle or key passes through a 
bushing which is made watertight by soft rubber washers. 


CUTTER WarER-PROooF SOcKET. 


These prevent any moisture from entering the shell at the 
sides, so that the only danger would be from the creeping of 
the water along the bulb of the lamp. To avoid this, the 
shell has & series of soft rubber rings which press against 
the bulb of the lamp when screwed into place and prevent 
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CUTTER Lamp Hook. 


any moisture from reaching the lamp base. It is evident 
that such a socket can be used with safety in places where 
there is a steady dripping of water, and it is claimed that 
it can be entirely immersed without any danger from 
short-circult. When used in mines it is furnished witha 
prong, as shown in the cut, so that it can be hooked into any 
convenient position. The socket 18 made either with or 
without a key and is being exploited by George Cutter, of 
Chicago. 


Business is Good. 

Riehle Bros.’ Testing Machine Company report the fol- 
lowing orders: А 

Taylor Iron and Steel Company. High Bridge, N. J., опе 
200,000 1b. vertical screw power testing machine. 

Booth, Garrett & Blair, Philadelphia, for their new 
physical laboratory, one Riehle 100,000 Ib. vertical screw 
power testing machine. 

Atlas Engine Company, Indianapolis, Ind., one 50,000 Ib. 
screw power testing machine. 

Logan Tron and Steel Company, Burnham, Pa., one 
300,000 Ib. horizontal testing machine for car eouplers, car 
links, pins, and chains, adjusted to British Lloyd Register. 

Chicago Tire and Spring Company, Chicago, Ill., one 
902,000 Ib. car coupler. 

Boston Belting Company, Boston, Mass., one spectal 
testing machine for testing rubber springs. 

Pickel Marble and Stone Company, St. Louis, Mo., one 8 
ft. bed marble machine. 

Pullman Iron and Steel Company, Pullman, Ill. one 
100.000 Ib. vertical screw power testing machine. 

F. P. Bagley and Company, Chicago, 111., one 8 ft. bed 
marble machine, with quarter circle, surface molder, and 
countersinking tools; one sanding machine; one round 
hole borer. 


Rutland Marble Manufacturing Company, Rutiand, Vt., 
one 6 ft. bed marbie machine, complete with all appliances. 

Howard-Harrisou Iron Company, Bessemer, Ala., one 
hay and straw rope twister. 

Thomson-Houston Electric Company, Lynn, Mass., one 
85 ton hydraulic press. 

baltimore Manual Training School, Baltimore, Md., one 
50,000 Ib. vertical screw power testing machine. 

Pennsylva 1a Steel Casting Company, Chester, Pa., one 
100.000 vertical screw p: wer testing machine. 

Canadian Government, five 2,000 lb. cement testing ma- 
chi. ie S. 

Johuson Company, Johnstown, Pa., one HiÓiehlc-Y ale Ex- 
teusometer ; one Riehle-Vernier. 

Pennsylvania Railroad, Altoona, Pa., one Riehle-Vernier 
beam for their Riehle testing machine. 

This concern also announces orders received for Riehle- 
Robie patented screwjacks f.om the following: 

United States Government, Columbian Exposition. 
Columbia Поз Company, Columbia. Pa. Slatington 
Foundry, Machinery and Boiler Works, Slatington. J. P. & 
J. M. Cornell, New York City. S. Tompkins, Engineer, 
Charlottesville, Va. United States Goverument. Boston 
Navy Yard. Terre Haute and indiana Railroad, Terre 
Haute, Ind. Tippitt & Wood, Phillipsburg, N. J. Bryden 
Horse Shoe Cumpany, Catasauqua, Pa. Allentown Rolling 
Mill Company. Allentown, Ра. Lukens Iron and Steel 
Company, Coatesville, Pa. Bethlehem Electric Light Com- 
pany, Bethlehem, Pa. 
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INCORPORATIONS. 


The Columbus Electric Company, of Columbus, Kan. 
Capital stock, $10,000. Directors: B. F. Hogg, B. M. Trace- 
well, H. R. Crowell, A. H. Crowell and F. D. Crowell, of 
Columbus. 

The North Arkansas Railway Company, Mammoth 
Spring, Ark. Capital stock. $100,000. President, P. Arlund; 


` Vice-president and general manager, К. D. Welsh; secre- 


tary, G. C. Buford ; treasurer, H. G. King. The company 
proposes to build and operate a railway, build water works, 
electric light plants, etc. 


Electric Dice Game Company, Chicago. Capital stock, 
$5,000. Incorporators: John Н. Brown, Walter R. Vaughan 
and Edmund D. Dubois. 


A company has been formed to build an electric railway 
from Everett to Snohomish, Wash., elght miles. Thein- 
corporators are M. Swartout, Thomas Dwyer, Н. M. Mit- 
chell, John E. McManus and W. DeF. Edwards. Among 
the trustees are ex-Governor Merriam, of Minnesota; A, 
F. McClaine and O. N. Nelson. 


Another electric street railway company has been formed 
in Newton, Mass. Capital stock, $100,000. Directors: H. 
B. Parker, George W. Morse, FreJeric John:on, W. F. Ham- 
mett, Austin R. Mitchell and James W. French. The route 
of the proposed road ts from a point near the centre of the 
town of Wellesley, through Newton Lower Falls and Au- 
burndale to West Newton, to connect with the line of the 
Newton and Waltham Company, which in turn is to con- 
nect with another line running to Oak Square. 


The Commercial Light and Power Company, Duluth, 
Minn. Capital stock, $500,000. Incorporators: Morgan 
Brooks, of St. Paul; Franklin Paine and G. A. Leland, of 
Duluth. The comp any propcses to furnish electricity for 
light and power purposes. 

The New Castle Electric Railway Company, New Castle, 
Del. The capital stock is placed at $100,000, divided into 
10,000 shares at $10 each, with power to increase to а 
sum not exceeding 8500, 000. The cctamissioners named 
in the bill of incorporation preseuted to the Leglsla- 
ture are Mayor Frank E. Herbert, Howard Ogle, James 


Henry H. Billany and Peter L. Cooper, Jr. The company 
was formed to establish an electric plant in New Castle to 
generate electricity for lighting public and private prop- 
erty, etc. 

The Alton Electric Street Railway Company, Alton, Ill. 
Capital stock, 825,000. Incorporators: Mauning Mayfield, 
Henry G. McPike and John F. McGinnis. 


The Calumet Electric Manufacturing and Engineering 
Company, Chicago. Capital stock, $10,000. Incorporators: 
Lucius Alvin Hine, George Edenson Lorman and E. M. Ash- 
craft. 

The Belt Line Electric Company, of Superior, Wis. Сарі- 
tal stock, $600,000. Incorporators: К. C. Pope, G. R. Smith 
and W. B. Perry. 

The Metropolltan Development Company, Norfolk, Va. 
Capital stock, $100,000. The company’s purpose is the con- 
siruction or repair of works of internal improvement іп the 
United States and Territories, and to operate water, gas, 
pueumatic power and electric works. 


The Freeport Telegraph and Telephone Company, Free- 
port, Sacramento County, Cal. Capital stock, $40,000. 
Directors: D. T. Lufkins, H. T. Lufkins, Е. Kunsting. Geo. 
Lawlor, J. Ө. Hite and Н. T. Huggins. The company will 
construct, maintain and operate a telephone and tele- 
graph line trom Sacramento to Freeport and thence down 
the Sacramento River to Richland and to other points. 


B. Toman, Dr. Peter Cooper, Evan Ө. Boyd, City Auditor 490,581. 


190,477. 


The Metropolitan Gas and Electric Light Company, 
Omaha, Neb. Capital stock, $200,000. Incorporators: J. 


„ H. MeMurthy, K. K. Hayden, E. Finney, of Lincoln; 


Thomas J. Ross, of Chicago, and A. M. Coffman, of Boston. 


Flatbush District Telegraph Company, Flatbush, N. Y. 
Capital stock, $10,000. Directors: William L. Ly nan, Henry 
Hesterberg, Isaac Davis John Maguire and James Ky an, 
of Flatbush, and William Н. Piarson, of Brooklyn. It 1s 
proposed to construct and operate lines of telegraph and 
telephone from the city of Brooklyn to the patent line 
dividing the city from the town of Flatbush, and from said 
patent line through Flatbush and the towns of Flatlands 
and Gravesend. 


Conestoga Valley Railway Company, Lancaster, Pa. 
Capital stock, 8600, 000. The company proposes to build an 
electric car line from the city of Lancaster to the city of 
Reading, a distance of thirty miles. The road will traverse 
a thickly populated section of country. 


A number of Webb City, Mo., capitalists have procureda 
certificate of incorporation, the object being to construct 
and operate an electric motor line from Webb City to 
Carthage, a distance of twelve miles. The same company 
intend to construct & belt line connecting Webb City, 
Carterville, Johnstown, Prosperity and the principal mines. 


The McKeesport Telephone Company, McKeesport, Pa. 
Capital stock, $50,000. 


Columbian Manufacturing Company, of Binghamton, N. 
Y. Capital stock, $20,000. Directors: Eli 8. Meeker, R. W. 
Meeker, 8. H. Sharpsteen, of Binghamton, and others. To 
own and operate a machine and repair shop, and to manu- 
facture and sell water and electric motors. 


The Central and South American Telegraph Company 
has filed with the Secretary of State at Albany, N. Y., а 
certificate showing that its capital stock had been in- 
creased from $6,500,000 to $8,000,000. The amount of capital 
actually paid in is $6,088,000. 


Municipal Electric Company, Decatur, Ill. Capital stock, 
$25,000. Incorporators: John N. Culver, James M. Willard 
and Elmer E. Gibson. 


The Kankakee Telephone and Electric Company, Kanka- 
kee, Ill. Capital stock, $35,000. Incorporators: Milford 
Hatch, Frederick C. Ehrich and Irvan W. Powell. 


ELECTRICAL PATENT RECORD. 


— 


LETTERS PATENT [ISSUED JANUARY 24, 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


490,297. Electiic-Ratlway Conductor. Howard A. Miner, 
New York, N. Y. Filed June 2, 1899. 

490,206. Closed Conduit for Electric Railways. Russell 
Parker and Benjamin F. Sutton, Brooklyn, М. Y. Filed 
Jan. 9, 1892. 

490,807. Electile Locomotive. Alexander Fhilipsborn and 
Max Schiemann, Berlin, Germany., assignor to Siemens 
& Halske, same place. Fi.ed Aj ril 14, 1892. 

490,597. Conductor System for Electric Railways. Raphel 
Hayden, Fairmont, W. Va. Filed April 18, 1592. 


DYNAMOS AND MOTORS. 


490,280. Electric Motor. Julius W. Hansen, St. Paul, Miun., 
as-ignor of one-half to William Н. kimeis, same place. 
Filed Sept. 25, 1891. 

490,376. Armature for Dyn&mo-Electric Machines or Motors. 
Elihu Thomson, Swampscott, Ma S., a-siznor to the 
Thomson-Houston Electric Company of Connecticut. . 
Filed July 10, 1892. 

490,449. Dynamo-Electric Machine. Robert Lundell, 
Brooklyn, N. Y., assignor of two-thirds to Edward H. 
Johuson, New York. N. Y. Filed June 21, 1892. 

490,160. Dynamo-Electric Machine. Charles Wachtel, 
Newark, N. J. Filed June 13, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


490,605. Electric Lamp Socket and Tap. Alexander F. 
Vetter, New York, N. Y.. assignor tod. C. Vetter & Co., 
same place. Filed May 20, 1892. 

TELEPHONE AND TELEGRAPH APPARATUS. 


Support for Telegraph Cables. Frederick Le B. 
Bedwell, London, England. Filed Sept. 26, 1892. 


MISCELLANEOUS. 


490,279. Electric Meter. Oscar Frolich, Berlin, Germany, 
10 рог to Siemens & Halske, same place. Filed Nov. 
16, 1592. 

490,292. Cut-Out for Electric Circults. Michael Leavy, 
Pittstield, Mass. Filed June 16, 1892. 

490,302. Insulator. Louis McCarthy, Boston, Mass. Filed 
July 8, 1592. 

490,397. Electric Annunciator System. Henry Van Hoeven- 
bergh, New York, N. Y. Filed March 24, 1892. 

490,353. Electric Mat. William G. James, Harlem. Ill. 
Filed Sept. 29, 1892. 

490,358. Electrical Musical Instrument. Anacleto Mon- 
tanelli, Portland Ore. Filed May 31, 1892. 


| 490,363. Electric Switch. Albert L. Lohrer, Lynn, Mass., 


assignor to the Thomson-Houston Electric Company of 

Connecticut. Filed March 17, 1892. 

Electrical Connecting Device. Joseph Hutchinson, 
New York. N. Y. Filed Sept. 16, 1892. 

490,479. Electric Show-Case Alarm. Rudolph C. Kruschke, 
Duluth, Minn. Filed July 9. 1892. 

490,545. Elevated-Rallway System. Charles Drill and 
Henry J. Schmitt. St. Louis, Mo., sald Schmitt assignor 
to said Drill. Filed reb. 18, 1892. 

490,560. Insulator. Auguste J. Hauty, Saltsburg, Pa., as- 
signor of one-third to John Burke, same place. Filed 
Aug. 29, 1892. 

490,626. Railway Signal. Ira L. Green. Kittanning, as- 
signor, by direct and mesne assignments, of five-sixths 
to James M. Patterson, Sharpsburg ; George M. Fox, 
Wythington Reynolds and Christopher C. Shade, Kit- 
tanning, and Marcus D. Wayman, Ford City. Pa. Filed 
Jan. 9, 1592. 

490,630. Electric Conduit. 
Cal. Filed April 5, 1892. 


Ernest L. Ransome, Oakland, 
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A Boston Enterprise. 


A Scrap of Eiectric Gas Lighting History. 


Largely owing to the fact that the two most 
important and best known departments of electri- 
cal science—lighting and railroading—have each 
made phenomenal progress during the last 
decade, the amount of capital invested at the 
present time in the business footing up to well 
nigh the substantial sum represented by $1,000,- 
000,000, many persons have arrived at the conclu- 


Cor. L. W. BURNHAM. 


sion that these two departments include about 
everything of importance or consideration in 
the electrical field. Such is not the case by any 
means, for the electric current has become quite 
ubiquitous. It may be said to have conquered 
the world, апа if we may be pardoned for using 
the simile, this subtle force, like Alexander the 
Great, is awaiting the discovery of other 
worlds to conquer." 

Itis hard, indeed, to find many forms of hu- 
man service to which electricity is not adapted. 
No man of progressive ideas, and for the matter 
of that, woman either, thinks of building & 
house or business premises without the now all 
necessary electrical equipment, every section or 
bra ich of which ensures the sweetening of hu- 
man tempers, together with the lengthening of 
human life. The feminine section of the com- 
munity nowadays insists on the family sewing 
machine, the baby’scradle, the ventilation of the 
house, and many other domestic duties being 
relegated to the never complaining care of the 
electric current through the medium of fans, 
motors and other; handy and efficient devices. 

And what is true in the foregoing allusions is 
doubly true when we include in our estimate the 
inconveniences of darkness, to say nothing of its 
dangers, & perfect horror of which all women 
naturally entertain. 'To overcome that dread in 
the feminine mind, ав well as to add to ‘‘all the 
comforts of home,“ various inventors, backed by 
capitalists, went to work in the early days of ap- 
plied electricity, and were not long ere they pro- 
duced something which supplied what, in hack- 
neyed phraseology is termed ‘а long felt want." 
This something“ was an electric gas-lighting 
device, the early pioneers in the exploiting of 
which, after several futile attempts had been 
made and failed, were men whose names and acts 
we propose to enumerate, in the belief that our 
readers will be interested in learning something 
of what has been attempted and by whom ac- 
complished in making electricity а very impor- 
tant factor in the domestic life of this and other 


countries, while building ара business that any- | 


one ought to be proud of. 

It was in August, 1880, at Bath, Me., that the 
initial step was taken in the direction of organiz- 
ing the National Electric Gas Lighting Com- 
pany, and in that city the movement was con- 
summated by the incorporation of a company 
under the above title with а capital of $500,000. 
А board of directors was at once elected and one 
of Boston's most popular ex-Mayors was made 
president. At first, and for some little time, the 
enterprise made haste slowly" through lack of 
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meansand owing to poor management, until Sep- 
tember, 1881, when Mr. Louis W. Burnham was 
induced to accept the dual position of president 
and manager, several personal friends at once 
entering the board of directors and furnishing 
capital sufficient to begin business on a practical 
scale. 

A number of very valuable patents were pur- 
chased, and parties who were known to have 
been infringing these patents speedily received 
attention and were brought toterms. The new 
president-manager soon realized that the com- 
pany had not been satisfactorily handled, while 
its methods were somewhat irregular. In view 
of this condition of affairs a new ccmpany was 
organized under the title of ‘‘The Electric Gas 
Lighting Company,” with a capital of $250,000. 
The incorporation was made at Portland, Me., 
in April, 1882. АП the property and franchises 
of the old company were purchased and new 


- directors elected. 


The board included Mr. John N. Barbour, Dr. 
W.C. Cutler, Mr: Alvan A. Sweet, Mr. John 
Hopewell, Jr., Mr. W. H. Dyer and Mr. Louis 
W. Burnham, the last named also being elected 
president and Mr. Barbour treasurer. 

At once contracts were made with & manufac- 
turing company in Connecticut for the construc- 
tion of а regular line of electric gas-lighting 
apparatus. Under these contracts goods unsuita- 
ble for the trade were made after over а year's de- 
lay, when & change was deemed necessary. The 
Western Electric Company then undertook to 
manufacture the goods—this was in February. 
1885— continuing to do so until the following 
July, when that company removed its Boston 
business to New York City. 

The Electric Gas Lighting Company thereupon 
determined to manufacture its own goods. In 
November of that year, factory rooms, machin- 
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ham becoming vice-president and continuing 
general manager. 

This proved to be the real starting point from 
which the company’s success dates. From a busi- 
ness aggregating sales valued at $15,000 in 1885. it 
expanded until at the close of last year, 1892, it 
had done а business of $150,000 in that single 
year. 

During the first five years of its existence this 
company evidently had an uninterrupted hill to 
climb, Having been organized to engage in 
a strictly electric gas-lighting business, its 
patents were constantly being infringed and 
its business interrupted by unscrupulous firms, 
until it found itself, for its own protection 
and well being, compelled to abandon the origi- 
nal idea of making and selling electric gas-light- 
ing apparatus exclusively. Soin 1886 the com- 
pany branched out into a general domestic elec- 
trical business, and at the present time is entitled 
to rank as one of the leading and most extensive 
companies of its kind in the country. 

The more clearly to convey some idea of 
what it is doing to-day, we publish herewith a 
series of cuts illustrative of the new factory which 
has been leased for a term of years, being 240 
Dover street, Boston, where its multitudinous 
devices and specialties are manufactured by a 
large corps of expert electricians and mechanics 
who are kept constantly employed by virtue of 
their skill and the high class work they can turn 
out. 

The factory building is of brick, six stories 
high, well lighted on both sides, having a spacious 
entrance, with freight elevator almost large 
enough to accommodate a freight trolley and 
pair of horses. 

The cut forming our Frontispiece shows the in- 
terior of the main floor which is largely covered 
with machinery of the best and most modern 
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ery and power were leased from the New England 
Manufaeturing Company, in Hamilton street, 
Boston, and operations were begun with about а 
dozen men. It was but a short time before these 
facilities were outgrown, and a new factory was 
secured and leased at 173 Devonshire street and 
from that time on the business has constantly 
grown. 

In May, 1885, Mr. Joseph S. Fay, Mr. E. G. 
Byam апа Mr. Jacob M. Haskell, of Boston, 
and Mr. Francis C. Foster, of Cambridge, all 
well-known business men, were chosen as the 
company's directory in place of Mr. Dyer 
and Dr. Cutler, resigned. New funds were added 
to the enterprise, and Mr. Fay was elected presi- 
dent in December, 1885, Mr. Louis W. Burn- 


types, including screw machines, die presses, 
stamping machines, lathes, drills, shears, punches, 
magnet winding machines, emery wheels, polish- 
ers, buffing wheels, indeed every kind of tool 
necessary for turning out large quantities of all 
kinds of metal work. Аз will be noted, there is 
little spare room on this floor which is occupied 
by nearly forty artificers. 

The second cut shows the department where 
magnet winding is in progress and the assem- 
bling of the various devices from the many parts 
large and small made in the other part of the 
factory is going on,in other words. where the 
articles are put together. 

The third cut is another view of the factory 
where raw material is being rapidly transformed 
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into almost every conceivable shape and size 
requisite for completing one or another of this 
company’s special line of goods. 

The fourth cut shows a view of the extensive 
stock room wherein is kept constantly on hand a 
large and valuable stock of material, including 


where an immense and complete stock of electri- 
cal goods is carried and where, cosily ensconced 
when he is not on the road somewhere between 
the beginning of creation and the day of judg- 
ment, hustling after business, may be found Mr. 
Louis W. Burnham, the genial and enterprising 
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iron, brass, steel, copper, platinum, mother of 
pearl, bronze, wires of all sizes and qualities, 
covered and bare, etc., eto. 

The factory office is shown in this cut. In 
addition to the factory as shown there is а separ- 
ate room devoted to the exclusive purpose of 
manufacturing the zines for the famous '' Sam- 
son” battery, on which а special corps of men is 
kept constantly at work, the output of this 
specialty alone amounting to nearly nine thou- 
sand monthly. Then there is the electroplating 
room, where, with the aid of a complete and ex- 
tensive plant, every kind of gold, silver, copper, 
bronze, nickel and other plating is done under 
the supervision of one of the leading experts in 
this department of business. 

Adjoining the plating room is the polishing 
room, where. with the aid of several buffing and 
polishing machines, the finest work is done by 
first-class men only. 

Not only is the floor of this large factory fully 
utilized, but even the space overhead along each 
side of the factory from front to back has had to 
be utilized for the storing of polished wood and 
fibre goods, such as cases, frames, etc., for 
annunciators, bells, push buttons, alarms and 
other appliances. 

So complete and efficient is the staff of 
men employed that little has to be done out- 
side. From the handling of crude brass, copper, 
iron, steel or platinum, to the finishing in paint. 
gold or varnish, men are employed to do it all. 

It need hardly be stated that for the regular 
and orderly administration of the manufacturing 
business of this company every department is 
controlled and operated in a most precise ard 
methodical manner. Waste, extravagance, irreg- 
ularity of any kind is impossible. Superin- 
tendent Lane апа Foreman Galbraith, both men 
of wide experience and fine ability, take care that 
everything shall run smoothly, and the interests 
of the company and its employees are alike care- 
fully watched and secured. It may incidentally 
be stated here that the special tools used in the 
business are made by men specially employed 
for that purpose. 

As will be perceived, the foregoing is a de- 
scription of the factory only; the sales, shipping 
and clerical departments of this prosperous com- 
pany being on Devonshire and Arch streets, 


general manager, whose portrait, at the opening 
of this article, will be quickly recognized by his 
many friends in the electrical business. 

Mr. Burnham enjoys so wide a circle of ac- 
quaintance and has achieved so marked a degree 
of success that we fee] tempted to close this arti- 
cle with the briefest allusion to his life and its 
varied activities. 

Ashe has informed the writer, young Burnham 


As an expert penman he travelled through the 
Eastern and Middle States conducting classes in 
writing with great success. 

He subsequently held appointments in leading 
seminaries and academies, at some of which he 
taught large numbers of pupils. For atime he 
studied law; went West іп 1855, engeged in 
Commercial College work, and became a promi- 
nent citizen and city clerk of Rockford, Ill., dur- 
ing the years 1856-57. The West not suiting the 
health of his family, he returned East in 1868, 
and established a very successful business college 
at Springfield, Mass. But the arduous labors at- 
tending the management of a successful institu- 
tion of this kind undermined his health, and he 
had to abandon what was otherwise a most con- 
genial and profitable enterprise. After recupe- 
rating for some time, Mr. Burnham assumed 
management of the New England department of 
а New York Life Insurance Company, which un- 
der his enterprising care expanded rapidly. He 
assumed this position in the spring of 1868, and 
continued in it until 1881, when he was appointed 
president and manager of the company with 
which he is still identified, a company whose phe- 
nomena] growth under hissagacious management 
we have endeavored to outline in the early part 
of the present article. 


The Steam Equipment of Modern Central 
Stations. 


ewer 


BY ALFRED A. HUNTING, M.E.* 


The first consideration in arranging а central 
station is location. It should be near the centre 
of distribution of powers. Calculations should 
be made of the probable growth of business in 
all directions, so that it shal] be centrally located 
for as long a period as possible. If several sta- 
tions are to be used jointly to supply a large dis- 
trict, they should be so located with reference to 
each other that each section will be amply pro- 
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was born at Canterbury, Conn.,in 1831, where 
he remained with his parents until he was nearly 
eighteen years of age. Up to that time he had 
busied himself in many ways, working at vari- 
ous employments when he was not adding to his 
fund of knowledge at school. 

His earliest experience in commercial pursuits 
was gained at West Brookfield, Mass. 


vided for, and that in case a station should be- 
come disabled the others can supply the de- 
ficiency without disarranging the general service 
if at any time a heavy demand is made in any one 
section or by the whole district. 

In choosing a site for a station, accessibility 


*Read before the Thomson Scientific Club, Lynn, Mass. 
Thursday, January 26, 1898. 
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for delivery of fuel and disposing of ashes with | 


the smallest amount of manual labor possible is 
of the greatest importance. The éaving that can 
be made by careful planning at first will decide 
whether the station will be а success financially 
or not. The storage for coal should be so ar- 
ranged that it will not have to be handled at all 
after it is landed from the caror ship. A receiv- 
-ing bin should be arranged, if coal is to be re- 
eeived by cars or boat, where the coal can be 
dumped, and from which & mechanical conveyor 
shall carry it to bins situated higher than the 
boilers. Each bin should have its own scale, 
and all coal weighed. А shute to land the coal 
in front of eacb boiler if they are stoked by 
hand, and to deliver to the mechanical stoker if 
the stoking 1s done mechanically. The weight of 
the coal should be recorded when each bin is 
filled, and each draught for a boiler should be 
charged to the boiler served; this not only checks 
the weight of the coal, but also shows just what 
each boiler is using, and will help to quickly de- 
termine at any time the duty each boiler is per- 
forming. 

If the ashes cannot be dropped so as to be de- 
livared to cars by gravity, they should all be 
dropped to a central bin, or bins, and from there 
be carried by mechanical conveyors to cars. The 
saving in manual labor will be the interest on a 
a largé investment. The power to be used should 
be carefully estimated, not only what the first 
demand will be but what the development of the 
future will call for. Accurately lay out and 
measure for the whole plant, and build the build- 
ing to accommodate the machinery, and not first 
build the building and then make the machinery 
adapt itself to the building. Thebuilding should 
be set on heavy foundations, and as near fire- 
proof as it is possible to make it, with plenty of 
light and air. In arranging for foundations 
where piling has to be done be sure and cut the 
piles well below high water mark. There is соп. 
stant change of water level where the land is 
back from the immediate water front. This was 
shown plainly to the writer about one year ago. 
The foundations of abuilding in Boston that had 
been built some years began to settle, cracking 
the walls and piers. The attention of the owners 
was called to the matter, as was the building in- 
spectors. An investigation was made by digging 
down around the walls and piers. It was found 
that the water had changed its level, and that the 
caps of all the piles was about five (5) feet above 
high water. The piles were oak and of good 
size, but because of the water not getting to 
them properly dry rot had set in causing them to 
be so bad that pulling them apart with the fin- 
gers was an easy matter. What caused the water 
to change its level? 


First, there have been large sewers put in the 
neighborhood. 

Second, buildings that have been built since 
have had their foundation walls carried down 
deeper, which kept the water back; and since the 
foundations of the old buildings were changed 
the water level has changed again to about one 
(1) or two (2) feet lower. This was caused by a 
large building being put upon the side the press- 
ure came from. The result is, the old bailding 
must come down in the near future. Quicksand 
is bad to put foundations on, but there are worse 
things than that to contend with. A large sec- 
tion of land in the vicinity of the Boston Post 
Office is a quicksand at a level where founda- 
tions should begin. There has been a constant 
settling of the Boston Post Office ever since it 
was started. A building on an opposite corner 
from the Post Office was built on very bad quick- 
sand. The earth was excavated until the dive” 
sand became too bad to handle. Concrete was made 
of broken stone and French cement, to the thick- 
ness of about six (6) feet. This cement hardens 


to а consistency of stone. 
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Here was a floating 
foundation. It has always remained plumb and 
has never settled. Screw piles have done good 
service in quicksand. Every situation where the 
substrata are not known should be bored in 
numbers of places to be sure of just the condi- 
tions to be met. Even rock foundations must be 
carefully examined, asin places where there is 
considerable dip to the rock, and there is water 
between the earth and rock foundations, they are 
apt to slide, especially where there ismuch vibra- 
tion. In such cases anchors should be put in, by 
cutting deep into the solid rock, building into 
them with heavy masonry strong enough to 
stand any thrust that may be put upon them. 

The machinery should be so arranged that 
those in charge will not have to go up and down 
more than is absolutely necessary to get at 
the different working parts. Arrange so that 
hoisting apparatus and travelling cranes will be 
available at every point for facility in handling 
material in cases of inspection or for repairs. 
Also remember to arrange that the different ma- 
chinery can be taken down if occasion requires, 
and with as small expense as possible. This mat- 
ter is often never even thought of. 

The chimney should be carefully studied; the 
height and area must all be calculated with accu- 
racy. If the chimney is to be of great height, it 
is a matter of the greatest importance that the 
foundations shall be of the best possible con- 
struction. Time and money spent in foundations 
pay. The shape ів a feature of more than pass- 
ing importance, as wind and weather are con- 
stantly deteriorating the material. There are 
few tall chimneys that are plumb. 

The best form is the round chimney and one 
with but little ornamentation at the top. All 
projecting psrts are simply levers for the wind 
to act upon. 

The force of wind at 

0 miles per hour is 12.800 lbs. per ват. foot. 


17.712 
70 46 [17 ““ 94.108 “ “ “ 6 
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100 [17 [I] [17 49.900 46 66 «4 “% 


This gives а chance for racking and straining 
that does not appear at the first thoughts given 
to chimney construction. The draught of the 
chimney is of great importance. When the tem- 
perature and density of the air inside the chim- 
ney is equal to that of the outside air there will 
be no tendency to produce motion, the air inside 
the chimney being heated, consequently becom- 
ing of less density than the outside air, the excess 
of pressure exerted by the outside air will force 
the column of air inside the chimney upwards ; 
this pressure of draught is equal to difference in 
weight of the two columns of air. The volume 
of atmospheric air is increased in the ratio of one 
(1) to one and three hundred and sixty-five thou- 
sandths (1.805) in rise in temperature from 82 
degrees to 212 degrees F. under constant press- 
ure; and where the volume is constant the press- 
ure is increased in the ratio of 1. to 1.3605. The 
expansion under constant pressure is uniform 


1 
and is at the rate of 403. 2 Part of 32 degrees F. 
for each degree of rise of temperature, say the 


: 1 қ 
fraction 493.2 At this rate of contraction the 


absolute zero of the Fahrenheit scale, or point of 
no heat, ів (493—382) = 461 F., ог 461 degrees be- 
low zero on the scale. This is the coefficient of 
expansion of gases on the Fahrenheit scale. 

It has been found in practice that the best re- 
sults in the draught are obtained when the den- 
sity of external atmosphere is to the density of 
the gases in the shaft as two (2) to one (1), or 
when the temperature of the escaping gas is 
about 580 degrees Fahrenheit. Above this there 
is no practical gain in the draught and a great 
waste of fuel takes place. It is also very inju- 
rious to the bricks and mortar. It is also found 
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that with a lower exhaustion than one. half inch 
of water pressure it is difficult to keep a good fire 
without constant stirring, which is waste of fuel 
and produces smoke. Syphon water gauges are 
commonly used to take draft off chimneys, the 
exhaustion being given in inches of water. A 
cubic foot of water at 60 F. weighs 62.5 lbs., 


therefore the density of air 18 817 that of water. 


If W equals the theoretical draught of shaft in 
inches of water pressure, H the height and V the 
velocity, then 


w-H*X1? „nd 
817 
V —06/W. 


In building а chimney ап allowance of вау 25 
per cent in the power of the chimney should be 
made for future additions. It is next to impos- 
gible to determine the actual velocity of the gases 
in & given chimney, as the conditions affecting 
the draft vary from day to day ; the direction of 
wind, barometer, coal and care in firing each 
have а share in the actual resulta. 

The boiler should be selected with great care. 
Much care should be given to all details in loca- 
ting. Accessibility to all parts must be had for 
repairs and inspection. Give plenty of head 
room. and make the boiler room as light and airy 
as possible. Comfort for the firemen should 
never be omitted. They can do much more work, 
their health be better, and everything more satis- 
factory where these points are looked after. All 
foundations and settings should be done in the 
best manner; so much is hidden that much poor 
work can be done and not show if inspection is 
not carefully carried on at all times in construc- 
tion. High pressure and high evaporation duties 
are what will accomplish the resultsthat engineers 
are looking for. Tho Committee of Judges of 
the Centennial Exhibition to whom the trials of 
computing boilers at that Exhibition were in- 
trusted adopted the unit—thirty (30) pounds of 
water evaporated into dry steam per hour, from 
feed water at 100 де, геев F. and under a press- 
ure of seventy (70) pounds per square inch 
above the atmosphere, these conditions being 
considered to represent fairly average practice. 
The quantity of heat demanded to evaporate a 
pound of water under these conditions is 1110.2 
British thermal units, or 1.1496 units of evapora- 
tion. ‘The unit of power proposed is thus 
equivalent to the development of 33.805 heat 
units per hour, or 34.488 units of evaporation. 
The unit of evaporation is taken as a certain 
weight, preferably unit of water evaporated 
“Ітоп and at" the boiling point under atmo- 
spheric pressure. The now accepted unity of 
boiler power in the code constrncted for the 
American Society of Mechanical] Engineers is 
the equivalent of the Centenn1al standard, and 
in all standard trials the commercial horse power 
is taken as ап evaporation of thirty (30) pounds 
of water per hour from a feed water temperature 
of 100 degrees F. into steam at seventy (70) 
pounds gauge pressure, which is equal to thirty- 
four and one half (344) pounds of water evapo- 
rated from a feed water temperature of 212 de- 
grees F. into steam at the same temperature. 
This standard is taken as the equivalent of 33.305 
thermal units per hour. A boiler rated at any 
stated horse power should be capable of develop- 
ing that same power with easy firing, moderate 
draughtand ordinary fuel while exhibiting good 
economy; and the boiler should be capable of 
developing one-half (3) or one-third (1) more 
than its rated power to meet emergencies at 
times when maximum economy is not the most 
important object to be attained. Boilers in 
regular duty are evaporating ten (10) lbs. of 
water рег pound of coal. If the feed water could 
be heated to 212 degrees F., this would be better 
than twelve (12) pounds of water evaporated per 
pound of coal. As more attention is paid to the 
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boiler the higher will be tue efficiency until we 
get nearly to theoretical evaporation. | 

The temperature of the gases should be closely 
watched, and not allowed to go to waste at over 
four hundred (400) degrees F. The difference in 
cost of generating steam sta pressure of eighty 
(80) pounds and of steam at one hundred and 
sixty-five (165) pounds is 2.25 per cent. in ex- 
penditure of coal, and again of over 100 per 
cent. in power. With a properly constructed 
boiler, there is no more danger in carrying one 
hundred and sixty-five (165) or two hundred (200) 
pounds of pressure than there is in carrying sixty 
(60) or eighty pounds inthe ordinary boiler. I 
well remember when it was thought to be а re- 
markable thing to see a gauge record one hun- 
dred and five (105) or one hundred and ten (110) 
pounds pressure on locomotive and marine 
boilers; now it isan exception to find a modern 
locomotive or a marine boiler that carries less 
than one hundred and fifty (150) pounds, and 
some as high as two hundred (200) pounds. It is 
practicable to carry such pressures on locomotives 
and marine boilers. They aresubjected to heavy 
strains and vibrations that stationary boilers 
never are or can be subjected to. There is hardly 
a limit to pressure that can be carried by a well 
constructed boiler. Pressure means heat, and 
heat pressure. By high pressure the latent heat 
is absorbed, and the theoretical power comes 
nearer to being realized. The engines must be 
selected with a view of carrying the economy to 
its fullest extent. When compound engines were 
first introduced they were not received with 
favor. A simple engine used condensing was 
goodenough. The fact that long voyages by 
ster mship were not profitable led John Elder to 
study into the matter. He built triple ex- 
pansion engines and boilers to carry high 
pressure. The result enabled steamships to be 
built of enormous proportions and of great 
speed, and they pay. Why? Because of the great 
saving in coal consumption, which enables 
steamers to carry so much more paying freight. 
There is much difference between the consump- 
tion of one pound of coal per horse power per 
hour and the consumption of five pounds per 
horse power per hour. There are still engi- 
neers that scoff at new-fangled ideas of multiple 
cylinder engines, notwithstanding the consump- 
tion of coal per horse power per hour is lessened 
every year by more science being put into the 
construction of engines. In selecting engines, 
there are several things to consider. First, 
economy in consumptiou of steam. Second, 
strength of all parts, good workmanship and 
regulation. By all means avoid an engine that will 
run away when relieved of load. Third, sim. 
plicity, that they may have few parts, be of long 
life and the cost of repairsa minimum. Do not 
adopt an engine because it is fashionable but be- 
cause of merit. If there are heavy constant 
loads, divide the power into as large units as 
possible with triple or quadruple expansion en- 
gines. In street-railroad work, the triple ex- 
pansion engine is better than the ordinary com- 
pound. Speed is more uniform; itis more elastic, 
adapting itself to the inequalities of load with 
greatest ease and without shock. 

There аге places where condensing would be 
very expensive, because of the cost of water. 
But within two or three years even this has been 
overcome by pumping the circulation water to 
shallow tanks on the roof, the water falling from 
one tank to the other, until the temperature is 
reduced sufficiently for a cooling medium. 


There have been several successful ways de- 
vised to do condensing even where water is al- 
most prohibitory. Wherever you can, use con- 
densing engines. When you cannot condense, 
compound them. For small engines, say of 
fifty (50) to seventy-five (75) m. P., it would not 


pay to put in acondenser for a single engine, 
but where several small engines are used, by 
tying them all to one condenser a large saving 
can be made. There is no fixed rule to go by in 
steam engineering; what may be admirably 
adapted for one case would not do as well in an- 
other. Keep well posted, and be able to judge 
what will be the most advantageous scheme to 
adopt at each station. Make careful drawings of 
everything, in plan and elevation; if all cannot 
be shown properly without, make sectional views. 
Every detail should be worked out. The draw- 
ings should be so carefully made thatany serious 
defect will at once appear. Itis much cheaper to 
remedy a mistake on a drawing than after the 
plant is partly erected. Too much care cannot 
be given to the drawings. It used to be said of 
John Ericsson that he scarcely ever went to look 
at machinery from his designs, he was so sure 
of his drawings that he knew the machinery 
would work. 

In piping, avoid all abrupt turns. Put in 
large radius curves of bent wrought iron pipes. 
If the run is long, the flanges should be of steel 
bent on as large radius as possible, riveted to 
the pipes and the flanges riveted together. The 
expansion and contraction will be cared for by 
the curves in the flanges on the principle of an 
accordion. This avoids all slip joints and ex- 
pansion joints, which should always be given a 
wide berth. 


Where valves and fittings have to be made into 
the pipes, the flanges should be tongued and 
grooved, with heavy bodies, and ribbed. Separa- 
tors should always be put in close to the engine, 
and after the pipe passes the separator it should 
be enlarged to form a receiver of a capacity of 
about five (5) times the fill of the high pressure 
cylinder. This always ensures constant pressure 
and saves shocks and pulsation in the steam 
pipe. It also saves the strain on the flanges, and 
the pipes will be free from leaks. The separator 
gives dry steam and catches any water that may 
accumulate in the pipes and keep it from going 
to the engine. It ispractically a filter. There is no 
power exerted by the water in passing through 
the engine other than to do damage. Whatever per 
cent, of water is in the steam is so much power 
taken from the steam and wasted, and the press- 
ureof water in the steam acts as & condenser, 
which makes the per cent. of water grow larger іп 
long pipes. All steam pipes should be covered with 
the best non-conductor possible. It keeps the 
pipes of nearly & uniform temperature, avoiding 
condensing of steam, reduces the expansion and 
contraction of the pipe due to cold draughts and 
other causes. All piping to be in duplicate, so 
that if by chance any part of it gets disabled 
the engines will not have to be stopped. There 
should be good broad walks running beside each 
run of piping, accessible hy easy means; where, 
as in many places, the pipes are high up. a small, 
quick running elevator would prove of great 
service not only to be used to get up quick but 
io carry up any needed tools or materials. 
Everything should beeasy to getat. It may be of 
inestimable value some time when least expected. 

The pipes between condensers and engines 
should be of ample size, for the place the vacuum 
is needed. isin engine cylinder not in thecon- 
denser. Ample condenser, ample pipe, with as 
few bends as possible, give best results. І have 
seen twenty-six (26) inches of vacuum on gauge 
at the condenser, and only two inches vacuum in 
the engine cylinder. Cause, small piping. A 
heater should be put in between the engine and 
the condenser; it will give all the heat due to 
vacuum carried. After passing through the first 
heater, an auxiliary heater should be put in, 
steam from pumps passing throughthat. There- 
sult will be water at about 207 or 208. This helps 
largely in economy of fuel.. The drips of the engine 


should all be connected with the condenser. By 
80 doing, a quick start can be made at any time. 
Simply open drips; the condenser takes the cold 
sir out and steam being admitted to the cylinder 
the waiting to slowly warm up is avoided. After 
engine comes to speed, shut drip and you are all 
right. 

There are few uses that ап engine can be put 
to that the load will be so uneven as in street- 
railway service, especially if there are heavy 
grades. Consequently the engines must be 
built purposely for such work, and should be 
much heavier than for ordinary service. These 
engines must be ready at all times for service, as 
а call for extra power may come at any moment. 
Extra engines should be put in so that the maxi- 
mum load can be carried at all times. 

All jack shafts must be large, with bearings 
long and close together, tbe foundations for the 
bearings so placed that vibration shall be reduced 
to a minimum. Bending and vibration of a jack 
shaft causes friction, which ie so much taken from 
ihe power. When & jack shaft and friction 
clutches are to be used, a quill relieves both shaft 
and friction clutch. The shaft runs in its own 
bearings, the quill has bearings of its own. 
There is no heavy weight of pulleys and clutch 
sagging the parts running dry and heating. А 
friction clutch should be of as few parts and 
simple as possible, the running balance true. 
This will save vibration and add to the security 
and life of the plant. 

There should be a log kept, showing just what 
each man does, giving in detail everything that 
happens, amount of all material used of what- 
ever kind, time of coming and going of every 
man connected with the engineering department. 
By this you will be surprised to see how quickly 
faults and causes of accidents can be located. 
Each man will have an interest to do well. You 
will soon find the personal of the employees to be 
high. Each man will have & personal responsi- 
bility and know that his record can be seen by 
all the others at any time. Avoid complication, 
simplicity is the great success of engineering. 
In drawing specifications, do not use ambiguous 
terms or ask for impossible things. Be sure 
what can be done; ask for, and see that it is. 

Manufacturers of steam engines and boilers 
who are up with the times know what will give 
best results as to detail and construction. Putthe 
responsibility on them. Do nottry tooutdo some 
one else in fertility of invention, then, by rob- 
bing the machinery of its symmetry, smoothness 
in working and efficiency. If you have a rea 
invention, try it first where it can do no harm 
it does not work at the first trial. Few engineer 
are asked or paid toinvent. They are paid 
assemble the best ideas of others and put them 
in shape to obtain best results for their clients. 


ELECTRICAL COMPANY ELECTIONS. 
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Smith; treasurer, N. R. Ferguson; directors, John R. 
Mulvane. T. B. Sweet and Edward Wilder of Topeka; 
C. E. Yost and A. Burt of Omaha; А. G. Fuller of Chi- 
cago, J. E. Hudson of Boston, 8. A. Walker of Bt. 
Joseph and J. 8. Chick of Kansas City. 

Boulder Electric Light Company, Denver, Col. Dr. I. L. 
Bond, president; J. H. Nicholson, secretary ; George 
M. McClure, treasurer; directors, Dr. I. L. Bond, J. Н. 
Nicholson, George M. McClure, B. M. Williams and Dr. 
Renel Bartlett. 

Jersey City Electric Light Company, Jersey City, N. J. 
President, Horace H. Farrler; vice-president, George 
B. Wilson; secretary &nd treasurer, Geo. H. Farrier. 
superintendent, W. W. Titzell; directors, Horace H. 
Farrier, Geo. B. Wilson, H. C. Adams, C. T. Friend, C. G 
Foye, С. V. Bartlett, Hiram Wallace. 

The Cedar Rapids Electric Light and Power Company, 
Cedar Rapids, Iowa. President, John E. Hamilton; 
vice-president and manager, W. J. Greene; secretary 
and treasurer, Isaac B. Smith; directors, James L. 
Bever, John T. Hamilton, W. J. Greene, James Morton 

‘and P. C. Frick. i 
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*€ Eleetricity,? under its present ownership, 
has never solicited the advertising patronage 
of the General Electric Company. 


During the past week the un- 


The 
Goebel usual interest attaching to the 
Lamp. strong defense submitted by 


the Beacon Company in the injunction suit 
brought by the General Electric Company has 
been raised to the highest pitch by the seemingly 
incontrovertible evidence adduced by the de- 
fendants to establish the fact of the priority of 
invention of the incandescent lamp by Heinrich 
Goebel and thus invalidate the claims of the Edi- 
son incandescent lamp patent. 

The character of the evidence submitted at the 
first hearing of the case was such as to arouse 
the deepest interest of the electrical profession 
and to turn the tide of popular opinion in favor 
of the newly discovered inventor, and the addi- 
tional evidence introduced during the past week 
has been more than sufficient to confirm this 
opinion in the minds of the laity. 

At the present writing the question appears to 
resolve itself into one of scientific import, as the 
number of the defendants’ witnesses, amounting 
to fifty or more, practically precludes the possi- 
bility of error or fraud in regard to the time 
when Goebel's work in this field was prosecuted. 
Aside from the question of priority, however, 
the defendants’ case presents a formidable array 
of testimony as to the practicability of Goebel's 
lamps; and the exhibits offered in evidence con- 
form to the commercial type of lamps in use to- 
day far more closely than does the lamp for 
which Mr. Edison took out his patent now in 
litigation. 

This similarity wil be manifest to the least 
technical observer, and reference to the diagram 
of the Goebel exhibit, page 48, will serve to 
confirm its remarkable conformity to electric 
lamps of present manufacture. 

The filamentary bamboo carbon, platinum in- 
leading wires, glass chamber and vacuum are all 
in evidence, and are authenticated by the testi- 
mony of numerous witnesses; but beyond this 
similarity, the methods of manufacture adopted 
by Goebel appear to have anticipated many sup- 
posed recent inventions, and point unerringly to 
the careful study which Mr. Goebel must have 
given to the subject in order to attain the success- 
ful results which he achieved at that early date. 

That his scientific researches were carefully 
conducted is evidenced by the fact that at this 
late day his assertion concerning the different 
effects produced upon copper by pure and impure 
mercury could only be verified by the experi- 


ments of an expert. 
The accurate scientific knowledge, and the 


habits of minute observation of Mr. Goebel, com- 
bined with his manual dexterity, make his case 
the more probable, and it is noteworthy that all 
who have come in contact with him have beenim- 
pressed by his simple straightforward manner. 
It must be remembered, however, that the 
establishment of Goebel’s claims would not 
necessarily detract from the originality or value 
of Mr. Edison's work in this line; and 
as new facts are brought to light in the 
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apparent that the invention of the incandescent 
lamp was rather in the nature of a gradual evo- 
lution than the result of an entirely novel con- 
The patent records of England show 
that this method of illumination was the subject 


ception. 


of a patent granted to Augustus King in 1845. 
J. W. Starr and Dr. W. H. Draper were also 
known to have experimented with incandescent 
lamps at about the samedate. An illustration of 
one of these lamps shows an arrangement anala- 
gous to the present lamps except that the globe, 
instead of being sealed, was constructed at the 
top of a barometer tube. However, as the inven- 
tor mentions the use of these lamps for fishing 
at night by lowering them into the ocean, it is 
evident that such lamps must have been sealed. 
The adaptation of these lamps to commercial 
purposes eonstitutes the real invention, and in 
this respect the evidence of Mr. Goebel presents 
the validity of his claim in the strongest light. 


ж е ж 
А There have appeared from 
Patent time to time à number of 
Suggestion. criticisms concerning our pat- 


ent laws, and the pertinence of these complaints 
isemphasized at present with special force by 
the litigation both in this country and in Eng- 
land which has involved several of the most im- 
portant electrical patents in use, and which in 
several notable instances has only been con- 
cluded within а few months of the expiration of 
the patents. The cases of the Brush storage- 
battery, the Hopkinson three-wire system in 
England, and the Edison lamp y atents have been 
called prominently before the public during the 
past few months and clearly illustrate this point, 
as well as the fact that the same conditions pre- 
The Electrical Review 
of London in a recent editorial ascribes this con- 
dition to the delay which has characterized the 
efforts of a large number of patentees to establish 
their claims and to proceed against alleged in- : 


vail in other countries. 


fringers. 

In default of such proceedings, the purchasers 
of infringing apparatus are naturally led to the 
conclusion that the failure of the patenteeto take 
any action against the infringer implies a tacit 
acknowledgment of the latter's right to maru- 
facture the article in question, and in this way 
large interests have been built up, continued un- 
molested for years, involving in some cases 
enormous investments, which eventually may 
prove worthless when contested by the patentee. 

An obvious remedy for this abuse is suggested 
by our contemporary, vız., ‘‘ Let the validity 
of the patentee’s claims be settled at the outset 
of thecareer of the patent "—an effective remedy, 
but one probably difficult to apply. It appears 
equitable that & reasonable limitation should be 
prescribed by law, however, during which any 
action either to uphold or invalidate the patent 
must be commenced, and after which any laches 
must resolve against the delinquent party. 

Another abuse of the patent right which is en- 
tirely foreign to the spirit of the law is the pur- 
chase and suppression of a patent by those 
whose interests would be opposed by its use. 
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This abandonment of patented inventions is 
largely in vogue, particularly in the electrical 
field, and should constitute the ground for an- 
nulling a patent if continued beyond & reasona- 
ble limit. 

It has always been the policy of the United 
States Government to interpret the rights of 
patentees in the most liberal spirit possible, and 
to construe every doubtful point in their favor. 
It is only justice that inventors should be en- 
&bled to reap the full reward which inures from 
a patent, but it seems equally fair that it should 
not be used solely to obstruct the science to 
which it appertains. | 

The fundamental idea in granting patents is to 
advance the progress of science and the me- 
chanical arts, and to this end a limited monopoly 
is secured to inventorsto stimulate work in this 
direction. A patent being in the nature of a con- 
tract between the Government and the patentee, 
ought to imply some obligation as to the use of 
the article, for if it beanimportant one and con- 
tains fundamental claims, failure to prosecute 
deceives the public, while suppressing its manu- 
facture impedes rather than advances the prog- 
ress of the art to which it relates. 


ж ж g 

THE charge made by Mr. Frederick P. Fish, 
that the entire defence made by Messrs. Witter 
& Kenyon for their clients, the Beacon Company, 
was fraudulently manufactured, is amusing to 
the public, but we doubt if it was regarded in 
this light by Judge Colt. 
. Mr. Fish should remember that Mr. Witter 
was & reputable and respected counsellor when 
he (Fish) was wearing knickerbockers and play- 
ing marbles—and cheating, doubtless, whenever 
he got the chance. 
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A Mechanical Theory of Magnetism. 


Mr. Leon J. le Pontios, of the Westinghouse 
Company, gave a lecture before the Pittsburg 
Electrie Club on January 14 in which he dis- 
cussed the theory of magnetism and the possi- 
bility of the direct conversion of heat energy 
into electric energy. He predicts the possibility 
of utilizing the vibratory molecular motion 
called heat to generate and destroy instanta- 
neously magnetic properties of а body, the heat 
being absorbed in the mechanical work of mag- 
netization and demagnetization; and after pros- 
ecuting numerous researches in this direction he 
concludes that the greatanalogy existing between 
these phenomena implies that they should be 
submitted to similar bases of calculat on. The 
theory of magnetism and electricity enunciated 
by the lecturer is as follows : 

Instead of considering magnetic and electric 


phenomena as different modes of vibration of the 
intangible and mysterious fluid known as ether, 
which is supposed to be diffused throughout all 
space, these phenomena may have a much more 
material origin and simply be caused by modifica- 
tions of the vibratory cadence which is supposed 
to constitute the permanent state of matter. 

These perturbations may be caused by the 
presence or coniact of bodies whose atomic con- 
ditions are so different that the equilibrium re- 
sulting from the universal atomic vibration is 
practically destroyed. The atoms strike each 
other until certain of them are destroyed, and 
this atomic battle may be called chemical reac- 
tion. A new state of equilibrium is formed out 
of which arises heat or electiicity. 

In other cases heat or electricity may be gene- 
rated by a mechanical destruction of movement, 
like a shock, or by friction between certain 
bodies. The lecturer demonstrated mathemati- 
cally that our world, under existing conditions, 


causes universal vibration as & necessary conse- 
quence. 


He believes that what we call the state of rest 
is constituted by a certain movement of matter, 
and that every atom of a body which does not 
seem to move goes to and fro striking the next 
atom, thus limiting its motion and regulating the 
atomic distance, that is to say, the volume, of the 
body. 

It seems paradoxical at first to reconcile 
rest and motion, but we must consider that the 
atoms are infinitely small, while the amplitude of 
their vibration is so extremely short itself that 
the vibrations in each direction take place prac- 
tically in the ғате moment for us, whose exist- 
ence is comparatively long, while our sensations 
in proportion to our longevity are unable to an- 
alyze these phenomena, во instantaneous is the 
going and return of these atomic vibrations. It 
could not be the ваше for а microbe, and he es- 
tablishes this principle, that a being is not able 
{о notice а vibratory movement if its duration is 
not ір a certain proportion to his longevity. Ав 
an illustration of this idea, suppose ап express 
going from Pittsburg to New York апа coming 
back—the movement of the train would be a 
vibratory movement for the conductor, because 
he could distinctly appreciate the two phases of 
the vibration, while for а being whose longevity 
should reach & million years, the motions would 
be vf such short duration that he could not per- 


GoEgBEL FILAMENT PLANER. 


GozsgL Harrin Lamp. (Exurerr No. 4.) 


| a, platinum leading-in wire: b, copper wire; c, carbon filament ; d, glass bulb; e, joints at ends of filament; f, joint 


between copper and platinum wires; g, glass bridge. 


ceive them. This real vibration would be for 
him а state of rest. | | | 

Under certain circumstances the movement 
takes a regular éadence, and according to the 
rhythm of this cadence heat, electricity or light 
is generated. | 

The lecturer distinguishes between the atomic 
vibrations, which are limited by the atoms con- 
stituting the body having the same mass and 
same velocity in striking each other. The undu- 
latory movement characterizes the phenomena— 
acoustic, caloric, electric and magnetic waves. 
In this kind of movement an excess of speed im- 
parted toan atom of the body is successively 
transmitted by the vibratory movement to all 
the atoms constituting the body. These pecu- 
liar vibrations create the phenomena in which 
the two phases differ from each other by a change 
of mass, or by а change of speed, simultaneously 
imparted to the atoms going in the same direc- 
tion. 

А bell vibrates—the medium surrounding its 
vibration, solid, liquid, or gaseous, undulates. 
The sun vibrates —the intersidereal matter undu- 
lates. А magnet vibrates—the medium placed in 
the proximity of its pole undulates more or less 
according toits atomic constitution. А conductor 


charged with static electricity vibrates—8 bat- 


tery in closed circuit undulates. The field mag- 
nets of a dynamo vibrate—the conductor cutting 
the lines of force at right angles undulates. 

The lecturer in analyzing attraction and repul- 
sion claimed that if they have for their origin a 
peculiar vibration of atoms constituting the 
magnet, this vibration must be such that one of 
the phases of the vibration differs by an excess 
of speed from the other phase. 

He also claims that with such conditions the 
result of this peculiar movement tends to cause a 
rupture of equilibrium between the magnetic 
bodies. | | 

Analyzing the ordinary battery, Mr. le Pontois 
shows the atoms of the liquid, two superposed 
atoms of oxygen and hydrogen in a state of per. 
fect equilibrium. 

The zinc plate is introduced and immediately a 
great disturbance occurs—the harmony is de- 
stroyed, water is decomposed on account of the 
great difference of the atomic interval and weight 
of the atom. The two superposed atoms of hy- 
drogen and oxygen cannot vibrate in harmony 
with an atom of zinc: a battle occurs in which 
they are divided, the atom of oxygen going to 
the zinc, hydrogen to the carbon. A new vibra- 
tion takes place in which an atom of zinc super- 
posed on an atom of oxygen vibrates against an 
atom of H,O. Inthe shock an excess of speed 
is given the H,O, and an undulation starting 
from the zinc and going to the carbon takes place 
in the battery; and if the conductor connects 
the electrodes, the undulation affects successively 
the atoms of the conductor, and this undulatory 
movement is nothing but the electric current. 

Then, considering a wire surrounding a soft 
iron, the lecturer analyzed the forces involved, 
and demonstrated mathematically that if an un- 
dulatory movement of said electric current flows 
through the wire, the undulation has the effect of 
disturbing the atomic vibration in the iron and 
to establish a new mode of vibration, in which 
one of the phases differs from the other by a 
difference in speed. 

M. le Pontois briefly applied his theory to the 
dynamo, and explained that in like manner an 
undulatory movement takes placein a conductor 
moving in a magnetic field. In the case of the 
thermo-electric battery he says: When two 
metals under different atomic conditions, such as 
antimony and bismuth, for instance, are soldered 
together, if the soldered point receives a vibra- 
tory caloric movement this vibratory movement 
creates an undulation in the metals, and if they 
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are connected by a conductor sn undulatory 
movement known as electric current takes place 
in the conductor. 


The electromotive force, that is to say, the 
speed of the undulatory movement, is equal to 
the difference between the coefficients expressing 
the variations of the conductivity of the metals 
multiplied by the difference of temperature be- 
tween the soldered point and the coolest point of 
the circuit. 

He also showed how the Thomson and Pel- 
letier effects can be explained by the atomic 
theory, and in conclusion gave а general outline 
of his tFermo-electric generator. 

In this he heats and cools simultaneously two 
neighboring points of the circuit, softening one 
of them and hardening the other, and an electric 
current takes place in the circuit, going from the 
softest point to the hardest point through the 
external circuit. 

This principle is applied in praetice in the fol- 
lowing manner: A gas turbine is mounted on 
the same shaft with а blower supplying cold air, 
the outlets for the heated gases resulting from 
the combustion and the cold air furnished by 
the blower are placed in alternate positions on 
the circumference of а cylinder, and this appa- 
ratus revolves at avery high speed inside acylin- 
drical cavity made by a succession of laminated 
rings separated by a space of u and insulated 
each from the other. These rings themselves 
are divided in sectors, having a suitable coating 
to absorb the heat and at the same time to pre- 
vent oxidation. | 

The different points of each sector may be 
simultaneously affected by the discharge of hot 
air and cool air escaping from the nozzles, and 
the sectors are made of such shape that the cur- 
rents generated circulate around an iron core 
placed inside each series of sectors; the iron 
cores, made of laminated sheets, are coiled at their 
extremities. The undulatory movement gene- 
rated in the sectors changes the atomic vibration 

of the core and magnetizes or demagnetizes it. 
Hence are induced currents in the coils which 
may be connected in order to obtain the required 
voltage. 

The principle advantage of this disposition of 
the parts lies in the fact that a large metallic sur- 
face is exposed in a very short time to a great 
variation of temperature, and theinventor demon- 
strated mathematically that the greater part of 
the energy furnished by ihe heat is utilized in 
the work of magnetization and demagnetization. 

The experiments already made by Mr. le Pon- 
tois have given very encouraging results, and 
seem to indicate that the efficient conversion of 
heat into electricity is not impossible, and the 
practical results he has obtained are attributed 
by him to the application of his mechanical the- 
ory of magnetism. 


Discussion of the Paper on Micanite Read 
Before the American Institute of Electrical 
Engineers. 

(Continued. ) 

Prof. W. A. Anthony—I am very much inter- 
ested indeed in this material, and the company 
for which I have been working for the last few 
years has been making some use of it in the con- 
struction of machines, and has found it a very 
excellent material in a great many places. I 
agree with Mr. Steinmetz that the measurement 
of the insulating power of the material is no test 
of its value in the machine. The effect of this 
high insulation, of course, is good. But the im- 


portant fact is, that it will stand a great deal of 
mechanical wear and tear and a very high tem- 
perature without breaking down in insulation; 
and you may even have something ofa short cir- 
cuit without burning through it, while almost 
any of the other insulating materials are at once 
burnt out and destroyed by any short-circuiting. 
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Prof. Francis B. Crocker—I think that what 
Mr. Steinmetz said about tests of insulation 
at different voltages is the keynote of the prob- 
lem. ButI think he went a little too far in say- 
ing that the usual test of insulation showed noth- 
ing or showed next to nothing. It seems to me 
that although & test of insulation resistance is 
not conclusive I would much prefer to run & 
dynamo or а system of conductors, or any other 
electrical apparatus or system, when it showed 
100 megohms insulation than when it showed 
100,000 ohms insulation. In fact if it showed 
100,000 ohms insulation I should be afraid to 
start up. If it showed 100 megohms I should 
have considerable confidence that it would run 
all right. It seems to me that the best way to do 
isto test the insulation at the voltage at which 

ou intend to work. That covers both points. 

ou test the insulation, which has been the cus- 
tomary thing to do for some decades now, and 

ou also subject it to а potential, or power to 

reak down, which Mr. Steinmetz rightly con- 
siders very important. There is no objection to 
it except the practical difficulty of getting a 
potential of whatever is necessary —one or two 
thousand volts. or whatever it may be. But 
Mr. Williams showed us at the last meeting an 
electrostatic method of doing that, and for some 
months past I have been making tests of insula- 
ting materials at several thousand volts with a 
direct current dynamo machine without any 
difficulty whatever. We pass the current from 
the dynamo machine through the given insula- 
tion and the galvanometer according to the ordi- 
nary direct deflection method well known to all 
of us, and observe the insulation resistance—the 
old-fashioned insulation resistance which Mr. 
Steinmetz thinks amounts to nothing—and at the 
same time we test the power towithstand disrupt- 
ive discharge. It seems to me that that kills two 
birds with one stone. We get а quantitative re- 
sult and also a test of the power to withstand the 
stress, and that stress of a potential which is 
applied to actually break down an insulator is 
very similar to a mechanical stress. It is a good 
dea] the same kind of a stress as a point would 
exert resting on the centre of a pane of glass—at 
a certain pressure it will break through. That, 
of course, is simply an analogy. but it is quite 
close. 

In testing the disruptive resistance or the 
breahing, Mr. Steinmetz said very truly that we 
ought to put it on the same basis as all other en- 
gineering problems, and that istomake an actual 
breaking strain test. In mechanical or civil en- 
gineering we simply take a test piece and subject 
it to a breaking test. Now. we can do the same 
in electrical engineering, and I think it should be 
the custom—I know it has been in the practical 
work that I have been engaged in—to subject 
machines intended for 500 volts to 1,500 volts 
test pressure. That is no more than is proper. 
It is simply a factor of safety of 3. If you raise 
the factor of safety to 5. so much the better. 
Electrical engineers should have their factor of 
safety and should consider it part of their work 
just as much as civil or mechanical engineers. 

A dynamo machine or electrostatic machine 
can easily be obtained which will give any rea- 
sonable voltage from one to five thousand. I 
have a small machine that gives 5,500 and will 
run all day long at 5.000 volts. Such machines 
can easily be obtained. Why not subject any in- 
sulation to such a test, and at the same time 
pass the current through some galvanometer or 
other device to show quantitavely the insulation 
resistance at the same time that we test its power 
to withstand the potential? In regard to the 
galvanometer. I wil] point out one difficulty due to 
electrostatic disturbance, that is, the needle of а 
galvanometer connected to в dynamo or electro- 
Static machine giving 5.000 volts, or anything 
approximating that, will be acted upon just the 
same asa pith ball in the vicinity of an electro- 
static machine—it will fly around and you will 
get a false deflection. That is quite confusing 
sometimes and very difficult to eliminate. The 
proper way to overcome this seems to be either 
to ground the terminal of the source connected 
to the galvanometer so as to reduce the potential 
to zero or else to make the potential of the coils 
equal to that of the needle by connecting the 
needle to the coils by a little wire passing down 
into a bath of sulphuric acid, or something of 
that sort. The electrostatic disturbance will be 
much greater than the current effects in a great 
many cases. Mr. Williams uses purely electro- 
static means—an electrometer—- and observes 
how long it takes to discharge at a given charge. 
But it seems to me that purely electrostatic strain 
is not so severe on & given insulator as the cur- 
rent from a dynamo machine. I think that 5,000 
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volts applied from a dynamo machine is a more 
severe test than 5,000 volts applied from an elec- 
trostatic source. There is some power behind in 
one case, and nothing behind inthe other, That 
sounds a little absurd. But I think there is 
something there that we &re not quite familiar 
with. So far as шу experience goes, a potential 
applied with the backing of & dynamo machine, 
во to speak, is a more severe test than a simple 
electrostatic potential without any dynamo. 

The Chairman—Itseems to me that the remarks 
of Professor Crocker upon backing up the in- 
sulation tests with the current from the dynamo, 
and the remarks which Mr. Kennelly made rela- 
tive to the using of this material and its advan- 
tage over mica and other expeusive substances, 
i. e., that it can be not only formed but that it 
has the great advantage of being considerably 
less in cost, are very pertinent; апа I thiuk from 


the remarks of Professor Anthony and of others 


here, and from statements made to me by the 
gentlemen who presented these samples to-night, 


that this materialis not inan altogether experi- 
mental stage, that it has been worked commer. 


cially and on а considerable scale for а number 
of years. I would like to ask Mr. Thompson if 
he can give us a little information as to the rela- 
tive cost of this material, taking any particular 
size or sizes, as compared with mica. 

Mr. Thompson—Mr. Brooks or Mr. Kingsley, I 
think, would be better able to give figures on 
that. They are posted on the business points 
better than I am. 

Mr. Lewis W. Kingsley—I would state that on 
Bizes, вьу вїх by eight, the cost would be one-half 
that of mica. In very small sizes it costs more 
than small mica, but with large sizes it costsone- 
half, and you can get, of course, any size much 
larger than you can obtain it from the mine. 

Mr. Steinmetz—I do not want to be misunder- 
stood with regard to my opinion about insulating 
resistance. 1 do not mean to say that insulating 
resistance is of no value whatever. It has some 
value. It shows whether everything may be all 
right or whether something may be wrong. We 
are all familiar with the insulating resistance of 
materials, and know what resistance we have to 
expect,and where we find exceedingly low insu- 
lating resistance we must suspect something is 
wrong. Very often we find that the insulating 
resistance becomes all right by a couple of hours’ 
sojourn in the steam box, especially where fibre 
or asbestos paper was used. Hence the low in- 
sulating resistance is а good hint to look things 
up and see whether everything isallright. But 
it is no reliable test of the safety of the ma- 
chine. 

Then with regard to exposing all the materials 
toa breakdown test, that is what we have done 
for several years and found it very reliable. 
But if we want to combine it with the resistance 
tests, then the only safe way would be to make 
the tests at a potential copsiderably higher than 
the normal, because as long as we have inductan- 
ces in our circuit we cannot avoid occasionally 
& sudden rise of potential beyond the normal 
value, as in breaking circuits, etc., and we have 
to take this in account because this insulating re- 
sistance, especially of air, does not vary as а con- 
tinuous function o1 the potential, but is infinite 
up to а certain point, and then suddenly drops to 
zero, practically. So we have to make the in- 
sulating tests considerably above the normal 
potential. 

Í am glad to see Professor Crocker propose the 
same factor of safety ав we have used а long time, 
testing 500 volt machinery by 2,000 volts. 

But with regard to the source of these testing 
potentials, I do not think we need to bother much 
about continuous current dynamos. For what 
purpose do we have the alternating current 
transformer? From ordinary 50 volt mains we 
can obtain any potential difference, of 2,000 volts 
just as well as of 3.000 volts, and I even think the 
alternating potential testis more reliable, because 
alternating stress is more severe than continuous 
electrostatic stress. Pao I looked up the lit- 
erature for tests about disruptive discharges 
through the air and found quite а disagreement 
of that kind, so that I am almost inclined to be- 
lieve that the disruptive strength of air is less 
with alternating potentials and decreases with 
Increasing frequency. Soif we use a frequency 
of 150 periods and 2,000 volts, we are sure the 
insulation will break down if it is liable to break 
vd Power indeed must be behind the poten- 
tial. 

With regard to micanite I can only say that I 
found it very reliable—superior to all the other 
insulating materials except genuine mica, but it 
is not absolutely fireproof, so that I prefer to 
keep it away from the arc. 
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A Brilliant Gathering. 


Third Annual Ball of the Massachusetts Electrical En- 
gineers and Mechanics' Association. 

Rarely if ever since the introduction of elec- 
tricity to commercial use has there been assem- 
bled so large and brilliant a gathering as that 
which filled Odd Fellows’ Hall, Tremont stroet, 
Boston, Monday evening, January 80. the occa- 
sion being the third annual ball of the Massachu- 
setts Electrical Engineers’ and Mechanics’ Asso- 
ciation. This organization dates from a small 
meeting held in the dynamo room of the Boston 
Post Office in the spring of 1890, which meeting 
was adjourned to the press room of the Boston 
Herald, where, on April 1, it was determined to 
organize an association of electrical workers for 
mutual benefit, instruction and assistance, which 
it was felt could be best attained by such an asso- 
ciation. Before that meeting adjourned officers 
were chosen and an executive staff appointed. 


In the hall itself were arranged nearly two 
thousand vari-colored incandescent lamps, ranged 
in groups along the sides of the large ball. room 
or hung along the sinuous length of streamers 
reaching out from the centre of the ceiling at 
various angles to the side or end walls, corners 
or windows. Prominent at the middle of the 
ends and sides of the room. were designs 
most artistically wrought out in these colored 
lamps, the various tints being eo blended or 
placed in such juxtaposition that many beautiful 
chromatropic effects could be readily produced 
through the aid of an elaborate switchboard that 
жав made expressly for the occasion. 

As will be noted from a glance at the accompa- 
nying illustration, over the platform occupied by 
the orchestra were two stars having five rays 
each, each ray being composed of incaudescent 
lamps of a certain tint, but no two rays being 
alike in color. These stars were so attached to 
an electric motor that they were kept revolving 
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А BRILLIANT GATHERING. —ELECTRICAL DECORATIONS. 


From that time forward the Association has 
grown in interest, importance and numbers 
until at the present time there are nearly 
two hundred enrolled members, having new and 
elegantly-appointed quarters, where meetings are 
regularly held, in the William Parkman Hall, 
Boylston Place. 

One attractive feature of this prosperous Asso- 
ciation from its inception has been the annual 
ball held in the large and handsome white marble 
building known as Odd Fellows’ Hall. The first 
of these successful balls was held on January 26, 
1891, the third a week ago Monday. 

To say that each succeeding ball has eclipsed 
its predecessors is to put it mildly, for probably 
the third annual gathering, of which we now 
write, surpassed in the uniqueness and brilliancy 
of itsilluminationsanything previously attempted 
in any ball-room. 

In describing these illuminations, which form 
the subject of accompanying cut, it may be 
stated that the entire exterior of the seven-story 
block was illuminated by a number of arc lights, 
the globes of which were of differently tinted 
glass, on the roof being placed two powerful 
search-lights, the flashing rays of which, com- 
bined with the rainbow hues of the arc lights, 
produced а (out ensemble that was striking and 
admirable. 


the entire evening in different directions, the 
gyratory motions producing optical effects. Op- 
posite the main entrance was the word ‘‘ Wel- 
come," composed of colored lamps and sur- 
rounded with a border of gayly-colored bunting. 

At the opposite endof the hall from the orches- 
ira were а huge crescent and star, the lamps com- 
posing which shed their effulgent rays through 
the entire length of the room. Over theentrance 
the large clock was encircled with an electric 
halo of lamps artistically arranged. 

Pendent from the centre of the ceiling, as will 
be noted, were the bright outlines of a huge kite 
—typical of Benjamin Franklin’s discovery— the 
kite itself beiog outlined in frosted white lamps, 
while the tail was composed of ruby lamps. 

Close by the entrance to the hall room, or the 
landing, was shown a complete model plant, con- 
sisting of а small Edison dynamo connected in 
circuit with about a dozen miniature lamps bril- 
liantly shining, the intention being to give the 
visitors à complete idea of the Edison under- 
ground system of lighting. 

The festivities opened with a grand concert by 
a large orchestra at eight o’clock, the grand 
march taking place at nine. From that hour on 
until four o'clock Tuesday morning dancing was 
continued with an intermission at midnight for 
supper, which was quite a recherché repast. Dur- 


ing the progress of the terpsichorean exercises 
the operator in charge of the switchboard 
caused great diversion, consternation and admi- 
ration by suddenly cutting out all the lamps of a 
certain color, thereby completely transforming 
the entirecolor of the room and its gayly-dressed 
occupants from a normal tint toa deep ruby, а 
green, blue, yellow, amber, white, mauve, gold— 
indeed, about any color desired. These sudden, 
startling and weird changes were closely akin to 
the weirdness of Henry Irving’s ‘‘ Walpurgis 
Night " or the scene of the Brocken in the opera 
of Faust.“ 

Of course, evergreens, gay ly- colored bunting, 
and the stars-and- stripes added gayety to the 
scene. 

But the most noteworthy attractions were the 
many pretty young ladies with their handsome 
toilettes, accompanied by their good-looking 
electric beaus, the entire assembly numbering 
nearly sixteen hundred persons. 

That every featureof thiscelebration should he 
en suite, even the dance orders were artistically 
got up in true electrical style. every dance in the 
ball room and every tempting viand on the 
supper table being essentially electrical. 

The souvenir was a handsome volume, the 
covers being printed in colors, the design includ- 
ing three medallion portraits—of Mr. Edison, 
Prof. Thomson and Prof. Bell —while Benjamin 
Franklin in the picturesque attire of the eigh- 
teenth century was shown flying his now historic 
kite, the anties of which revealed to the famous 
philosopher the presence of electricity in the at- 
mosphere. 

It is a noteworthy fact that every part of this 
elaborate installati: n even down to the minutest 
detail was worked out with mathematical preci- 
sion before the first step was taken in the work. 
Plans, drawings and specifications were prepared, 
and every man engaged in the undertaking made 
use of the blue-print working drawings. Nor 
was outside help sought. So bent on achieving 
success were the membersthat each one assumed 
his share of responsibility and work, and all did 
their part in the most praiseworthy manner. The 
carrying out of the entire celebration was as- 
signed to various committees, and where all did 
their very best and achieved such unquestioned 
success, it would be difficult to makeasingle in- 
vidious distinction. 

During the evening many distinguished elec- 
tricians апа city officials took part in the 
festivities, thereby manifesting their deep inter- 
est in and encouraging by their presence the 
praiseworthy efforts of the officials and members 
of the Association. 

It was an occasion that will long be remem- 
bered by all who had the good fortune to be 
present. 


Prof. Bell. 


The following description of Prof. Bell as he 
is is from a late number of the Boston Adver- 
tiser: A large, strongly built man, who looks 
as though he enjoys life, is Prof. Bell, of tele- 
phone fame, who was at the Parker House last 
evening. He has a most contagious smile. The 
long, curly hair which clusters around the mass- 
ive head is gray, and that shade predominates 
in the heavy beard, but his figure is as erect and 
his step as firm as those of many men twenty 
years younger. He merely stopped in Boston en 


route from his farm in Nova Scotia to his home 
in Washington.“ 


A notable incident connected with the opening 
of the Liverpool Electric Railway line was the 
starting of the engines by Lord Salisbury, who 
subsequently entered a train, accompanied by the 
Ear) of Latham and Lord Kelvin, the Mayor 
of Liverpool, and the directors of the road. and 
enjoyed the ride. The train ran smoothly at the 
rate of twenty-two miles an hour. Crowds of 
spectators thronged the route. 
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Canadian Electrical Association. 


The second anuual meeting of this association 
was held on Wednesday and Thursday, January 
95 96, at which а number of papers were read 
and discussed. 'The reports of the officers and 
committees showed the growth and prosperity of 
the association to have made material increase 
during the past year. In calling the meeting to 
order Presid: nt Wright said that since address- 
ing the former meeting of the society several 
changes of importance have taken place in the 
aspect of this industry, and new departures have 
been made that will have considerable inflnence 
on the future of electrical business in Canada. 
The adoption of electricity as a motive power on 
suburban railroads and the conversion of horse 
tramways has developed in а manuer that for 
rapidity is without a parallel in the history of 
modern civilization. While this is tbe case, and 
it is undoubtedly a fact that solid and substantial 
progress has been made by conservative manage- 
ment of electrical enterprise, a word of caution 
may not be out of p'ace to investors iu securities 
based upon electrical speculation. There ів a 
danger that the fact of this solid progress may 
be made the means of ultimate injury to the con- 
cerns identified with it. It has caused a growth 
of schemes having electricity as a basis to spring 
up as thick and fast as mushrooms. 

The inevitable failure of many of these will dis- 
credit, toa certain extent, legitimate enterprise 
and profitable business. 

After acting on the various committee r« ports 
the convention listened to the various papers 
which had been prepared, among which were 
“Тһе Incandescent Lamp,” by R. G. Biack ; 
„Underground Construction," by W. A. Tower; 
„ Probabilities as to the Success of Distribution 
of Power at Considerable Distances by High 
Tension Currents of Electricity," by E. Carl 
Breithaupt; Free Wiring," by J. M. Camp- 
bell,” and ‘ Electrical Measurementa," by Geo. 
Black. 


Boston Notes. 


The impromptu talk given by Mr. A. A. Hunt- 
ing, M. E., on “Тһе Steam Equipment of Mod- 
ern Central Stations," a full report of which we 
publish in another column, before the members 
of the Thomson Scientific Club on Thursday 
evening, was a great success. Mr. E. Wilbur 
Rice, Jr., Superintendent of the General Electric 
Company's factories, presided, and the large 
room and adjoining corridors were crowded with 
members and friends. 


The Edison Illuminating Company and the 
Boston Electric Light Company behaved mast 
generously in connection with the third annual 
ball of the Massachusetts Electrical Engineers and 
Mechanics’ Association. The former loaned all 
the wires, lamps, fixtures, etc., for the interior 
decorations, while the latter loaned and installed 
the arc and search lights that illumined the ex- 
terior of the building. Nor was the General 
Electric Company Jacking in interest, for from 
its stores were loared the switches. cut outs, etc., 
used on the unique switchboard built specially 
for the occasion. 


When Mr. Fish, the accomplished and energetic 
counsel for the General Electric Company. ap- 
peared in court Wednesday to meet Judge Colt, 
who was to receive certain briefs апа additional 
affidavits in the now famous lamp case, he made 
an appeal which might almost be characterized 
ав '' pathetic” for the issuance of an injunction, 
but his characterization of the new and startling 
evidence did not have the much-desired effect, 
hence all must await the Judge’s decision. 


His Honor Mayor Matthews’ message or report 
on the subject of city lighting, which was sent 
to the City Council on Tuesday. was a most ex- 
haustive document. and has been pretty well 
discussed by the daily press. His Honor has 
much to say on the high prices paid for gas and 
electricity. and strongly favors the City Fathers’ 
going to the State Legislature for authority to 
build & municipal lighting plant as the only 
equitable way of solving the problem which has 
been agitating the public mind for years. The 


report is a most business-like document and is 
not likely to be quietly shelved. Public opinion 
is strongly in favor of some decided action being 
taken, and it may be the city will take advantage 
of the Municipal Lighting Act which became 
law about two years ago and under which more 
than one town in Massachusetts has erected its 
own plant. 


The Ninth Annual Banquet of the Electric 
Foremen’s Association, which is composed of 
gentlemen connected with the Genera] Electric 
and allied companies, took place in the Revere 
House, Boston, last Saturday evening and was a 
most enjoyable occasion. There were nearly one 
hundred present. consisting of members and in- 
vited guests. Mr. A. L. Rohrer. the genial and 
popular president. who now resides in Schenec- 
tady. N. Y., presided on this festive occasion, his 
prerence proving to be a pleasant reunion for the 
time being between that gentleman and his many 
old and tried friends. A splendid repast was par- 
taken of, after which Mr. Rohrer, in his usual 
facetious manner, introduced the various post- 
prandial speakers, each of whom contributed his 
quota to the feast of reason and flow of soul.” 
Professor Elihu Thomson, Mr. E. Wilbur Rice. 
Jr., and Mr. I. F. Baker were among the invited 
guests. The varions impromptu addresses were 
characteristic of the occasion. including jest and 
story intermingled with startling facts bear- 
ing on the continued growth and expansion of the 
electrical business. Everyone present greatly 
enjoved the occasion. which also included the 
election of officers for the coming year, these 
being W. H. Knight. president; J. P. B. 
Fiske, vice-president; A. C. Day. secretary*and 
treasurer; J. T. Broderick. historian; W. P. 
Hil and E. Н. Howe, execntive committee. 
Special ears leaving Boston at 1:15 А. M. conveved 
the party back to Lynn at the close of the pro- 
ceedings. 


Chicago Personals. 


W. A. Kriedler. editor and publisher of the 
Western Electrician, was married last week to 
Miss Nettie A. Preston, of Chicago. 


P. C. Ackerman. of the American Electrical 
Works, called on his many customers in Chicago 
last week. 

G. W. Baumhanf, of St. Louis. was doing 
some purchasing for the Linde] Electric Road 
among the Chicago supply houses. 

J. R. Chapman, of Grand Rapids, was also a 
Chicago visitor. 

J. F. Barry. of the New York firm of Barry & 
MeTighe, was in the city last week. 


General News. 


What is Going on in the Electrical World. 


New Orleans.— The Carrollton electric rail- 
roads completed and the cars are in successful 
operation. 


Plattsburg, N. Y.—Investigations are being 
made as to the construction of an electric railway 
in this city. 

New Milford. Conn.—An electric railroad 
from New Milford to Waramang Lake, a pretty 
summer resort. is proposed. 


Wichita Falls, Tex.—L. R. Morrison and 
associates have been granted a franchise to put 
in an electric light system. 


Ashbourne. Pa.—Surveys are being made for 
an electric railway to connect Ashbourne with 
Cheltenham and other villages. 


Mobile, Ala.—The Mobile Street Railway 
Company have received from council permission 
to use electricity on their lines. 


Grand Rapids, Mich.— The franchise of the 
Reed's Lake Electric Railway Company has been 
annulled by а decree of the Supreme Court. 


Boso, Japan.—The street car companies of 
Boso recently decided to construct an electric 
trolley line to replace the present horse car вув- 
tem. 


Roanoke, Va.—' The city council has awarded 
to the Roanoke Electric light and Power Com- 
pany a contract for liguting the streets of the city 
with electricity. 


Des Moines, Iowa. —The Capital City Electric 
Company are said to be negotiating for the pur- 
chase of the entire plant of the Water Power 
Electric Company. 


Carthage, Mo. —T he Bartlett Company has 
obtained the franchise for building an electric 
railway in this town. e franchise calls for 
first-class equipments. 


Cleveland, Ohio.--The Cleveland City Cable 
Company has received the permission of council 
to equip the St. Clair line and any other line 
which they control with electrici y. 


Charleston, W. Va.—An ordinance providing 
for the ownership of water, gas and electric light 
works by the city is to be voted on by the citi- 
zens at the next municipal election. 


Fonda, М. Y.—The Fonda and Fultonville 
Electric Railroad Company has been organized 
at Fonda. Electric cars are to be run from Glov- 
ersville to Fultonville and connect with the West 
Shore road. 

Chambersburg, Pa.—The council are consid- 
ering plans for the erection of an incandescent 
light plant, as the right of the borough to manu- 
facture electricity for commercial] purposes has 
been affirmed by the court. 


Peoria, Ill. Тһе proposed route of the Peoria 
and Pekin Electric Railway's new road between 
the two cities will be under ten miles, but the 
company expect to build six miles of track in 
Pekin itself if they obtain the franchise. 


Woodbury, Conn.—Prominent citizens of 
Woodbury, in Litchfield County, have declared 
their intention of applying to the Legislature for 
в charter to build an electric railway line from 
Woodbury to Pomperaug Station onthe New York 
and New Eugland 1084. 


Little Rock, Ark.— The Atlantic Trust Com- 
pany of New York and the United Electrieal 
Securities Company of Massachusetts have joined 
with the Thomson-Houston Electric Company in 
the application for a receivership for the City 
Electric Street Railway. 


Mauch Chunk, Pa.— The work on the power 
house of the proposed electric railway, suspended 
because of the extreme cold weather, will be re- 
sumed at once, and as soon as the weather per- 
mits the construction of the railway through the 
Maueh Chunks will begin. 

Wilmington, Del.— Capt. Chas. H. Smith, late 
superintendent of the Wilmington City Electric 
Railway Company, who is about to leave the city 
for his new field of labor at Scranton, Pa., was 
treated to & jolly farewell dinner by the George 
Washington Fishing Club. 

St. Louis, Mo.— At a recent meeting of the 
stockholders of the Southern Railway Company 
it was decided to change the name of the line to 
The Southern Electric Railroad." Hon. Thomas 
L. Johnson will continue as the company's presi- 
dent and Edward Lovejoy as its secretary. It is 
proposed to extend the line. 


Canandaigua, N. Y.—The president of the 
Canandaigua Electrice Light Company, M. D. 
Munger, has purchased water-power rights at 
Littleville. with the intention of constructing an 
electric light station at that place and ultimately 
trausferring the local plant to Littleville. Power 
for the street railroad will be supplied from the 
new station. 

Beverly, Mass.—The legal voters of the city 
at a recent election to decide the question whether 
the citizens were in favor of allowing the trolley 
system {о be introduced have deposited 706 
ballots for to 182 against the proposition. “Тһе 
victory for the electrics,” says a local paper, 
" was received with demonstrations of joy all 
over the town." 


Buffalo. N. Y.—A new eleétrie road is pro- 
posed that will connect Blardell, Woodlawn 
Beach. Buy View, Windom and the Lake Shore, 
as well as the village of Hamburg and the vicinity 
of the Erie County Fair Grounds, with Lime- 
stone Hill and the city of Buffalo. Daniel W. 
Allen is at the head of the syndicate that is inter- 
ested in the project. 


Chicago. -- Mr. Edison has been granted а con- 
cession by the ways and means committee of the 
Exposition to plaee 150 kinetographs at points he 
may select in the Fair Grounds. The kineto- 
graph is an instrument which photographs the 
gestures of а speaker while at the same time his 
words are recorded by the phonograph, It is 
Mr. Edison's latest invention. 


Cornish, Me.— Walter P. Perkins, John F. 
Jameson and others have presented a petition to 
the Legislature asking for а charter for an electric 
road to run from Cornish depot in Baldwin 
throngh Cornish village апа Parsonfield to the 
Little Ossipee River. The road is to be equipped 
for transporting freight and passengers and the 
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company also ask permit to furnish power, light 
and heat. 


Pittsburg, Pa.— The Mt. Washington Electric 
and Cable Traction Company has decided to com- 
mence laying the tracks, stringing the wires and 
erecting the poles at an early date. The route 
will include Grandview, Boggs and Southern 
avenues and Sycamore street. The power on the 
hill streets will be electricity, while on the steep 
grade to the foot of Sycamore street the cable 
will be used. 


West Chester, Pa.—The News says: “We 
have it from what seems reliable authority that a 

rand and final effort will be made to build the 
Gnionville Electric Railway to West Chester next 
summer." — The Philadelphia and Delaware 
County Electric Railway Company, which has 
been granted charters to run its lines in Delaware 
County between Chester, Media and the limits 
of Philadelphia, will at once proceed to build its 
line. 

San Francisco.— The Highland Park road is 
being converted into an electric lime. — The elec- 
tric light companies of the city have formed а 
* combine" and raised their rates nearly 100 per 
cent.—' The Central Electric Railway system of 
Sacramento City has, it is reported, been sold to 
Albert Gallatin and H. P. Livermore, owning the 
controlling interest in the Folsom Water Power 
Company and in Sacramento Light and Power 
Company, which holds franchises recently 

ranted for the building of new electric lines in 

n Francisco. 


Minneapolis, Minn.— The Minneapolis Loan 
and Trust Company, as trustee, has filed with the 
register of deeds one thousand $1,000 bonds, 
given by the Minnesota Brush Electric Com- 
pany, the Consolidated Brush Electric Company 
and the West Side Power Company, each bond 
bearing 6 per cent. interest. The companies 
together are known 8s the Consolidated Com- 
pany, and the Loan and Trust Company acts ав 
trustee for certain Eastern parties who are mak- 
ing the loan. The intentions are to extend the 
plant and enlarge the field of operation. The 
bonds are all signed by each company individu- 
ally. 

Newark, N. J.—A deal in electric lighting 
stock is reported by which about $500,000 of the 
stock of the Newark Electrie Light апа Power 
Company has passed into the hands of a syndi- 
cate which comprises а number of well-known 
capitalists. Among these are mentioned B. M. 
Shanley, of Newark; William C. Whitney, John 
N. Waterbury and John D. Crimmins, of New 
York. and Messrs. Elkins, Clarke and Blake, of 
Philadelphia. It is understood that the plant 
purchased will be used, amorg other things, in 
the operation of trolley cars on the Newark and 
Jersey City line and on some lines in Newark, 


New York.— The furniture and fixtures of the 
Electric Club, at 17 East Twenty-second street, 
were sold at auction on the 81st ult. under the 
foreclosure of the bondholders’ mortgage of 
$25,000. The articles sold brought very low 
prices, even the beautiful chandeliers and wall 
lamps being bid off at less than a fifth of their 
cost.— The Edison Electric Illuminating Com- 
pany have adopted the marine or multiple ex- 
pansion engine, similar to those on the swift 
ocean steamers, for use in their power stations 
because of the great saving in space occupied by 
that type of engine as compared with the ordi- 
nary land engine, and for other reasons. 


Hartford, Conn.—A bill regulating electric 
railways has been introduced in the House. The 
bill provides that no street railroad operated by 
electricity shall be begun until there is a sub- 
scription of $3,000 per mile and the assent is 
secured of the property owners along two- 
thirds of the length of the road. This is also to 
apply to extension of roads. Bonds shall not be 
issued in excess of one-half the cost of construc- 
tion. Noextension shall be made of апу road 
beyond the limits of а city or borough unless the 
Railroad Commissioners find that thereis а public 
necessity. The bill places all electric roads in 
the State under the control of the Railroad Com- 
missioners, who are to employ an electrical] engi- 
neer to act with the board. 


Albany, М. Y.—A bill has been introduced in 
the Senate by Gen. McMahon to create a State 
Telephone Commission. Among the provisions 
of the bill are the following: The Governor is to 
appoint three Commissioners (one Democrat, 
one Republiean and one other), and one of the 
trio is to be an electrician, but no member shall 
be in any way interested in telephone corpora- 


ELECTRICITY. 


tions. The Commission is given full power to 
investigate as to complaints, prices, etc. Refusal 
to obey is a misdemeanor. When complaints as 
to cost of service are made, the Commission must 
within three months declare the proper price to 
be charged for the rental of telephones, either 
public or private. The rate they establish shall 
apply to all telephone service in the city or place 
for which itis made. The most approved appli- 
ances only are to be furnished by telephone com- 
panies to their subscribers. For disobeying the 
Commission atelephonecompany may he deprived 
of the use of a thoroughfare for its wires. The 
companies are tu pay all the expensesof the Com- 
mission, just as the railroads do for the Railroad 
Commissioners.—In the Assembly Mr. Morris 
introduced a bill to permit villages to make a ten 
years’ contract for their gas and electricity. —Mr. 
Hobbie, in the Assembly, on the 8d inst . intro- 
duced а bill to allow any electric light and power 
company to construct and operate & street surface 
railroad, and also to hold 2,000 acres of land and 
improve and sell the same and erect buildings 
thereon. 


Philadelphia. —The Supreme Court rendered 
8 decision last week of importance in connection 
with electric railways. The decision reverses the 
judgment of the lower court giving damages to 
Robert Winter, the owner of & team of horses 
that were injured by an electric car. On a dark 
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evening in April last, Winter drew up his team 
in front of a business house in Pittsburg, to un- 
load a safe. His horses were across a track on 
which electric cars ran on а descending grade. A 
car came down this grade, the gripman was un- 
able to stop his car in time, and the team was 
injured. Winter sued the company and recov- 
ered & verdict. In his decision Judge McCol- 
lum, of the Supreme Court. says: " Now that 
rapid transit is recognized and demanded as essen- 
tial to the prosperity of and the transaction of 
business in our large cities, the use of streets for 
individual convenience is necessarily qualified so 
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as to make that transit possible, and to minimize 
its dangers. The substitution of cable and elec- 
tric cars for the horse car and the omnibus is а 
change which renders impracticable and danger- 
ous certain uses of the streets which once were 
permissible and comparatively safe. It intzo- 
duces new conditions. the non-observance of 
which constitutes negligence."—'The Ridge Rail- 
way Company have asked for the authorization 
of Councils to use the trolley electrical system 
on their line. 


Electrical Display Advertising. 


A unique invention tn connection with display electrical 
advertising in street cars cperated by electricity has been 
made by Н. T. Richards. a lverttsing manager of the Elec- 
trical Review, New York. 

In the space usually devoted to а ive.tising in street cars 
this new electrical Invention 1з to be operated. Mounted 
along this space, on both sides of the car, will be placed in 
neat f ames glass of any shade, ground on one side, cut in 
the usual size of the street car advertising panel. 
` Co1cealed behind this glass will be placed one or more 
incandesce it electric lamps. Behind these lamps, in some 
cases, Will be placed reflectors of sul able material. 

The advertising copy to be used with this invention will 
consist of sheetiron, tin, cardboard or any opaque sub. 
stance. That which co: responds to type, trade-marks or 
designs in the present street car advertising sign will be 
letters, trade-marks or designs cut out of sheetiron, 
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tin or cardboard, which will admit the rays of the electric 
lamps to shine through, thereby forming the айхегі Ізе- 
ment. If the advertiser chooses to use such copy as 18 at 
present used in street cars, Viz., copy composed of colored 
letters, etc.. he can do so, as lamps placed behind said 
copy, the red letters will show red and the blue letters 
will show blue. These panels or advertisements will be 
placed behind and against the ground glass in the sald 
frames by nice adjustment, and will not take up any more 
room in the car than the present cardboard signs. 

The strongest feature of this invention, from the adver- 
tisers standpoint, is the fact that only one advertisement 
is illuminated at a time. 
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COMMERCIAL PARAGRAPHS. 


— — 


The Chicazo Electrical Manufacturing Cc mpany owing 
toan increase in their busi e-s һауе been obli ed to serk 
larger quarters. Their new &ddiess 18 No. 41 South Jeffe.- 
sən street. 

The railway department of the Electrical Sup,ly Com- 
pany report the sale of supplies for 150 miles of ove. he ad 
railway for the extension of a new electric road. 

George Cutter is sending out a blotter on which his smil- 
ing countenance greets his friends. Не als) informs the 
public that a catalogue of hiselectrical specialties is in the 
p. ess. 


Queen’s Portable Photometer. 


Queen & Company, Incorporated, Philadelphia, герої a 
steady demand for their p^rtab.e photometer, which in- 
strument accurately measures the candle power cf tucan- 
descent lamps, and can be used wherever desired. 

It is very important from an economical standpoint for 
a central station manager to use lamps that give the 
greatest illumination for energy consumed. and this con- 
venient apparatus enables comparisons cf different ty pes 
to be quickly made. Whena customer complains of poor 
light, an impartial test will settle tue dispute much more 
quickly than words, and there 15 no appeal. 

The makers issue descriptive circular No. 295, which 
gives further particulars. Interested parties should ask 
them for a copy. 


The Diamond Transformer. 


A carefully compiled pamphlet has just been issued by 
the Taylor, Goodhue & Ames Company of Chicago, descrip- 
tive of the Diamond Transformer manufactured by them. 
In designing these machines it is assumed that the best 
transformer is not necessarily the one which has the low- 
est leakage or magnetizing current, nor the опе which 
regulates most closely, nor yet again that which is the 
lightest and most easily handled, but isthat transformer 
which combines as much of each of these desirable prop- 
erties as is practicable with the best service. 

In comparing various types of transformers it is there- 
fore claimed necessary to begin with а realizing sense of 
the fact that the same laws govern all types as to design 
and performance, and that extraordinary excellence in one 
respect 18 necessarily obtained at a sacrifice in others. 

The Diamond Transformers are designed во that the two 
objectionable losses of energy, viz., iron and copper losses, 
are reduced to the very smallest possible quantity. 

The average efficiency between no load and full load is 
proportional to the watts output and the watts supplied to 
the primary coils, and this rat io Is increased іп the Diam »nd 
Transformer by the adoption of a low induction. Iusula- 
tion is also among the points of greatest Imp ortarce, and 
the materials available for this purpose are limited in 
number since they must be substances not readily affected 
by heat or cold and at the same time must present the 
maximum possible resistance to high voltage and light- 
ning discharges. In the Diamond Transf. rmer such insu- 
lations as mica, porcelain and asbestos are used, together 
with à special insulating varnish that does not deteriorate 
with age. The Insulation resistance 1з not only very high 
but is permanent 

Besides this, the questions cf repaits, ventilation, fus: в, 
and other important points aie carefully considered, and 
the change of the secondary pressure from 50 to 100 volts is 
readily made by only one change in the conr ections. 

The pamphlet also gives a simple furmula, which will be 
found useful in calculating wiring for distributing leads: 


21.21 X CX D 
С. M. E 


C. M. = Area of wire 1n circular mils. 

21.21 = Constant for two mil feet of copper wire. 
С ~ Current in amperes. 
D = Distance in feet to lamps. 
E = Volts loss in conductor. 

Thiscompany offers the following gua autee for 118 trans- 
formers: * We will guarantee the Diamond Transformer 
for the period of one year against damage by lightning, or 
electrical disablement of апу kind not directly due to fire 
or carelessness and mismanagement on the part of the 
user, and will replace any that a:e so damaged f ег of 
charge, F. O. B. cars at our factory, upon receipt of the 
disabled transformer at factory with freight charges pre- 
paid. Should the primary coil be burned out, we will ex- 
press а new coil without charge, which may be ins. ried by 
the central station without delay or expense.” 


The Iron Nancy Hanks. 


The Empire State Express is the Nancy Hanks 
of the rails. On Thursday she left Rochester for 
Buffalo and for ten miles kept up а speed of 


ninety-five miles an hour. This was done under 
unfavorable conditions, the road having at that 
part the heaviest grade on the whole Central 
system. The entire distance from Rochester to 
Buffalo, sixty-nine miles, was made in seventy- 
one minutes. — Troy Budget. 


ELECTRICITY. 
INCORPORATIONS. 


Philadelphia and Delaware Street Railway Company, 
Che «ег, Pa. Capitul. $150,000. Directors: Joseph H. Hink- 
son, G. P. Denis, Deunis Howarth, Ward R. Bliss, Chester; 
John J. Ryan. south Chester. The road will be twenty-five 
miles long and will be operated by electricity. It will be- 
gin at à point in the Island road whe:e the road crosses 
Bow creek in Tin!cum township, and extend to Chester. 


The Reed Re-Cut File Company, Waterbury, Conn. Capi- 
tal stock 72 500. Incorporators: Н. W. Reed, R. L. Andrews 
and George Robbins, all of Waterbury. The object is to 
recut files and taps by anelectric current. 


A certificate of incorporation of the Enamel Electric 
Manufacturing Company has been recorded in the office of 
the County Clerk at Newark. Edwin A. Jeffrey and 
William H. Fancher, of Jersey City, and Thomas Erving, 
Jr., of Yonkers, a e the inc rporato:a The capital stock 
18 810.000. Fast Orange. N. J., is to be the place of busi- 
ness. snd the company proposes to manufacture all kinds 
of electiical macht: ery, apparatus and appliances. 


The Florence Rapid Transit and Power Company, Flo — 
ence, Col. Capital stock, $100,000. Directors, J. A. Mc- 
Candless. Н. C. Topping, J. M. Hanks, J. F. Collins, J. W. 
Work and J. M. Aurner, of Florence; J. D. Phillips and J. 
H. Gillen. of Rockvale; E. 8. Easton and George Wilson, of 
Coal Creek, and William McNeil and A. P. Easton, of Wil- 
liamsburg. The purpose isto build and operate an elec- 
tric motor line from Florence to Williamsburg, Rockvale 
and Coal Creek. 


Straight Line Meter Company, Syracuse, N. Y. Capital 
stock, $40,000. Directors: Charles M. Warner, James M. 
Ellis, Duncan W. Peck. William D. Hawley and Henry C. 
Allen. The meter 18 intended for water, electricity and 
kindred uses. 


A bill hàs been introduced in the Alabama Legislature to 
incorporate the Wetumpka Falls Electric Power and 
Manufacturing Company. М. B. Houghton, F. M. Billing, 
H. L. Williams, Peter A. Buyck and John H. Parker are 
theincorpo'ators. The capital stock Is put at $100,000 and 
may be increased to $1,000,000. The company is be em- 
powered to build at or near Wetumpka an electric power 
and light plant and to supply any person, corporation, 
village, town or city in Alabama with electric light or 
power. 

Fond du Lac Light, Power and Railway Company, Fond 
du Lac, Wis. Capital stock, $100,000. Incorporators: 
Elihu Colman, Joseph W. Hiner and Louis Marion, the 
present superintendent. Directors: H. A. Odell, Frank F. 
Reed and E. R. Gillman, Chicago; R. S. Munger and O. H. 
Simmons, Duluth, and W. G. De Celle and Н. 8. Cole, St. 
Paul. 


The Electric Railway and Development Company of 
Staten Island has been Incorporated under the laws of the 
State of New Jersey, capitalized at $200,000. The company 
will immediately build and equip with electrical apparatus 
nine miles of railroad from Lenoltanville to Port Richmond, 
Stat n Island. The officers of the company are FPercy 
Thompson. 80 Broadway, pres dent; Joshua Brown, 18 
Wall street, vice-president; T. T. Greene, secretary, and 
F. A. Ware. treasurer. The principal offices of the com- 
pany are located at 80 Broadway, Nev York. 


Lakeside Street Rallvay Company, Shenandoah, Pa. 
Capital stock. $50,000. Incorpora‘ors: John F. Finney, 
president; О. А. Keim, secretary; S. W. Yost, treasurer ; 
Jobn Grant, R. J. Yost and H. C. Boyer, all of Shenandoah. 
The com any has been organized to connect the several 
towns in Schuylkill. Luzerne and Carbon Counties with the 
popular summer resort Lakeside. 


The Electrical Supply Company of Ansonia, Conn., has 
been granted permission by the Supreme Court to change 
its name to Ansonia Electric Company. 


George R. Bradford, Loring Grimes, H. N. Woods, Eben 
G. Abbott, John Tufts, F. Scripture, Zeno A. Appleton, 
Nathaniel Richardson, James P. Merriden, Amos Rowe, 
William R. Parker, Edwin Turney, J. L. Woodfall, C. 8. 
Rogers, Edgar Knowlton, T. T. Harwood and others have 
petitioned the Massachusetts Legislature to be іпсогро- 
rated аз the Rockport Electric Street Railway Company, 
with capital stock not less than 325,000 or more than 
$50,000. 


The State Department at Harrisburg, Pa., has granted a 
charter to the Montgomery County Passenger Railway Com 
pany, the liretorin from Bridgepcrt to Conshohocken. 
Capital stock, $50,000. Incorporators: Cornelius Gallagher, 
New York; Edward S. Perot, Yonkers; John M. Dettre, 
Norristown; Daniel A. Holland, Daniel Stewart, Jr., James 
A. McGrath and Phillip J. Crimean, Conshohocken. 


The Phoentx Power and Illuminating Company, Phoenix, 
Ariz., is preparing articles of incorporation. The capital 
stock of the company is put at $100,000, and the following 
are said to be among the incorporators: F. G. King and L. 
C. Kilham, of Rochester, N. Y.; D. D. Mallory, of Baltimore, 
Md.; J. H. Tracy, 8t. Louis, Mo.; E. C. Root, Denver, Colo., 
and E. H. Miller and Will Pilcher, of Phoenix. The object 
is to supply Ріквих with electric l!zht, etc. 


The Scranton, Northumberland and Bloomsburg Railway 
Company, composed of Hazleton, Shenandoah and Danville, 
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Pa., capitalists, have applied for а charter. Capital stock, 
$500,000. The oftjcers named ale J. R. Coyle, president: H. 
О. Rogers and L. O. Emmerick, vice-presidents; Т. H. 
Hutchiuson, treasurer; A. T. McAllister, secretary ; George 
A. Wilki: son, general manager. The proposed electric 
raflroài will b. built f. om Scranton to Northumberland, 
80 miles. with branches to neighboring towns. 


A charter has been g anted to the Union Electric Street 
Railway Company to construc: a linef om у шор thi ough 
Freeland to Upper Lehigh, Pa. ‘the directuis are Һа. гу 
E. Sweeney, Drifton, president; Horace Е. Haud, Fred W. 
Bleckley, W. H. Jessup, Jr., and E. D. Wightman, Sci anton. 


The 8t. Louis, Kirkwood and Meramec River Railroad 
Company, St. Louis, Mo., have applied for a franchise. 
Capital stock, $500,000. Directors: Thomas Howard, James 
Daniels, 1 bomas M. Gallagher and Alexander B. Shaw, of 
St. Louis, and Matthew C. Orton of Chicago. 


The Electric Gas Machine and Light Company, Sprin z- 
field, Ш. Capital stock, $1,000,000. I ncorporators: H. Clay 
Wilson, John G. Friedmeye. and Benjamin Knudson. The 
cumpany is furmed to manufacture and sell gas machines 
and appliances, and tu acqui e and deal in patent rights 
for the same, etc. 


ELECTRICAL PATENT RECORD. 


: LETTERS PATENT ISSUED JANUARY 81, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


490,690. Railway-Yoke. Morris 8. Towson, Cleveland, 
Ohio, assignur to the Love klectric Traction Company, 
Chicago, 11. Filed Oct. 10, 1892. 

490,975. Electric Kaiulway. Edward W. Mitchell, Coving- 
ton, E assiguor ш the са оле Tuompon Under- 

roun ecuric Conductor Company, of West Virginia. 
Filed June 23, 1892. imd 

491,014. Trolley-Wheel. John J. Goetz, Covington. and 
John A. Smith, Dayton, Ky., assignors to themselves, 
эы К ашыры M. Littell, Cincinnati, Ohio. Filed May 
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DYNAMOS AND MOTORS. 


490,809. Dy namo- Electric Machine. Robert Lundell, Brook- 
lyn, азы hor of two-thirds to Edward H. Johnson, New 
York, М. Y. Filed April 22, 1892. 

490,810. Dynamo-Electric Machine or Electric Motor. Rob- 
ert Lundell, Brooklyn, assignor of two-thirds to Ed- 
ward H. Johnson, New York, N. Y. Filed April 2, 1892. 

490,959. Coupling of Dynamo-Electric Machines in larallel. 
Albert Gay, London, Englaud. Filed Jan. 11, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


490,903. Combined Gas and Electric Light Fixture. Fran- 
cis X. Gar.1and, Philadelphia, Ра. riled Jan. X3, 1899. 

490,954. Manufacture of Ca.bon Filaments for klectric 
Lamps. ‘thomas А. Edison, Llewellyn Park, N. J. Filed 
Nov. 6, 1856. 

490,992. Kleciric-Arc Lamp. James Sugden aud Wallace 
J. L. saudy, London, Englaud, assignors to Charles 
Henry Freedman, Frank West Suter and Hariington 
Wyman, same place. Filed July 13, 1892. 


BATTERIES. 


490,758. Secondary-Battery Electrode. Harry G. Osburn, 
Chicago, Ill. Filed Nov. 21, 1891. 


MISCELLANEOUS. 


490,668. Electric Block-Signal System. John La Burt, 
New уо. К, assiznor to tbe Agricola La Burt Manufac- 
turing Company, Brooklyn, N. Y. Filed Dec. 14, 1891. 

490,678. Apparatus fr dar f "reating the Eyes. 
ds am A. Pilce, Iowa Falls, Iowa. Filed Sept. 21, 

490,679. Apparatus for Electrically Treating the Ear. 
William A. Price, Iowa Falls. Iowa. Filed sept. 29. 1892. 

490,684. Automatic Alarm Device. George W. Schilling 
ч Johu G. Haslam, Philadelphia, Pa. Filed Jure 18, 
1892. 

490,698. Electrical Time-Indicating Apparatus. Edward 
Weston, Newark, N. J. Filed June 16, 1891. 

490.699. Kecordins-Ammeter. Edward Weston, Newark, 
N.J. Filed March 18, 1892. 

490,700. Electrical Measuring-Instrument. Edward Wes- 
ton, Newark, N. J. Filed March x9. 1892. 

490,725. Electrical Pressure Indicator for steam Gauges. 
Edward G. Smith, San Jose, Cal. Filed July 6, 1892. 
490,744. Electric ‘lime Sys.em. William F. Gardner, 
Washingtcn, D. с. Origiual application filed Dec. 18, 

188 3. Divided and this applicat] n filed Sept. 4, 1891. 

490,746. Electric Switch. Jacob 8. Gibbs, Hartford Conn.. 
assignor to the Perkins klectric Switch and Manufac- 
turiug Company, same place. Filed Nov. 1, 1892. 

490,755. Connector for Electrical Conductors. George L. 
Russell. Middletown, Conn., as-iguor to the Schuyler 
Electric Company of Connecticut. Filed Aug. 12. 1892. 

490,760. Electrical Measurirg Instrument. Edward Wes- 
ton, Newark, N. J. Filed Oct. 3, 1892. 

490,761. Electric Signaling System. Adoniram J. Wilson, 
Port Chester, N. Y., and Wilmer W. Salmon, Chicago, 
III., assignors to the Hall Signal Company of Maine. 
Filed Sept 14, 1892. 

490,762. Electric Circuit Breaker. Edward М. Bentley, 
Boston, Mass.. assignor to the General Electric Com- 
ны of New York. Filed Nov. 19, 1892. 

490,841. Process of Electroplating Aluminum. George 
Wegner, Berlin, Germany. Filed May 5, 1892. 

490,870. Klectric Burglar Alarm. Warren II. Carr, Bath, 
Me., assignorto himself and James W. Wakefleid, same 
place. Filed Sept. 22, 18922. 

490,582. Teletherinometer. Howard B. Payne, Chicago, 

Ill., assignor of one-half to David B. Van Slyke, same 

lace. Filed May 29, 1892. 

Telethermometer. Howard B. Payne, Chicago, Ill., 
assignor of oue-half to David B. Van Slyke, same place: 
Filed Sept. 22, 18592. 

490,891. Electric Warming-Bottle. Thomas Ahearn, Ot- 
tawa, Canada. Filed Sept. 8, 1892. 

490,917. Switch and Safety Fuse. Elmer P. Morris, Boston, 
Mass.. assignor to the Thomson-Houston Electric Com- 

any of Connecticut. Filed Feb. 11, 1892. 

490.918. Electric Belt. John W. Cummings, Gold НШ, 
Nev. Filed July 27, 1892. 

490,958. Art of Generating Electricity. Thomas A. Edison, 
Menlo Park. N.J. Filed Nov. 1, 1883. 

491,004. Electric Stop-Motion for Knitting Machines. 
Winslow M. Bell, Milton, N. Y. Filed Dec. 18, 1890. 
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NEW EVIDENCE 


THE BEACON VACUUM PUMP & ELECTRICAL COMPANY 
STRENGTHEN THEIR CASE. 


Summary of the New Affidavits. 


On Wednesday, February 1, the matter of the 
Edison Electric Light Company vs. The Beacon 
Vacuum Pump aud Electrical Company came up 
in the United States Circuit Court, Boston, be- 
fore Judge Colt. 

This was the day set by the Court at the close 
of the previous hearing for the final filing of the 
printed arguments, etc., by both sides. 


Messrs. Witter & Kenyon, for the defense, asked 
ihe privilege of putting in as evidence a large 
number of new affidavits which they had been 
‘able to get together since the previous hearing. 
Mr. Frederick P. Fish, forthe plaintiffs, objected 
to this in à somewhat impassioned address of fif- 
teen minutes' duration. 


Defendants’ counsel explained that in their 
original application for time in which to prepare 
their evidence. on January 18, they had asked for 
80 days ; that since that time they had been work- 
ing night and day, and had prepared their evi- 
dence as rapidly as possible ; that the affidavits 
which they now offered were essential evidence in 
the case, and could not have been submitted 
earlier. 

Mr. Fish contended that the evidence had all 
been manufactured in the past six months ; thatthe 
lamp alleged to have been made 30 years ago had 
also been made in the last 6 months ; that the en- 
tire defense was one of the greatest frauds ever 
perpetrated пропа court. Plaintiffs had not seen 
the new affidavits and had no opportunity of 
answering them. Plaintiffs also had a great 
number of new affidavits but they did not desire 


to offer them as it would merely prolong the 
case. 

Looking over defendants' affidavits hurriedly, 
Mr. Fish remarked that it was just as he had ex- 
pected : all the holes made by plaintiffs in defend- 
ants' case had been filled up. 

Defendante counsel remarked that the holes 
were not new to his side, but that it had been a 
physical impossibility to offer all these affidavits 
at the previous hearing. 

Judge Colt stated that he would accept the new 
affidavits of both sides unless positive protest was 
made by Mr. Fish, who finally consented. 

Judge Colt took the papers, saying that he 
would take the affidavits and if he could decide 
the case on the evidence offered on January 25 he 
woulddoso. If thenew matter was indispensable 
in reaching a decision, he would then reopen 
the whole case, giving both sides an opportunity to 
offer additional affidavits and answers, and would 
hear new arguments throughout. 

Following are new affidavits offered by defend- 
ants, those of Messrs. Pope, Henry Goebel, and 
Vandegrift in full, the rest being condensed. 


Affidavit of Henry Goebel. 


From the time when, in the early fifties, I 
succeeded in securing an incandescent light sub- 
stantially like those represented by Exhibits 
Goebel Lamp 1, 2 and 3, until the date, say the 
year 1879, I acquired constantly increasing skill 
in preparing each one of the various features of 
the lamps, as well asin connecting them together; 
that is to say, in the making of the carbons, in 
the attachment of the leading-in wires them- 


selves, and the manner of their introduction 
through the glass walls, and in the general finn 
ished appearanve of the completed lamp. Before 
1872, that is, before I left Monroe street, I had 
arrived at definite conclusions as to the best 
materials for the various parts of the lamps. I 
had settled upon bamboo as the best material 
from which to make the carbons, and for some 
time before and for all the time after that date 
of 1892, I never made filaments of any other ma- 
terial than of carbonized bamboo, except in 
rare cases where other things were treated chiefly 
for purposes of comparison. I had found and 
settled, prior to 1872, that the bamboo filament 
was tougher, less ше would give а better 
light апа а more durable light; that is to say, in 
all these respects taken together I had. prior to 
that date, settled upon the bamboo filament ав 
superior. I had prior to that date, 1872, & set of 
mechanical devices, consisting of four in number, 
for the purpose of producing a very fine and a 
very uniform thread of hair of bamboo for use 
in these lamps. On the 26th day of January, 
1893, one of these devices was found in one of my 
tool boxes, and I have given it to Messrs. Witter 
& Kenyon. Itis marked Goble No. 6. This or 
other similar mechanical devices I used for the 
purpose of producing a hair like piece of bamboo 
from before 1872 for a good many years. In or 
about 1886 I sold to Mr. Perkins three of my 
tools for making carbons for incandescent lamps. 
Two of these tools have been handed to me to- 
day, January 81, 1898, by Mr. Perkins, and I 
recognize them as the tools I sold Mr. Perkins aa 
above stated. I have marked them respectively 
Goebel №. 7 and Goebel No. 8. The tool marked 
Goebel No. 6 is the first tool I used for making 
the strips for the burners. I made it in the early 
sixties, when I was living at 2714 Monroe street, 
It consists of a plate which I screwed to m 

work table. In this I had embedded a knife, the 
projection of which I could regulate by a screw, 
I hinged another plate to the same, which bore 
а roller engaging and pressing on the bamboo 
and facilitating the passage of the same between 
the former and the knife. This hinged plate was 
drawn down by foot or by hand, and returned to 
its position after the pulling through of one 
piece of bamboo by the action of a spring, and 
was then ready for the next operation, I Tad a 
screw on the same by which its descent could be 
regulated. This tool I made for the express pur- 
pose of preparing the bamboo strips for the 
burners of my lamps. It was used pretty con- 
stantly by me from that time down to about the 
time I stopped making lamps, a few years ago. 
It has never been used for any other purpose; it 
could not be. When I made carbons for the 
American Company, in 1881, I made use of thia 
tool. The tool was constructed by me во as to 
enable me to make the strips smaller and more 
even than it was possible to make them by hand. 
The tool marked Goebel No. 7 was made by me 
before 1870, and I think as early as 1865. The 
first tool did not plane the strips as small or as 
even ав I wanted, so I made this second tool to 
cut the strips smaller and moreaccurately. This 
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tool has been changed in three respects since I 
sold it to Mr. Perkins. When I sold it it had a 
different knife in it, although it was one of sub- 
stantially the same shape. It had flat springs 
under the hinged plate instead of round springs; 
a new spring ог catch has also been put in to 
catch in the cogged wheel at the top of the regu- 
lating screw. The old spring or catch was sub- 
stantially the same in form as the one now in it. 

The tool marked Goebel No. 6 is the third one 
I made. It is finer in its adjustments than the 
others. It is just as it was when sold to Mr. Per- 
kins. About the same time I made a fourth tool. 
It was for planing the sides of the fibre to have 
them all one width as well as one thickness. 

I pulled the bamboo strips through all of these 
planes by taking them at one end bya pair of 
pinchers and pulling them through. 

These tools were all used constantly by me.in 
making my filaments. 

About 1886 Mr. lerkins asked me whether I 
would let him have some of my tools, and I then 
gave him the tools marked Nos. 7 and 8, and the 
fourth tool, which I understand Mr. Perkins still 
has in his possession. Before I left Monroe 
street, in 1872, [ had fora long time gas in my 
house, and had made for myself glass blowin 
apparatus much superior to that which I had use 
in producing the glass part of the Goebel lamps 
Nos. 1, 2, and 8. Moreover,l had been practising 
the art of glass blowing in other glass work, not 
merely in connection with these lamps, but in 
other matters, including hundreds of barome- 
ters and thermometers, Geissler tubes, etc., to 
such an extent that I had acquired quite a high 
degree of skill in the use of the blow pipe. 

In making the connection between the leading- 
in wires and the carbon I very early arrived at 
the conclusion that, all things considered, stove 
polish was the best material for effecting the punc- 
ture, and from before 1872 that was the material 
which I uniformly used for that purpose. Prior 
to this date also I had settled upon the use of 
platinum leading-in wires for the reason that 
when I used iron or copper the glass part of the 
lamps would sometimes crack and thus impair 
the vacuum. I should have used platinum in 
every one of my lamps, except tnat platinum 
wires were more expensive and not so easily ac- 
cessible as iron or copper wire. Thegreater pro- 
portion of the lampe made with platinum leading- 
in wires made а better incandescent lamp and 
light than those used with iron orcopper. After 

I had settled fully in my mind upon the 
superiority of the platinum leading- in wires, 
almost all of the lamps that I made from long 
prior to 1872 onward in both my places in 
Grand street were made with platinum leading- 
in wires. I had as late as 1890 in my possession 
a number of such lamps of an earlier date than 
1872 that were made with platinum leading-in 
wires. One of these lamps with platinum lead- 
ing-in wires, I sent to the counsel connected 
with this case at about the time I gave them 
Goebel lamps Nos. 1, 2and 3, and I told them at 
that time that this lamp had been in my possession 
from before 1872; that is, with others like it, was 
made prior to 1872. This lamp is marked Goebel 
No. 4. Lamp marked Goebel No. 4 I have had in 
my possession ever since before moving from 

onroe street to Grand street in 18729, made 
it and burned it a good many times both before 
and after I left Monroe street; it burned well 
and gave а goodlight. Itook especial pains with 
the glass part of this particular lamp, and it was 
because the glass part was so well done, giving 
the lamp such а beautiful and finished appear- 
ance, that I always kept it, ides fi it out from 
time to time to light upor to exhibit. I keptit 
in my possession until I sent it tothe defendants’ 
counsel in the case. The lamp and all its parts 
are the same as they were when I made it prior 
to 1872, in material and in all other respects, ex- 
cept such changes as may have occurred from 
my use of it, handling itand mere lapse of time. 
If it does not burn D it is because it has 
been in some way injured by handling or lapse of 
time. 

When, in about the year 1881, the people came 
to me from the American Company, I instructed 
one of their glass blowers to introduce the plat- 
inum wire from opposite sides of the glass globe. 
He said they couldn't do it, or that it couldn't be 
done; and to convince him that it could I ex- 
plained how I did it, and showed him this identi- 
cal lamp. Goebel No. 4, as proof that it could be 
done. Thenceforward. at least for a time, the 
American Electric Light Company adopted that 
plan. and I produce а lamp marked Goebel No. 5 
which is an old American Electric Company 

lamp with the leading-in wires sealed by that 
method. 


ELECTRICITY. 


I have recently been informed that an expert 
for the defendants, Mr. Pope, has given a reason 
or reasons why he did not think this lamp, Goebel 
No. 4, was made by the Torricellian process of 
producing a vacuum, namely, that there would in 
such case be, in his opinion, & deposit of mer- 
cury upon the surface of the copper wire, and he 
discovered no such appearance. But [told him 
that he was mistaken in so thinking, provided that 
distilled mercury was used in producing the 
vacuum, and I understand he has been conduci- 
ing experiments to ascertain the facts in this 
connection. The mercury that I used in pro- 
ducing the vacuum in these lamps was carefully 
distilled. sometimes three or four times, before 
it was used, and I took particular pains to 
perform the process always in a very dry atmo- 
sphere, and used other safeguards, such as heating 
it very slightly, tending to insure а high vacuum 
and the absence of injurious deposits or gases. 

Prior to 1872 I had employed for the purpose 
of producing а vacuum а mercury pump, in the 
use of which no mercury was present in the glass 
part of the lamp at all. but it was & pump having 
stopcocks, which made it difficult and not always 
sure of manipulation, so that as a rule I succeeded 
in obtaining as good if not а better vacuum by 
the Torricellian process than I did with this early 
mereüry pump. This pump which I now speak 
of must not be confounded with the pumps men- 
tioned in my former affidavits. 

These lamps with the platinum leading-in wires, 
and some of the lamps with the leading-in wires 
of other material, when connected with my bat- 
teries gave a uniform, steady and continuous 
light, equal approximately, I should say, to an 
ordinary gas jet, and they were used for a num- 
ber of just such uses as incandescent lamps are 
used to-day, and were so used prior to 1879 and 
from time to time from the early fifties onward. 

I know no reason why these lamps were not 
suitable for commercial use. These lamps were 
ready for commerce and commercial use, but 
commerce was not ready for these lamps, and the 
reason was that there was no available source of 
cheap electricity, and the introduction of these 
lamps to & wide commercial use involved, even 
with an adequate source of electricity, the ex- 
penditure of vast sums of money. Ав compared 
with incandescent lamps of to-day, these early 
lamps of mine gave a fairly good light; an en- 
tirely practical light. They burned fairly well, 
and with the addition of such improvements as 
have been added tothe modern lamp (some of 
which I am familiar with), they would give in my 
opinion just as good a light and just as durable a 
light as the Edison lamp of to-day. Each one of 
my lamps that turned out to be successful burned 
with a candle power a to that of an ordinary 
gas jet, and maintained that power with some few 
exceptions of accident until the battery power 
gave out, or until it had obtained a length of life 
very comparable with that of the incandescent 
lamp of 1880. 

By the expression ‘‘ that turned out to be suc- 
cessful ” I mean that sometimes the carbon was 
not perfect, sometimes the glass was not perfect, 
sometimes the junction of the various parts was 
not perfect, and in such cases the lamp was not 
what I considered a successful lamp. But that 
has always been true in the manufacture of in- 
candescent lamps, and is true even to-day not- 
withstanding improvements that have been added 
to the lamps and the process of making the 
lamps. 

The Goebel lamps Nos. 1, 2, 3, 4 and 5 show for 
themselves partially the advance in nicety of 
workmanship which I acquired from time to 
time in the manufacture of these lamps, though 
not as fully as such advance would be shown pro- 
vided I were able to produce a larger number of 
lamps identified as belonging to later and later 
periods of time. 

I never put any devices on my electric lamp to 
conduct heat away. I never used any thermal 
regulators on my lamps. There was no need for 
such appliances; the wires thet ran into my incan- 
descent lamps would not get warm, nor would 
the base of the lamp become heated. The wires 
that I used, running from the battery to the 
lamps, were of the ordina: puse used in batteries 
of the size and kind Iemployed. "They were not 
very thick, but were like ordinary copper wire. 
In using my lamps with electric batteries I usu- 
ally connected only one lamp with a sufficient set 
of battery cells. Sometimes, however, I con- 
nected two or even three lamps to the sameset of 
панету cells. In this саве I would use more 
cells. 

One of the very earliest of my efforts to make 
an incandescent lamp was by using a platinum 
wire or hair as the illuminating part. It was two 
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or three inches long, and was very fine; about as 

fine as No. 80 or 100 cotton thread. I used a 

vacuum with this platinum lamp, and used copper 

leading-in wires sealed in the glass. The fine 

platinum wire heated up and became incandes- 

cent, and gave а good light, but in a few minutes 
it got too hot and melted and fell onto the glass 
andthe glass broke. I did not try platinum 

again, but turned to vegetable carbons. I knew 
from the arc light I had made first that carbons 
would not melt, and I thought that in a vacuum 
where there was no oxygen it would not be con- 
sumed and would last; and I discovered that it 
did last. | 

I have not received апу money nor anything of 
value for the affidavits I have given in this suit, 
or for anything I have done for the defendante 
herein, and I have not received any promise from 
anyone of money or anything of value, and I do 
not desire or expect to receiveany. Ihave given 
my evidence in this case reluctantly and only 
after considerable urging. I have no interest in 
the result of this case. 1 bear Mr. Edison no 
enmity and do not desire to injure him in any 
way. I do not own any stock of the defendant 
corporation, or in any electric lighting company, 
and have no interest of any kind in that business, 
and not only have no interest whatever in the de- 
fendant company, but I do not even know any of 
the officers or anyone connected with it. 

After the American Company sent a dynamo to 
my shop at 468 Grand street, in about 1882, I 
used it to light up my shop for а sort of exhibi- 
tion, and in that lighting I used old tube lampe 
that I had had on hand for a number of years. 
There were eight in number. ав I remember. of 
these lamps so exhibited; whatever the number 
was, they all had platinum leading-in wires. I 
do not remember whether Goebel lamp No. 4 
was one of them or not. A partial garbled notice 
of this display of my lamps was printed in the 
New York Worid of May 1, 1882, reading as 
follows : 

Mr. Henry Goebei gave an exhibition of hiselectric light 
last night in a room back of his store at No. 468 Grand 
street. Mr. Goebel claims that he has been at work on 
electric lights for 31 years. and that 29 years ago he ar- 
ranged one on the top of his house at No. 271% Monroe 
street. Thelights were seen from the Essex Market bell 
tower. and an alarm of fire was given which brought out 
a number of engines. He himself was arrested, but Judge 
George Woods releaged him. When he returned home he 
found that his neighbors had demolished all his instru- 
ments and apparatus. ‘Ihe ight exhibited last night was 
clear and steady, and one could see to read by it with great 
comfort and ease. It is about eight Inches long and about 
as thick as a candle. The vacuum 18 obtained by a pump 
similar in principle to the Geissler pump, and can be oper- 
ated by unskilled hands. "һе carbon points used are made 
of reeds which are heated іп а retort by electricity. The 
lamps cost twenty-five cents apiece, and Mr. Goebel 
claims that he can furnish light as cheap. if not cheaper, 
than gas. 

I had nothing to do with the preparation of 
any notice or with putting it in the newspaper. 


Affidavit of Franklin L. Pope. 


I have heretofore made an affidavit in this case. 
At the time of making my former affidavit I felt 
doubtful whether the date of the lamp marked 
Goebel No. 4 could have been as early as Mr. 
Goebel and his son Henry always asserted it to 


be. They have both asserted from the beginning 
of my acquaintance with them. about two weeks 
ago, that this lamp was made before they re- 
moved from Monroe street in 1872. My doubts 
in the matter have arisen from the circumstance 
that the joint between the carbon and the copper 
wire appears to have been made in part by electro- 
plating, and my own experience in such matters 
led me to entertain the opinion that if the lamp 
had been first filled with mercury, and then ex- 
hausted by inverting the tube. ір one of the ways 
which Mr. Goebel says he practised, the mercury 
would have united with the surface of deposited 
copper and some traces of it would probably 
have remained ; апа as no such trace appeared to 
be visible in this lamp, I was led to believe that 
it must have been exhausted upon a vacuum 
pump and not in the manner before referred to. 
I was instructed by defendants' counsel to in- 
vestigate the matter from the scientific point of 
view most exhaustively, and to make any neces- 
sary experiment for that purpose, which I have 
done. Upon my first questioning Mr. Henry 
Goebelon this matter, he at once told me that 
he used heated chemically pure mercury in his 
work, and that he took care that the exhaustion 
was performed in dry weather and not in moist 
weather, and he also stated that when chemically 
pure mercury was used it would not unite with 
the copper. In order to test the truth of this 
statement I at once procured some chemically 
pure mercury from Hegeman & Company and 
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electroplated two pieces of copper wire in a 
saturated solution of sulphate of copper acidulated 
with sulphuric acid. This was on January 26, 
1898. After a sufficient coating of fresh metallic 
copper had been deposited upon the wires, І im- 
mersed one of them in the chemically pure mer- 
cury, and the other for half an inch in depth in 
some ordinary commercial mercury which I had 
on hand and which contained, as is frequently 
the case with ordinary commercial mercury, 
traces of sulphuric acid. The result was that 
the chemically pure mercury did not adhere to 
the copper, thus absolutely confirming what Mr. 
Goebel had said, whereas the impure mercury 
formed an amalgam with the copper on the sur- 
face, leaving an evident and discoverable trace 
of its presence. I submit herewith the two 
samples of wire with which the test was made, 
marked with my name and date of their affidavit. 
This conclusively disproved and explained the 
only doubt that had arisen in my mind from my 
most careful scientific and practical examination 
of the lamp. and conclusively demonstrated that 
the lamp Goebel No. 4 might have been ex- 
hausted by the Torricellian process of filling the 
same with mercury and then inverting and 
emptying it, without necessarily leaving any 
traces of mercury or mercury amalgam on the 
copper interior parts. The result of this experi- 
ment removed the only reason for doubt which 
had previously existed in my mind as to the 
probable date of this exhibit. I reported the 
final results of my examination to defendants’ 
counsel on January 27, 1898. Of course if the 
lamp No. 4 had been exhausted by means of a 
mercuiy pump, not involving the presence of 
mercury in contact with the interior parts of the 
lamp, my objection would have had no force. 
There is nothing inherently improbable in 
the doing of glass work of the kind and char- 
acter exhibited in the lamp Goebel No. 4. In 
1872, and for several years before that date, I re- 
member that at least as early as 1868 Geissler 
vacuum tubes were made and sold in considerable 
numbers in Boston by Ritchie, and that they had 
been imported from Europe and publicly ex- 
hibited in this country several years earlier than 
1868. Some of these Geissler tubes had platinum 
wires sealed into the side of the exhausted glass 
tube in the same manner as the wires are sealed 
into the Goebel lamp No. 4. I have tested this 
lamp for its resistance. I can get no current 
through it. which shows that the current is some- 
where broken. I have carefully examined the 
carbon filament with a microscope, and also the 
joint or connection of the carbon filament with 
the supporting copper wires, and can discover no 
visible sign or indication of a break. I am of 
opinion that the break is notin the carbon, but 
is somewhere along the length of one or other of 
the two interior copper conductors or of the two 
platinum leading-in conductors that should con- 
tinue the copper ones, ог in one or other of the 
joints between the copper and the platinum. I 
estimate that the luminosity of the lamp Goebel 
No. 4, if this break did not exist. would be ap- 
proximately 10 candle power with the proper cur- 
rent. Sucha current was readily obtainable in 
1872 and long before that time. and by means of 
the appliances and in the way described by Mr. 
Goebel as possessed and used by him in 1872 and 
before. TheGoebel lamp No. 4, with the hidden 
break repaired, would be entirely capable of 
practical use. exactly as incandescent lamps are 
used to-day, and the same thingis of course true 
ef the lamps said by Mr. Goebel to have been 
made and used by him in 1872 and before and 
after exactly like the Exhibit No. 4. Barring 
accidents, which occur now &nd then with all 
styles and grades of work in this art because the 
Structures are so delicate and fragile, I аш of 
opinion that the length of life of lamps made 
exactly like Goebel Exhibit No. 4 in 
all details of construction and of workmanship, 
and made exactly in the way and with the tools 
and appliances referred to by Mr. Goebel as used 
by him in his Monroe street house in making 
these lamps prior to 1872, would on the average be 
not less than 150 to 200 hours, and perhaps more. 
And I mean by that with the ordinary rough 
usage that lamps meet with in commerce and 
burning with the sustained brilliancy and power 
of a modern incandescent lamp of ten candle 
power. An incandescent lamp of that candle 
power is entirely commercial to-day, and are sold 
and used both in this country and in Europe. 
The lamp Goebel No. 4 was shown me in connec- 
tion with Exhibits 1, 2 and 8 at the time I made 
my former affidavit; and upon such examination 
asI then had time to make. and my opinion was 
based on the assumption that the lamps had all 
four been exhausted by the simple Torricellian 
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process, I entertained the doubt above stated and 
reported the same to defendants’ counsel. I was 
not before aware, and did notZsuspect until Mr. 
Goebel informed me, that if the mercury were 
distilled, that is, were chemically pure, no trace 
of the same would be left upon the surface of the 
copper wires, especially if care were taken to 
perform the operation in а dry state of the at- 
mosphere, which Mr. Goebel said he was always 
very careful todo. Returning to the lamp Goebel 
No. 4, and after the most careful investigation of 
every pait and detail within and without— carbon 
joints of carbon to copper, copper to platinum, 
platinum leading-in wires and their sealing, the 
glass work generally. the glass, the mounting of 
the whole—I am clearly of the opinion that there 
is no reason discoverable in the lamp itself, or in 
the account of how it was made, why that partic- 
ular lamp and lamps in all respects like that 
lamp might not have been made by Mr. Goebel 
as early as before 1872 and long prior to 1879. 
ue lamp No. 4 represents an advance in the care 
and skill of making and putting together the 
various parts of the lamp, and especially in re- 
spect to the workmanship and finish of the en- 
closing chamber, just such as I should naturally 
expect а man of Mr. Goebel’s ingenuity and 
delicacy of manipulation would make. I am 
familiar with the appearance and construction of 
the lamp marked Goebel No. 4. It has an arch- 
shaped or hair-pin filament of rectangular cross- 
section made of а thin strip of carbonized 
indigenous wood which I believe to be bambo, 
and its cross-section, as near as I can judge is 
about .006 by .012 inches. The luminous part is 
about 2.5 inches long. The leading-in wires are 
thin and flat and are of platinum. Between the 
platinum and the carbon a piece of copper wireis 
interposed and the joint between the copper and 
the carbon appears to have been electroplated 
with copper, as there is a superficial deposit of 
copper upon the wires. I can see no traces of 
mercury within the lamp. The circuit through 
the lamp is now broken but the oxydized appear- 
ance of the filament indicates that it has been 
kept for some time at incandescence. I can ob- 
serve no indication of hydro-carbon treatment 
upon the filament. Ihave had the lamp tested 
by an induction coil and find it still maintains a 
vacuum, 

The workmanship of the lamp shows a consid- 
erable degree of skill, especially the mounting 
of the carbon. The seal ів more than a quarter 
of an inch in length and similar to that used in 
the early forms of vacuum tubes, such for in- 
stance as those shown in the fifth edition of Du 
Moneel’s work on the Ruhmkorff induction coil, 
published in Paris in 1867, particularly in Fig- 
ures 44 and 45 on page 198; in Figures 71 and 72 
on page 210, and Figures 74, 75 and 76 on pages 
221 and 222. With a fairly good vacuum I have 
no doubt that this lamp might burn several hun- 
dred hours—three or four hundred at least. Goe- 
bel lamp No. 5, made for the American Electric 
Light Company in 1881, as I understand, I have 
most carefully examined. This lamp is substan- 
tially the same as those now in general use. It 
has a pear-shaped globe 2? inches in diameter at 
its largest point and 6 inches long. The filament 
is of carbonized indigenous wood, of rectangular 
cross section, and is very similar to the filament 
of lamp No. 4, except that it is thicker. I estimate 
the filament to be about .012 by. 025 and its light- 
giving portion 44 inches long. It is secured to 
copper wires which are twisted into coils at the 
ends, into which the ends of the filament are 
thrust, and the joints are covered with a cement 
which looks like an alloy of mercury and gold. 
The leading-in wires are of platinum and round, 
and are sealed into the sides of the glass cham- 
ber in the same way as in the Goebel lamp No. 4. 
The glass work of this lamp is of the same style 
as No. 8, but the finish is better. The resistance 
of this filament cold is 183 ohms and would be 
about 66 ohms when hot. It does not appear to 
have been treated by hydro-carbon process, but 
looks as if it had been burned. It is a good com- 
mercial lamp—I think as good as any that were 
made in 1881, and could have been made at that 
time, as Goebel states in his affidavit. Compar- 
ing the construction and workmanship of Goebel 
lamps 1. 2 and 3 with Goebel lamp No. 4, апа 
that with Goebel lamp No. 5. I find & steady 
progress shown in matters of detail of construc- 
tion and workmanship. This is particularly the 
case with the glass work, which in the early lamps 
is crude and unskilful, showing а lack of famili- 
arity with the material and with the management 
of the flame. The carrying of the wires through 
the end of the lamp with & thick mass of glass 
formed around them increases the liability to 
leakage and fracture. Nos. 1,2 and 8 are all 
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crude in workmanship; No. 4 is very much bet- 
ter, being, in fact, nearly or quite as good in 
every respect as the commercial lamps in gen- 
eral use in 1881 and 1882. The filament is uni- 
form in thickness, having apparently been 
shaped by a machine. Copper wires with a cross 
bridge of glass are placed between the filament 
and the platinum wires, as in modern lamps; the 
seal is elongated and thereby made more secure, 
and the leading-in wires are made of platinum, 
very thin, and carried through the side walls of 
the chamber, thus largely reducing the liability 
of leakage and fracture. These improvements 
are just such as would naturally result from іп» 
creased experience and skill gained by continu» 
ous practice of the art. 

In my opinion, Goebel lamp No. 4 and the 
lamps made like it in 1872 and before and after 
embody the invention of the second claim of the 
Edison patent in suit, as the same has been con- 
strued in the prior adjustications, having all the 
elements of that claim combined and operatin 
as there set forth. Referring to the question o 
iron leading-in wires and the practicability of 
sealing them in glass to as for a longer or a 
shorter time to mal e and maintain an air-tight 
joint suitable for the purpose of an incandescent 
electric lamp, it is a fact that iron of all the met- 
als is the one which stands nearer to platinum in 
the matter of the approximation of its coefficient 
of expansion and contraction to that of glass, so 
that its use for that purpose is the next best 
thing to the use of platinum. It ів also a fact 
that glass of one quality differs from another in 
its liability to fracture. It is again the fact that 
the thinner the wire in either case the less is the 
danger. In my opinion, while platinum is su- 
perior for the purpose,and so superior that in 
manufacturing on & commercial scale where the 
percentage or average of failures is required to 
be very low, platinum has heretofore had to be 
used. Still, I believe it to be possible to make 
perfectly operative lamps, capable of practica] 
use, with iron leading-in wires. It would re- 
quire more care in the sealing in than is required 
where platinum is used and there would be more 
lamps fail in every dozen made, but the lamps 
that would not fail at once would, some of them, 
burn as well and as long as would be required in 
а commercial lamp for some purposes. Again, 
the use of platinum leading-in wires fused in the 
glass was not only known generally in the art 
prior to October, 1879, and prior to January, 1880, 
but it was known in the art of electric lightin 
and аП its advantages. To the best of my knowl- 
edge and belief, the art of sealing platinum wires 
into the walls of an exhausted glass chamber for 
the purpose of conveying electricity through the 
said walls was known as early as 1860. I have 
tested the lamp Goebel No. 4 for vacuum by 
charging it with high tension electricity from an 
induction coil in в dark room. 1t hae a fairly 
good vacuum, enough in my judgment to keep it 
running two or three hundred hours. "The color 
af the luminosity indicates that there is no oxy- 
gen in the lamp and hence that no leakage of aip 
into the lamp has occurred since it was made. 


Affidavit of Charles R. Cross. 

I have to-day for the first time been requested 
io examine critically two incandescent lamps 
marked ‘‘ Goebel Hairpin Lamp, H. Goebel No. 
4," and Goebel No. 5.” I have been asked to 
compare them with the incandescent lamp set 
forth in the second claim of U. S. patent No. 
223,898, issued to Thomas A. Edison. Both of 
these lamps contain a filament of carbon enclosed 
in an all glass globe. The filaments of both the 
lamps from their appearance seem to have been 
kept in a state of incandescence for a certain time, 
from which it follows that there must have been 
a vacuum within the glass vessels in which the 
filaments are enclosed. 

In my opinion both of these Goebel lamps re. 
semble the invention set forth in the second 
claim of the Edison patents referred to as that 
claim has been construed by the Circuit Court of 
Appeals. So far asI can judge from their appear- 
ance both of these lamps are capable of being prac- 
tically operated to give light for purposes of 
illumination. 

The leading Goebel lamps Nos. 1, 2 and 3 possesg 
iron or copper in wires. Lamps Nos. 4and 5 pos» 
sess platinum leadingsin wires. That platinum ig 
much the best material for any purpose in which 
a conducting wire has to be sealed into glass wag 
pointed out half a century ago or more by Fara. 


y. 

he introduction of leading-in wires at the 
sides of a glass vessel instead of through a heavy 
piece of glass at its base, was a well known pror 
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dess in the art prior to the date of the Edison 
patents in suit. | 

So far ав the structure of any and all the vari- 
dus Goebel lamps is concerned, I see nothing in 
the construction of any part of the apparatus 
Which would make it improbable that it was con- 

tructed prior to the date of the Edison patent 

in suit, oratthe date assigned by Goebel. There 
is no detail in the process of manufacture as 
described, or in the furnished product so far as 
І can observe, which would forbid its having 
been employed at the time at which Goebel 
asserts his lamps to have been made. 

There are at least two manifest advantages of 
donstruction in which the Goebel lamp is euperior 
to the lamps specifically described in the Edison 

in suit. 
pafe the first place the Goebel filament is made 
of the carbonized fibre of bamboo, a material 
which the Edison Company has itself employed 
as the best material avgilable, and which is far 
superior to the tar, putty and other filaments 
specifically set forth in the patent. | 

In the second place, the filament specifically 
described in the Edison patent is carbonized 
with the supporting wires in place. the intention 
being that the filament shall thereby remain ad- 
herent to these during and after the act of car- 
bonization. In my opinion there would be а 
great liability to a defect in the joint between 
the supporting wires and the filament in conse- 
quence of this mode of production unless some 

urther process of uniting the two, not set forth 
in the patent. were introduced. The Goebel 
lamps. as I understand it, were not made in this 
way, but the carbonized fibre was attached to the 
supporting wires subsequent to its carboniza- 


tion. 


Affidavit of James A. Vandegrift. 


James À. Vandegrift, being duly sworn, de- 
ges and says as follows: 
ро have been handed by W. H. Kenyon, Esq., 
an incandescent lamp marked Goebel No. 4,” 
and requested to make certain tests and report 
проп the results of them. I have made the tests 
desired, and have arrived at the following results 
nd conclusions: There is а fair vacuum in- the 
amp. sufficient to enable the carbon to last be- 
een one hundred and two hundred hours 
when burning at normal temperature. An aver- 
age life of between one hundred and two 
hundred hours was a good length of life fora 
commercial lamp in the year 1880. І find that 
the filament has been made from a piece of coarse 
bamboo. its structure when compared with a 
piece of fine bamboo differing from it only in 
degree but not in nature. The filament has 
been carbonized. It shows evidence of having 
heen burned for some time, and seems to be 
slightly oxidized upon its surface, but it 1s not so 
far as I сап see materially injured. The indica- 
tion of the oxidation of the surface of the carbon 
filament is not peculiar to this lamp or unusual. 
Т have noticed it in respect to modern commer- 
vial lamps Containing untreated filaments. This 
effect is shown by a long and continued use with 
А good vacuum, or by а shorter use with a lower 
vacuum. There is a broken circuit through this 
lamp. bnt I have not been able to discover that 
the bresk occurs in the carbon. This would seem 
to locate the break at the junction of the wires. 
The leading-in wires are of platinum. The sup- 
norting wires connecting with them and with the 
filament are of copper. І see no reason why this 
Jamp could not have been made as early as 1872, 


or earlier. | 
The glass work in some respects seems to be an 
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adaptation of a mode of sealing which I under- 
stand to have been practised earlier than that 
date, for example in the Geissler tubes. The 
platinum and copper wires are fully large enough 
to carry the current when the lamp filament is 
heated to incandescence, judging from the size 
of the latter. I find no indication from exami- 
nation of this lamp that hydro-carbon treatment 
has been applied to the filament, and my best 
judgment is that it has not. In respect to the 
quality and appearance of the carbon and the 
quality of the glass work, and the workmanship 
of the lamp generally, this lamp, in my opinion, 
would have as good a commercial life as the lamp 
described in the Edison patent here sued upon, 
the only question determining the number of 
hours of its life being the degree of vacuum. 


Affidavit of Detlief Christian Voss. 


The Goebel lamps referred to by me in my 
previous affidavit, and which I saw frequently, 
burned at from 8 to 18 c. P. A great deal de- 
pended upon tho-battery. Some of the meat-saw 
lamps burned at about 8 or 10 c. P. Someof the 
hair pinlamps burned at a higher c. P. —I should 
say 12 to 18 c. P. I have seen Goebel's store 
lighted with three electric lamps alone when the 
gas was turned off, and the light in the store was 
a nice brilliant lightof, I should say, from 8 to 10 
c. P. to the lamp. 

I remember the Edison lamps put upon th 
market about 1881. Some of these lamps werein 
the factory of the American Electric Light Com- 
pany for the purpose of testing them. We found 
some of these lamps of not more than 12 to 14 c. 
P. The light given by the best Goebel lamps 
compared favorably with these. 


Affidavit of David A. Hall. 


Mr. David A. Hall, & manufacsuring jeweller, 
who sold Goebel jewelry about 1872, testifies that 
from 1872 to 1886 he was in the habit of calling 
on Goebel at the latter’s store. Saw lamps fre- 
quently during the entire period in Goebel’s 
store. Some of them had astraight carbon burner 
like Exhibits 1, 2 and 3, and others had the burner 
in the shape of a hairpin as in exhibit No. 4. I 
am positive that I saw them prior to May, 1878, 
because Mr. Goebel gave me a lamp just like 
Goebel hairpin lamp No. 4 ава present or keep- 
sake ; I took this lamp home and remember show- 
ing it to my father, who then lived next door to 
my house. I remember his wondering what it 
was. My father died in May, 1873. I have a 
number of times, I should think as many as a 
dozen times, seen Goebel’s store lighted entirely 
by these lamps. These lamps pave & very good 
light, brighter than a gas jet. In fact I used to 
think it too bright a light, and I have told Mr. 
Goebel that I thought it was too strong. The 
light was very steady. 

have often called on Mr. Goebel socially. 
Sometimes these electric lights of his would 
burn all the time I was there. Some of them 
would burn continuously for hours at a time. 

I was very well acquainted with Mr. Goebel 
for many years. He was and is а man of the 
highest reputation for honesty and veracity. I 
would place the utmost confidence in any state- 
ments he might make. 

I remember noticing that the wires that went 
through the glass of Mr. Goebel's lamps were 
white metal, and of asking Mr. Goebel what the 
wires were made of, thinking they might perhaps 
besilver. He told me they were made of plat- 
inum, and gave me а reason at that time for 
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using platinum instead of some other metal, 
which І do not fully remember, except that the 


platinum and glass were affected alike by the 
heat and the glass would not crack ; they ex- 
panded alike. 


Affidavit of Edward E. Cary. 


Edward E. Cary, being sworn, deposes апа 
says: Lam twenty-seven years of age, reside in 
Boston, Mass., and am superintendent of the de- 
fendant company. I have been engaged since 
1885 in the commercial manufacture of incandes- 
cent lamps with the United States, Westinghouse 
and the defendant company since July 1, 1891. 
I am thoroughly skilled in the manufacture of 
incandescent electric lamps. 

I have been asked to consider a report on the 
statement of Prof. Thomson and two others in 
this case that lamps with in-leading wires of iron 
or copper are for that reason incapable of any 
practical use. I have been aware from my own 
experience for several years that it was quite pos- 
sible to make entirely practical and operative 
incandescent lamps with iron in leading wires 
sealed in the glass—lamps fully capable of prac- 
tical and long-continued use. 

To test this matter practically I present two 
incandescent lamps made by me within the last 
two days with iron leading-in wires. These 
lamps have been used as in ordinary commercial 
use a8 long as I have had time to use them since 
making them. 


Affidavit of Mr. A. D. Kenyon. 


Mr. Alan D. Kenyon, of counsel for defend- 
ant, testified that Goebel’s hairpin lamp No. 4 
came into possession of his firm a short time 
before January 16 last; that it was not offered in 
evidence at the hearing on that date because Mr. 
Franklin L. Pope, the expert for defendants, had 
expressed a doubt after examination as to 
whether the lamp was made at the early date 
given by Mr. Goebel. This doubt was based on 
the absence of any appearance of mercury on the 
copper surfaces inside the glass tubes, such as ap- 
pears on the copper surfaces of the lamps marked 
Goebel lamps Nos. 1, 2 and 3. They did not 
wish to present to the court any lamp as to which 
there was a doubt. 

(This matter is fully gone over in the affidavit 
of Mr. Pope. —Ep.) 


Henry Goebel, Jr., testified in his affidavit 
that the majority of the lamps made by his father 
in Monroe street were made with platinum wires 
running through the glass; those with iron and 
copper leading-in wires were the earliest lamps 
made. Goebel, Sr., became satisfied quite early 
that with platinum leading-in wires more of his 
lamps were good lamps. Almost all the lamps 
from Monroe street time down had platinum lead- 
ing-in wires. 


Additional affidavit, of the following named 
persons were submitted. They were in their 
nature corroborative of the others, many of them 
bearing upon the high reputation borne by Mr. 
Goebel for the past 40 years as a man of veracity 
and irrepcoachable character: 

Thomas Conroy, Henry Crawley. Peter Schel- 
leus, Edward J. Kenny. Peter H. Fox, Anna 
Mary ‘Huebsch, Louisa F. Stark, George Pa- 
boch, Johanna Paboch, Benj. F. Chambers, 
Wm. H. Williams, Edward J. Hogan, Wm. New- 
man, R. H. W. Baker, Charles Forschner, A. T. 
Cross, Theodore S. Copeland, Henry Grinnell, 
Charles G. Perkins, Edward E. Mulligan. 
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The Breslau Municipal Station. 


In May, 1889, the city government of Breslau, 
Germany, having decided to install а municipal 
plant gave an order for the same to Siemens & 
Halske, of Berlin, who completed the installa- 
tion inJuly of the year following. Our Frontis- 
piece represents the dynamo and engine-room of 
this plant. The current is distributed on the 
three-wire system, the pressure on each вде 
being 110 volts. Continuous current machines 
are employed. 

The steam plant consists of three boilers of the 
Heine type, which work at 150 pounds pressure, 
manufactured by А. Bórsig, Berlin. 

There are three horizontal engines, each of & 
eapacity of 250 н. P. running at 150 revolutions 
per minute, and each drives two direct coupled 
. dynamos. The engines were manufactured at 
Górlitzer Machine Works and Iron Foundry. 
The engines are run with condensers. 


The dynamos, manufactured by Siemens & 
Halske, are six in nuniber, and are connected di- 
rectly to the engine shafts. These machines 
have a capacity of 605 amperes at 130 volts. In 
parallel with the dynamos is placed a battery of 
accumulators of the Tudor system. These have 
а maximum discharge of 304 amperes and a 
capacity of 220 n. P. 

The total capacity of the station using the 
engines and batteries together is equal to 970 н. 
P., and was designed to run about 8,500 16 c. P. 
lamps. 


An Electric Locomotive. 


In a recent number of L'Illustration there ap- 
pears an account of а new electric locomotive 
invented by Mr. J. J. Heilmann, and which is 
about to be tested by the French Government 
with & view to its adoption on the Government 
roads. 

The accompanying illustrations give а general 
view of the locomotive and also the disposition 
of the machinery on the car. The novelty in 


this case lies in the fact that the current is gen- 
erated on the car instead of being obtained from 
stations along the route. The boiler and steam 
engine, of the Brown type, are placed on therear 
of the car, the engine being directly coupled to 
the dynamo, which is в separately excited ma- 
The current is led to four motors, each 
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yet definitely arranged as to details, which will 
be largely determined by the trials to which it is 
to be subjected, and which will be watched with 
the greatest interest. 


World's Fair Notes. 


The Engineering Department has started а 
large corps of men at work drawing the electric 
light cables in the conduits. These circuits will 
be known as the patrol circuits, and will convey 
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Exposition buildings. The large amount of snow 
which had gathered on the roofs of the Manufac- 
turers' and Liberal Arts and the Machinery Hall 
buildings absorbed the rain to such an extent 
that the extra weight broke through in small sec- 
tions of the annexes. The roof of the Electricity 
Building escaped any damage on account of the 
slant given to the arches. 

The large number of hotels being erected in 
the vicinity of the World's Fair grounds has 
created a good demand for electric lighting 
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HEILMANN ELECTRIC Locomortive. 


current to the double carbon arc lamps which are 
to burn all night. 

The Director of Works has issued specifica- 
tions and calls for bids for furnishing the nec- 
essary motors for operating the machinery in the 
Mines and Mining Building. 

The Westinghouse Electric Company have 
placed eighty of their new stopper lamps in the 
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HEILMANN ELECTRIC LOCOMOTIVE. 


of the axles of the locomotive being driven by a 
separate motor. 

The advantages claimed by the inventor for 
the use of a dynamo and motors inatead of driv- 
ing with a steam engine direct are the absence 
of reciproeating motion, which will permit much 
higher speeds to be attained, and the automatic 
regulation of the motors, which permits the heat 
spentin the furnace to be more efficiently util- 
ized than when the steam is applied directly to 
the locomotive pistons. 

The experimental machine illustrated is not 


Building of Arts. The lamps were put in posi- 
tion not во much as а test as to show their effect 
in lighting up the space to be occupied by the 
pictures and other works of art. 

Although very few of the exhibits for the 
Electrical Department have arrived at the park, a 
good beginning has been made by a number of 
the largest electrical manufacturing concerns in 
the country. The new cranes in Machinery Hall 
are in daily use unloading electrical apparatus. 

The heavy rains during the past week have 
caused considerable damage to several of the 


apparatus. In nearly all of the fifty or sixty new 
hotels in the course of erection the contracts 
specify for a complete electric light plant. The 
promotors of the hotels make a special point in 
their advertising matter of calling the attention 
of their prospective customers to the fact of their 
hostelries being lighted by electric light. 

The method of illuminating the largest of the 
World's Fair buildings—the Manufacturers’ and 
Liberal Arts—has at last been definitely decided 
upon. The problem was а serious one and re- 
quired considerable thought on the. part of the 
electrical engineering department. The arrapge- 
ment to be adopted is to have a large electrolier, 
seventy-five feet in diameter, occupy the centra] 
portion of the dome,on which will be mounted over 
one hundred arc lights of 2,000 c. P. each. The 
eleetrolier will consist of a large platform fram 
which the curved lamp posts will rise and extend 
over the side. The electrolier will be suspended 
one hundred and forty feet above the floor of the 
building, and will be reached by a spiral iron 
stairway. Besides the large electrolier there 
will be four smaller ones to illuminate different 
portions of the building. i 

The Western Union and the Postal Telegraph 
Companies are making great preparations to sup- 
ply their customers with a means of rapid com- 
munieation from the Exposition grounds to 
almost every large city in thecountry. The West- 
ern Union will have at least forty wires and the 
Postal will supply about thirty more. 

The Postal Telegraph Company will have sub- 
offices located in the Machinery Hall, the Casino, 
Mines and Mining Building, Manufacturers! and 
Liberal Arts, the Electricity, the Illinois and the 
New York State buildings. The Western Union 
will occupy positions in nearly all of the other 


buildings. It will also furnish the time for be- 
tween 200 or 300 self- winding clocks. 
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Master in Chancery L. W. Winchester reported 
his decision in the case of the Babcock & Wilcox 
Company vs. the World Columbian. The bill 
sustains the Babcock & Wilcox Company, and 
orders the Exposition authorities to allow the 
company to carry out its contract by placing its 
boilers in the unoccupied space of the main 
boiler house. 

Dr. Allen Hornsby, assistant chief of the Depert- 
ment of Electricity, gave a lecture last Tuesday 
evening before a large audience assembled in the 
Baptist Church on Oakwood Boulevard. His 
subject was How to Study the Exhibits in the 
Electrical Department of the World's Fair. 

One of the largest tower clocks that have ever 
been erected in the West will be placed in the 
centre of the Manufacturers’ Building. Elec- 
tricity is to be used both in regulating the clock 
and in ringing a number of chime bells. 

A concession has been granted to Thomas A. 
Edison to install 150 of his kinetographs in the 
different buildings of the Exposition. 


The Thomson Recording Wattmeter. 


BY P. J. M’FADDEN.* 


In this paper un the Thomson Recording Watt- 
meter I have endeavored to give briefly a de- 
scription of its physical characteristics and the 
electrical principles underlying its design, and 
have avoided any discussion of its abstract 
mathematical equations, as my instructions from 
your Literary Committee were to prepare a 
paper that would not take long in its reading 
and yet would give those of you who are not 
familiar with the meter a clear idea of its con- 
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Тномвох RECORDING WATTMETER. 
struction and application in commercial prac- 
tice. | 
In designing this meter several essentials had 
to be strictly observed: First, the meter must 
be theoretically correct in principle. Second, it 
must be of the simplest possible construction. 
Third, it must be easy to install and to maintain 
in operation. Fourth, it must be accurate 
throughout its range. Fifth, it must be auto- 
matic. In addition to these requisites it was the 
aim of the inventor that the meter operate with 
equal facility and accuracy on circuits of either 
direct or alternating currents, and it was his 
opinion that such a meter should be a motor 
meter; that is to say, it should be actuated by 
the same energy which it measures, avoiding, 
for instance, the necessity, as in clock meters, of 
winding up the mechanism at stated intervals. 
Briefly, then, this meter consists merely of a 
simple skeleton motor having no iron either in 
armature or field. The fields, which consist of 
two coils, one on either side of the armature, are 
connected in series with the lamps or motor 
whose absorption of energy they are to measure, 


* Paper read before the Chicago Electric Club. 


all the current in use passing through these field 
coils. The armature, which is of the Siemens 
drum type,is hollow and is made of a fibre cyl- 
inder over which the coils are wound. On the 
end of the shaft of the armature is а silver com- 
mutator, on which rest flexible bronze brushes 
provided with silver contact pieces. The arma- 
ture is shunted across the circuit in the manner 
of а lamp, and to cut down its current a high 
resistance of fine wire is connected in series with 
it, the whole forming a pressure coil whose cur- 
rent varies with the voltage of the system. 

It will readily be seen, therefore, that as the 
fleld varies with the current, and the armature 
with the pressure, the speed of the motor will 
vary directly with the energy or watts in use, 
which is of course the ideal method of measure- 
ment. | 

Friction would, however, seriously affect the 
accuracy of those results were it not compen- 
sated for. This is accomplished by taking off 
the armature circuit beyond the fields. Thus 
there is a slight constant field, independent of 
that created by the current flowing to the lamps, 
caused by the flow of the armature current 
through the field coils. On very low loads, where 
friction is a strong factor, this shunt,“ or con- 
stant field, forms & comparatively considerable 
percentage of the total field and torque. thus 
nicely balancing the meter against friction, 
whilst on medium and high loads both friction 
and the shunt field become so insignificant a 
percentage of the total load and torque that 
their influence cannot be detected and may be 
neglected. 

Another essential feature of the meter deserves 
description, namely, the slowing mechanism or 
means for loading the meter. The necessity for 
this retarding mechanism is too apparent to need 
explanation, and has been fully appreciated by 
АП makers of recording motor meters. In the 
Thomson meter this is accomplished in the most 
simple and satisfactory manner by placing on the 
shaft a thin disc of copper, some little distance 
below the armature. This, dise rotates between 
the poles of three permanent magnets, as shown 
here. 


The fields of these magnets generate Foucault 
or eddy currents in the disc, thus forming a con- 
siderable drag or load on the motor, which is 
constant and proportionate in its action. Thus 
it will be seen that, neglecting frictiou, which, as 
we have noted, is compensated for, the meter is 
proportionate throughout, for torque is directly 
proportionate to the product of current in arma- 


ture and fields, which equals amperes X volts— - 


that is, torque is directly proportionate to power 
or watts passing the meter. Speed is directly 
proportionate to torque, and the retarding effect 
or generation of current in disc is directly pro- 
portionate to speed. Therefore, the theory of 
the instrument is consistent and correct through- 
out. 

Another good feature of the meter existsin 
that the drag or load is considerable, hence fric- 
tion, which is the only varying quantity, forma, 
even on light loads, but a small proportion of 
total retarding effect. 


The indications of the meter are shown in watt 
hours on the dial, the first wheel of whose train 
engages with a worm on the shaft, thus connect- 
ing it with the revolutions of the armature. The 
five dials of the whole train will record up to 
10,000,000 watt hours, that is to say, approxi- 
mately 200,000 lamp hours, and it is only then 
that the dials all come back to zero. This for 
the smaller sized meters without constants. The 
largest sizes will register as high as 360,000,000 
watt hours before reaching zero again. 

By an examination of this dial it will at once 
be apparent that the friction absorbed in actu- 
ating the recording mechanism is so small as to be 


negligible, as the power required is so slight that 
it is scarcely possible to move with the finger the 
first gear which engages with the worm on the 
shaft so slowly as not to see the first dial hand 
move, and yet when the meter is running at full 
load this motion of the dial hand is not discernible. 
Here then is one of the two possible chances for 
friction reduced practically to zero. 

It is essential that a motor meter have a slow 
rate of revolution so that no possible resistance 
can be introduced by reason of friction of the 
gears of the train or on the lower and only bear- 
ing. To accomplish this and still to use the same 
recording mechanism on all meters, the larger 
size meters are made of such electrical dimen- 
sions that their rate of revolution will be one- 
half, one-third, one-sixth, etc., slower than their 
normal, thus keeping the revolutions of all meters 
down to about sixty revolutions per minute at 
full load, and consequently lengthening the life of 
the meter. In such cases the corresponding con- 
stants of 2, 3, 6, etc., are marked on the dial and 
by which the readings are to be multiplied. 
These constants are nniform throughout any 
given sized meter. 

The only other point in which friction might 
appear is at the bearing on which the lower end 
of the vertical armature shaft rests. This again 
is reduced practically to zero by having the 
shaft’s point hardened, very carefully ground 
and highly polished, and in having the bearing 
made of sapphire. This jewel is inserted in the 
end of a brass screw which passes through the 
bed plate of the meter. | 


If the jewel should, by reason of а continual 
vibrating or pounding of the shaft upon it, be- 
come cracked, the point of the shaft would become 
worn and the meter run slow. To prevent the 
occurrence of this, the jewel setting is mounted 
on a small spiral spring contained in the hollow 
screw, and this permits of the bearings following 
every motion of the shaft and presents no rigid 
surface upon which the vibrating shaft can de- 
liver a sufficient blow to do any damage. The 
calibration of the meter is readily and effectively 
accomplished by moving the poles of the perma- 
nent magnets towards or away from the periphery 
or centre of the disc, thus increasing or decreas- 
ing its speed until it become synchronous with 
the standard instrument. 


We have seen by the description just given 
that the theory of the Thomson Recording Watt- 
meter is necessarily mathematically correct, save 
from that slight error which is induced by fric- 
tion on the lower loads. We have also seen that 
this error is reduced to an almost negligible 
quantity by connecting the armature into the 
circuit in such a manner that the current passing 
to the armature passes first through the field 
coils, thus giving a certain initial torque which is 
present at all times and which on low loads 
forms a considerable portion of the total torque, 
this initial torque being so proportioned as to 
almost absolutely balance friction, the meter be- 
ing in fact poised when entirely free from load. 

It may have occurred to some that as the size 
of the meter increases so would the number of 
turns in the field decrease, and therefore a meter 
of 100-lights capacity would not have the same 
amount of initial field due to the armature cur- 
rent passing through the series coils as would a 
meter of small capacity. Strictly speaking, and 
were no provision made for it, this would be 
quite true, but in cases of this kind the initial 
torque is maintained by the insertion of what is 
termed the shunt field coil, wound inside of one 
or even in some casescf both the series field coils. 
In cases of this kind the current passing through 
the shunt field, acting in unison with and in the 
same direction as the series fields, and then 
through the armature, maintaining approxi- 
mately the same number of initial armature field 
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turns and tho same initial torque to counter- 
balance friction. 

It is this nicety of construction which enables 
the Thomson Recording Wattmeter, even in 
sizes as large as 100 amperes, actually to give a 
registration on loads as small as one lamp. 

No difficulty is experienced in adapting the 
Thomson Recording Wattmeter to all purposes. 
Its theory and ita construction is good alike for 
use in all connections. Thus, there being no 
iron whatever in the frame, in the armature, in 
the field or cover of the meter, its accuracy re- 
mains unchanged with the same calibration 
whether it be installed on alternating or direct 
current, and this being true it is, of course, 
obvious that no variation in frequency can in any 
way affect the accuracy of the meter. 

It may be well here tosay a few words as to the 
watt hour as a unit of measurement. In the watt 
hour we have what may be very honestly termed 
& universal unit. No matter what variation of 
voltage the meter may be subjected to, no matter 
whether operating upon power or upon light, 
whether being used to measure the output from 
а station or to measure the total input of electri- 
cal energy into a house having but three lamps, 
the watt hour means the same thing. 

It has been customary with many manufac- 
turers to adopt the ampere hour as the unit of 
measurement, but the ampere hour, while a very 
good thing for ampere meters, is in reality no 
measurement whatever of the energy used except 
at опе fixed potential. It is а recognized faot 
that a recording ampere meter, except at the 
potential for which it is calibrated, does not 
accurately record the power passing through it; 
and so an ampere as a unit designates only half 
of the question. Itindicates how much current 
has been used, but to obtain results as to the 
amount of power used it is necessary to assume 
or determine the voltage and multiply the result. 

By a fortunate coincidence the basis of charge 
dependent upon 1,000 watt hours found a parallel 
in the familar basis of charge for gas. That is to 
say, experiment has shown that 1,000 cubic feet 
of gas will give about ten times the illumination 
of an incandescent lamp consuming 1,000 watt 
hours, and if a customer has been paying $2.00 
for 1,000 cubic feet of gas, he would, if he were to 
be charged at the same rate for his illumination, 
pay twenty cents per 1,000 watt hours for his con- 
sumption of electricity. 

The Thomson Recording Wattmeter is made 
for lighting or power circuits of all commercial 
voltages, and for primary circuits of alternating 
current stations for measuring the total output 
from an alternating machine, and for measuring 
the output of direct current of light or power sta- 
tions in sizes from 10ampere to an instrument as 
high as 600 ampere capacity, one meter thus being 
capable of measuring the output of some of the 
largest generators now made. 


These meters are also made to record on a 
single dial the summation of energy from both 
sides of an Edison three-wire system, and to 
measure the power consumed by an electric car, 
to check the wastefulness or economy of the 
motorman; 1п fact, they are made in about fifty- 
five different forms, varying in voltage, amperage 
and in construction according to the uses for 
which they are intended. 


I trust that these brief notes have sufficed to 
convey to you an idea of the main features of 
this meter, and perhaps to have suggested to your 
minds some other points which, in the limited 
space afforded me, I have not been able to touch 
upon, in which case I will be pleased to answer 
any question I may бе able to touching the 
subject. 


Mr. Wirt—Mr. Chairman, I did not have time 
to prepare & paper for this evening, but I will 
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make a few remarks upon the meter question. 
I have brought with me an Aron meter. I 
had a little experience with this meter in the 
laboratory at one time, and was very much inter- 
ested in it. It is familiar to most of you, and the 
mechanism is very simple. It consists simply of 
two pendulum clocks, each being run by a spring, 
capable of running thirty days at one winding. 
Each clock has a pendulum of the same effective 
length, giving synchronous vibrations. The 
pendulum of the left hand clock is weighted with 
an ordinary brass bob. The pendulum of the 
right hand clock has a permanent magnet for a 
bob. Those two clocks are geared on the counter 
differently, so that when they are running prop- 
erly and in synchronism the counter stands still. 
Any difference in the rate of the two clocks is 
registered on the counter. The electrical part of 
the meter is merely a pair of coils. In a meter 
for a two-wire system there is only one coil, and 
the bob is single instead of double as in this 
sample. Those coils are close underneath the 
permanent magnet bob and carry the main cur- 
rent. The current is so put through the coil 
a8 to magnetize the permanent magnet in the 
same sense in which it is originally magnet- 
ized. There is no tendency to reverse or de- 
crease the strength of the permanent magnet. 
The principle of operation is simply that the 
attraction of the coil for the magnet acts exactly 
ав ап increase of gravity and increases the rate 
of vibration; so the magnetic pendulum runs 
faster than the other, and the difference in. rate 
is registered on the counter. That difference in 
rate is proportioned to the current passing; and 
one of the beautiful things about this meter is 
thatit is capable of an infinitely fine rate of 
registration. It does not register down to one 
per cent. only, but it will register down to any 
per cent., no matter how small, of the total cur- 
rent. 

The extremely small difference in the rate of 
the two pendulums on which the reading of the 
meter depends is rather surprising ; at fullload 
the difference in the rate is only about0.1 of one 
percent. It follows that ап error in either clock 
work of 0.1 of one per cent. would suffice to wipe 
out the largest record thatthe meter might make. 
The meter working at one per cent. of the full 
load would give а variation in rate of only one 
part in 100,000. 

When I took that meter to test it some years 
ago, the first thing I wanted to find out was if the 
effect of the current would not be to increase the 
magnetism in the magnet so as to give a rate dif- 
ferert from the rate required theoretically. I 
found that the actual magnetic effect of the cur- 
rent was во small, and the strength of the mag- 
neta and their hardness was such, that the effect 
was notappreciable. The meter can be taken as 
strietly proportional to itself throughout its 
range. That makes it valuable to test other 
meters by. After having determined the rate of 
the meter it can be depended upon for atime to 
agree with itself, and to give readings that are 
proportional to the true value. 

The next thing I wanted to find out was 
whether & short circuit or disturbance in the 
main circuit would not во affect the magnets as 
to permanently alter their value, and so cause 
false reading. Itried short circuits and did not 
succeed in making any permanent change in the 
magnet, but I did find that by reversing the cur- 
rent and putting it through the meter in the re- 
verse direction, and then making a short circuit, 
the magnets had been permanently changed and 
the constant of the meter altered. 

The constant of the meter which is sent out 
should be taken with several large sized grainsof 
salt, and should be redetermined for each meter 
before it is put into use. 


The mechanical part of this meter has been 
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very well worked out. The clock work is admira- 
ble; it isnot large, having very little work to do, 
much less work in fact than an ordinary eight- 
day clock has to doin moving the hands. But 
the design of the case and some of the other 
details of the meter аге rather tooclumsy to suit 
the American taste. 


1 have not had any extended experience ‘with 
this meter, and I do not know to a certainty 
whether the magnets retain their permanency 
over long periods of time. Themeter has never 
come into use in this country, probably owing 
to the fact that we have had good meters and 
that no one has seen fit toundertake the manu- 
facture of this one here. They are largely used 
in Germany, and I understand with gratifying 
success. | 


I know one central station that put inan elec- 
trolytic meter, having first tested this meter and 
made very careful calculation as to the cost of 
operating both, and concluded that the cost of 
the Aron meter at the then ruling price would 
more than offset the gain in operating expense, 
and they putin the electrolytic meter. 


Clock Winding by Electricity. 


The extent to which the electric motor is being 
applied as a labor-saving device apparently has 
no limit. 16 has entered the home to run the 
sewing machine, the dental parlors to turn en- 
gines, and in the stores to run the coffee mill. 
Wherever manual labor is required in turning 
light machinery, the electric motor finds & new 
field for operation. 

One of its latest invasions is found in the field 
of chronometry. Although it has been applied 
on а limited scale in winding ordinary clocks, the 
illustration given probably represents the first 
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machine in which а large motor has been utilized 
for winding & tower clock. 


Mr. J. R. Young, of Madison, Wis., has de- 
signed and applied the motor herewith described 
and illustrated. 


The square stem on which ordinarily the key 
is placed to wind the clock carries one of a series 
of cog wheels which are used to reduce the speed 
of the armature and increase winding power. 
The last cog wheel is mounted on the armature 
shaft. The motor used is an ordinary one-half 
horse power machine. Current is supplied from 
the electric light plant located in a portion of the 
University machine shop, 500 feet distant from 
the library tower in which the clock is mounted. 
The switches are so arranged that after the cur- 
rent is turned on it will be automatically cut off 
as soon as the winding is completed. Before this 
novel method was adopted it usually required the 
united efforts of two men for an hour to wind the 
clock. With the electric motor an attendant can 
do the same work by simply turning on a switch 
in the dynamo room and allowing the motor to 
run for ten minutes, 
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Linked at Last. 


A Notable Event. 


Boston and Chicago United by a Strand of Copper 
`~ 1,200 Miles Long. 

Transformed as if by magic into a tropical 
garden, where were growing scores of elegant 
and graceful palms, acacias, pampas and pines, 
the main rooms of the American Telephone and 
Telegraph Company's headquarters on the 
ground floor of the handsome Telephone Build- 
ing in Liberty Square, Boston, presented a 
magnificent appearance last Tuesday afternoon 
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which almost hid an electrolier overhead, was 
placed the trumpet-shaped long-distance re- 
ceivers, likewise connected in circuit. The cards 
of invitation announced the opening exer- 
cises for four o'clock, and at that time many of 
Boston’s representative men began to arrive, fol- 
lowed shortly afterwards by His Excellency 
Governor Russell, Lieut.-Governor Wolcott, 
Brigadier-General Dalton, chief of the Gov- 
ernor's staff, with other State and city digni- 
taries. As the Governor entered the room that 
fact was flashed to Chieago. and instantly & cor- 
netist in the Chicago office struck up the 
popular air ‘‘ Hail to the Chief," which came 


A NoTABLE EVENT. 


on the occasion of the opening of the long-dis- 
tance telephone line between Boston and Chica- 
go. Not only is the comparative adjective 
long distance entitled to be used in this con- 
nection, but the superlative ‘‘ longest” ought 
also to be used, for this line is undoubtedly the 
longest telephone line in the world; hence the 
event was in every sense а notable one. The 
tropical display lent beauty to the occasion, but 
the practical adjuncts necessary included ele- 
gant sound-proof telephone booths fully equip- 
ped, a switchboard for manipulating the new 
line that was to be opened, making connections 
and giving instructions to the gentlemen at the 
Chicago end of the line. 


In the centre of the room stood & long-distance 
telephone set, while adjoining it was а table 
draped in old gold satin, :rom the graceful folds 
of which extended no less than forty wires, to 
the ends of which were attached as many re- 
eeivers, all connected with the Chicago line. 
Snugly ensconced ina bower of green fohage 


over the line as distinctly апа loudly asif the 
performer had been stationed in the adjoin- 
ing room. This astounding performance was 
received with loud applause by the two hundred 
or more gentlemen present. 

Then the Governor took his seat at the tele- 
phone and gave the usual Hello, Chicago!” 
which was instantly responded tofrom Chicago 
with Hello. Boston !” And then having got the 
ear of the Chicagoan the Governor extended his 


congratulations as follows: 

„The Governor of Massachusetts extends his hearty con- 
gratulations, and those of the State, on the completion of 
this new line of conmunication between the two cities. 
Boston considers this a most important event in its his- 
tory, and 1 feel lt an honor to'enjoy the privilege of convey- 
Ing to you this expression of kindly feeling from the people 
of Massachusetts. This line will undoubtedly be the means 
of uniting the two cities more closely together." 

At the close of this brief but successful con- 
versation a flash light photograph of the cere- 
mony was taken, then Presideut Hudson, of the 
Ameriean Telephone and Telegraph Company, 


called attention to the following interesting facts 


anent this important achievement. Не stated 
that the line just opened extended from that 
room by the most direct highwey routes aeross 
Massachusetts, Connecticut, New York, New 
Jersey, Pennsylvania, Ohio, Indiana, terminat- 
ing in the office of the company, Nos. 105-107 
Quincy street in the city of Chicago. The prin- 
cipal points on the main line are Providence, 
New York City, Newark, N. J., Harrisburg and 
Pittsburg, Pa., Cleveland and Toledo, Ohio, and 
South Bend, Indiana. In the Eastern States 
connecting lines reach all important points from 
Portland, Me., on the east to Buffalo north and 
Washington south. In the West branches are 
completed from Chicago to Milwaukee, Wis., and 
from Toledo to Detroit, Mich. Through these 
branches and connecting lines all important 
points to Ohio, Indiana, Illinois, Michigan and 
Wisconsin will soon be reached. 

The Boston-Chicago line is 1,200 miles in 
length and is construeted in the most substan- 
tial manner. 

During the proceedings the Chicago coi netist 
played the following selection of popular airs: 
"Star Spangled Banner,” ‘‘Maggie Murphy’s 


Home,” Annie Laurie,” Red, White 
and Blue,“ Ta- ra- ra- boom- de-ay, Military 
Bugle Calls, and ''Yankee Doodle,” the 


assembled crowd receiving each piece with 
rounds of applause. Between the musical selec- 
tions Mr. Wendell Baker, special agent of the 
Telephone Company in Chicago, kept up a face- 
tious conversation with the forty Bostonians who 
held the phones to their ears in turn. 

After the actual opening of the line by the Gov- 
ernor the visitors were escoited in parties to an 
elegantly appointed room on the second floor, 
where, embowered in foliage and plants, was sta- 
tioned an orchestra which enlivened the time 


while all partook of a petite lunch which was 


daintily set in this room. 

Then a tour of the entire building was made, 
the exchange or operating room of the telephone 
company, with its gigantic switchboard that ac- 
commodates some 4,000 subscribers and is ma- 
nipulated by over ninety girls, receiving a great 
deal of attention. 

Among the distinguished men present we 
noticed Professor А. E. Dolbear, Tufts Gol- 
lege ; Professor Charles R. Cross, Massachusetts 
Institute of Technology, and Professor Elihu 
Thomson, of the General Electric Comy any. 


The entire arrangements for this interesting 
event were carried out by Mr. William A. Hovey, 
Special Agent of the American Telephone and 
Telegraph Company. and that gentleman was un- 
remitting in his efforts to make it а success 
worthy of tbe occasion. 

In our illustration Gov. Wm. E. Russell is 
seated at the telephone; at his right stands Lient. - 
Gov. ва Wolcott, and at his left Adjt..Gen. 
Samuel Dalton. 


St. Louis Notes. 
The Republic states that the first electric light 
plant in St. Louis was installed in the famous 
restaurant of Tony Faust in 1878, having been 


imported from Paris, and thatit was this plant 
which gave Heisler his first inspiration to engage 
іп the business. 

The Post-Dcspatch says: Тһе most promi- 
nent topic to come before the electricians will be 
the incandescent lamp question. The recent de- 
cision upholding the validity of the Edison 
patents strikes the interests of nearly every one 
in the electrical business, either favorably or 
unfavorably. But since every one is allied by 
interest with either one side or the other, a con- 
dition of intense partisanship exists and it may 
be prudent torule the subject out of the con- 
vention altogether. This President Ayer will 
probably do. Butit is certain that the matter 
will be the most talked-of of any that will engage 
the attention of the members of the convention." 


The St. Louis entertainment committee pro- 


poses to raise a fund of $6,000 for the entertain- 
ment of the visitors. | е | 
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“ Electricity, under its present ownership, 
has never solicited the advertising patronage 
of the General Electric Company. 


Attitude Mr. S. D. Greene has announced 
of the over his own signature that the 
General Electric world is all in error as tothe 
Company.” policy of the company of which 
he is the Assistant General Manager. 

Mr. Greene has had some experience, and has 
lived probably thirty-five years. He has held an 
honorable though not arduous (nor dangerous) 
position in the navy of his country. He isa 
popular member of several clubs, and is, perhaps 
without exception, the most amiable gentleman 
in the service of the General Electric Company. 

But Mr. Greene would have used better judg- 
ment if he had declined to assume the role of 
apologist for the insolent and infamous docu- 
ments which hav- been mailed in thousands at 
the direction of his superiors. 


Mr. Greene is a representative, in the tenth 
generation, of the ancient and honorable family 
of Rhode Island Greenes—a family which has 
contributed much to the greatness of New Eng- 
land and the United States. And if Mr. Greene 
will turn to page 36 of the History of Warwick 
and Coventry," he will learn something in regard 
to the character of Dr. John Greene, founder of 
the American family, who first landed in Boston. 
He never sold himself to the highest bidder. 
His strongest characteristic was an intense and 
abiding hatred of hypocrisy and eant. And 
when he came to а realizing sense ot the humbug 
and injustice of the ruling powers of the early 
Puritan settlement, he withdrew, at great loes of 
money and all the comforts of life, to the then 
wilderness of Rhode Island, where he could at 
least maintain his self-respect. 

We fear that the example of Dr. John Greene, 
the hero, has been lost on Mr. S. D. Greene, the 
time-serving quibbler. 

жож ж 

Tae Electrical Engineer is just now engaged 
in а perilous feat. It is attempting to run along 
on top of the feuce where it sat for so many 
By 
running alongside the band-wagon (in which 


months, until the spikes became too sharp. 


ELECTRICITT holds the foremost seat and the 
reins), it no doubt hopes to create the impression 
that it is actually in the procession. This attempt 
will be a failure, and the Engineer would better 
get down immediately. There is room in the 
band wagon. And there is danger ahead in its 
present course. No man ean serve two masters. 
The world has more 
which is honestly and courageously on the 


wrong side than for the one which is on neither 


respect for a journal 


side. 
look two ways at once. 


It is only the museum-freak which can 


k ж * 


Ав ап item of news we аге pleased to report 
that one of the large supply houses in this city 
bought and received 1,500 lamps from the Gen- 
ега] Electric Company during the past week. 
Also that the same company have sold lampsfor 
use on various new installations of machines not 
their own, which all goes to show that the Elec- 
trio Trust has а pain in the back. 


Fundamental The inspired newspaper report 


Electric which we noted two weeks ago, 
Railway eoncerning the purchase of 
Patents. the Green trolley patents, has 


Leen verified as to the fact of the purchase. 
The report erred, however, in implying that 
upwards of $500,000 had been paid therefor, 
as ELEcTRICITY is able to state with certainty 
that the price paid by the General Electric Com- 
pany was $25,000 cash down, and a prospective 
$25,000 extra in case the courts sustain the pat- 
ents. The proviso appears to point to the АА- 
vent of an era of electric railway litigation for 
which ample rival claims exist to form the basis 
of a struggle not second to the incandescent lam p 
cases. 

The list of patentees and early users of vari- 
ous indispensable appliances on electric railways 
is & formidable one, and includes the names of 
Sprague, Edison, Daft, Adams, 
Finney. Henry, and numerous others whose pat- 


Van Depoele, 


ents have been granted during the time inter- 
vening between the application and the issue of 
the Green patents. 


ж ж 
The End Pending the outcome of the 
is litigation over the Edison 
Not Yet. patent in Boston, there are 


some facts which should not be lost sight of. 
The General Electric Company is only in the 
beginning of its campaign of extinction, what- 
ever the result of its suit against the Beacon 
Company. The loss of that suit by the General 
Company would be a serious blów, but not a 
death blow. 

Their possibilities for injury and disturbance 
to the trade would not be exhausted with the set- 
ting aside of the Edison lamp patent. 


Their intent to capture all the business of this 
country may be denied in plausibly worded 
statements which no one but а man in his dotage 
can fail to estimate properly. They may, for 
the time being, sell a few lamps to supply houses 
and competing plants. But the cloven hoof can- 
not be hidden by so thin a covering. 

„We are going to do this business; you may 
as well fold your tents and get out??? comes 
straight from the lips of Mr. Charles А. Coffin, 
who is a much higher authority than Lieut. 
Greene. 

The conflict is in truth an irrepressible one, 
and will not end short of the breaking up and 
reorganization of the General Company —or else 
in the control of all the business by that com- 
They need ali the busi- 
ness to earn interest on their watered stock; and 


pany. This is obvious. 


if interest cannot be earned, the whole machine 
is broken up. 

The lamp case is an important one, but not all 
important. Other patents are in reserve. 

Whatever the merits of the Green trolley 
patents, the fact that the Electric Trust will 
upset and demoralize the entire electric street- 
railway industry during the next two years is 
not doubted except by fools. | 

Aud in the lighting field there will be patent 
suits almost without end. Suits are now being 
prepared claiming fundamental patents on sock- 
ets, fuses, the three-wire system, and feeder dis- 
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tribution. The compound winding of machines 
is also claimed, and we understand will be the 
first matter to be pushed to a finish. 

Smaller manufacturers cannot stand a long 
campaign of litigation when attacked singly. 
There is a thousandfold more trouble ahead than 
has yet been met. And the man who cannot see 
this belongs in a lunatic asylum and not in 
business. 

And what is the redress? 

Mr. E. B. Weeks’s paper, read at the Montreal 
meeting, outlines an effective method of redress 
for the Central Station шеп--а co-operative 
manufacturing plant. 

. But manufacturers and supply men have а 
much better one, and this is simply a combina- 
tion for mutual defense in unjust patent suits, | 

The Central S‘ation men ask for one thing, and 
only one—an open market in which to buy their 
supplies. With this -assured they will be con- 
tent. 

Will the independent manufacturing and sup- 
ply interests stand together for a successful 
fight, or will petty jealousies keep them apart, 
rendering them easy victims for the Trust which 
has aimed at ‘their annihilation ?—a Trust with- 
out principle, without any sense of honor, and 
with (for the present) unlimited financial re- 


sources. 
яә $ 


To rHE lamp manufacturers who have been 
compelled to shut down, ELEctricrry sends greet- 
ing. They will be on deck again in а few weeks, 
meantime Execrriciry will continue to fight the 
battle of fair competition against monopoly. The 
preliminary skirmish hasbeen won by monopoly, 
but the end is not yet. And when the Trust is 
beaten and discredited, as it is sure to be, it will 
not be forgotten that ELECTRICITY was the only 
paper to take up the fight, and to maintain first, 
last, and all the time that the Trust was wrong, 
and that the independent concerns were right. | 

ж ж ж 
- Epison lamps are being sold in Chicago for 42 
cents, on Staten Island for 55 cents, and at 
points in Michigan for 75 cents. 

« * „ 
_ A ғау years hence, when you wish to refresh 
your memory as to what caused the ruin and 
collapse of the Electric Trust, what paper will 
give you so much information as ELECTRICITY ? 

e A > 

Tug Western Electrician has long enjoyed 
an enviable popularity as an ably conducted 
journal. Mr. Kreidler is a gentleman whose 
friends in the field are only limited by the num- 
ber of his acquaintances. His paper has hereto- 
fore been a highly creditable exponent of public 
sentiment in the West. And now that the next 
Convention of the National Association is to be 
held in his bailiwick, the visitors to that Conven- 


tion will naturally look to the Western Elec- 
trician for an expression of the general senti- 


ment in the West on the subject of the Electrical 
Trust and its treatment of its competitors and 
Central Stations. The crisis demands that per- 
sonal considerations be laid aside, and that every 
honest journal do its honest duty. The eyes of 
the East are on you, William. . 


Highly Complimentary. 


Uriah Heep Forgets His Humility. 


The Pioneer Sneak and Hypocrite Pays its Respects to 
Some of Its Constituents. 


(Froni the Electrical World, Feb. 4.) 


. Most, if not all, of the alleged infringers of the 

Edison patent have contracts ahead which they 
feel bound and are anxious to fill; many of them 
also have considerable stocks on hand, and among 
these stocks are comprised large numbers of 
lamps which were made before the plan of blow- 
ing the lamps into molds was adopted. Such 
lamps, while equal in other respects to those 
blown into molds, lack the uniformity in size 
апа shape, and for this reason have been consid- 
ered somewhat off color and not readily salable. 
THOSE COMPANIES WHICH HAVE AL- 
READY BEEN ENJOINED, OR AGAINST 
WHOM RESTRAINING ORDERS HAVE 
BEEN GRANTED, NO LONGER ABLE 
TO FULFIL THEIR STANDING ORDERS, 
ARE TURNING THE SAME OVER TO THE 
OTHER COMPANIES AGAINST WHOM AC- 
TION HAS NOT BEEN BROUGHT, AND 
THE LATTER ARE FILLING THE SAME 
NOT ONLY WITH THE ACCUMULATED 
STOCKS OF THEIR FORMER COMPETI- 
TORS, BUT ALSO WITH LAMPS OF THEIR 
OWN MANUFACTURE, AND WITH SUCH 
AS BEFORE HAD BUT LITTLE MARKET 
VALUE. It seems probable that no decision 
can be reached for some weeks to come, and in 
the meantime the alleged infringers will have 
ample opportunity of unloading their . accumu- 
lated stocks and, it is feared, to the injury of the 
lamp business. 


Such customers of the Beacon, Buckeye, 
Packard, Germania and Pennsylvania Lamp 
Companies as are readers of the Electrical 

World are thus advised precisely what kind of 
goods to expect. | | 

А more disgraceful statement than this has 
never appeared in any trade journal in this 
country. 

In the first place it is а lie from start to finish, 
and such a dastardly attempt to ruin the business 
of & large number of representative electrical 
manufacturers by maliciously impugning their 
business integrity serves merely to defeat its own 
ends and to reveal the fawning servility of this 
satellite of the Trust. 

Not less contemptible is the imputation of 
incredible ignorance to purchasers of incandes- 
cent lamps, who, we are asked to believe, are 
unconsciously accepting unmarketable goods or 
makes other than those ordered by them. The 
different manufactures of lamps are purposely 
made to exhibit some characteristic feature, and 
no great difficulty would obtain in distinguishing 
them, even by the laity, and certainly notin the 
case of supply dealers and central station men. 
The section, length and specific resistance of the 
filaments, the method of joining them to the lead- 
ing-in wires, the shape of the glass base and the 
sizes of the bulbs are all distinctive features 
which are either apparent or readily determined. 

And more than all this, itis beyond dispute that 
the independent companies still in operation 
are making and selling to-day, as they have made 


and sold previously, lamps which are thoroughly 
up to the standard, and as a rule of a higher 


grade than the General Electric Company's 
lamps. | | 

These manufacturers ате not playing their last 
card; their reputations are still at stake ; they are 
not going out of business whatever the outcome 
of present litigation; not one of them would sell 
lamps that were not а credit to their makers. 
They are selling not only good lamps, but first- 
class lamps. 

The possible injury worked by this false state- 
ment cannot be estimated. But how long will 
this sort of thing be allowed to continue? The 
independent manufacturers mentioned. and 
their friends, can furnish a speedy answer to this 
question. 

The Electrical World can no longer sail under 
false colors. 

That poltroon, that sneak, that cowardly 
assassin, stands before all men in its true garb. 

It is not on the fence. 

It is conducted absolutely and solely in the in- 
terests of the Electric Trust, and is controlled by 
no motive except personal gain. US 

Secure in a handsome competency, leeched and 
wheedled out of the trade under false pretenses, 
the monumental] humbug and hypocrite still ex- 
tends one begging hand for support while carry- 
ing in the other a knife to stab any and all op- 
ponents of its friend апа patron the Electric 
Trust. 

It is high time that independent concerns 
learned to recognize the power of the press both 
for good and for EVIL. | | 


Trust Methods. 


Notes and Comments from Various Sources. 


Madison, Wis., Secures Redress. 

Attention was called in these columns some 
time ago to the shady methods adopted by the 
Trustin ''bottling up" the town of Madison, 
Wis. The gas company was included in the 
deal. Frozen-out stockholders of the old com- 
pany, it will be remembered, at once organized 
& new company, the Capital City, and secured а 
franchise. The city contract has jusi been 
awarded. There were three bidders ostensibly, 
but really only two: the gas company and the 
Four Lakes Company working of course in har- 
mony, and the Capital City acting independent- 
ly. The latter secured the contract for five 
years, at a saving to the city of about $2,000 a 
year. 

The moral of this is obvious, and Central 
Station stockholders now considering consolida- 
tions in various cities will do well to take heed. 
No city will submit to be robbed. 

To the organizers of the Capital City Electric 
Company, to the courageous press of Madison, 
and to the taxpayers of that town, ELECTRIOITY 
says, Well done! 


A Storm Gathering in Philadelphia. 
Says the Philadelphia Inquirer г 


There ts likely to be some forcible language 
used in the forthcoming annual message of 
Mayor Stuart to City Councils and in the reports 
of the heads of departments, Directors Windrim 
and Beitier, with regard to some of the present 
evils of municipal government and particularly 
in reference, among other things, to the opera- 
tions of the Electrical Trust. The report of 
Chief Walker, of the electrical branch, will be of 
striking character. 

'* [tis said to be the most elaborate document 
yet submitted by the chief, filling fifty-three 
closely-written pages of foolscap, and а large 
part of it is devoted to the proposed acquirement 
by the city of its own electrical plant. The 
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recommendations in favor of such legislation by 
Councils are even more strongly presented than 
in former years, and as in the past the views 
therein expresssed are believed to meet with the 
approval in every respect of his Honor the 


Or. 

„Tables are given showing the profits now de- 
rived by the companies which furnish the city 
with electric light, and how great would be the 
saving to the municipal government once they 
had installed their own system. The department 
now has its own conduits and cables, and could 
quickly secure the dynamos, engines and lampe 
necessary to conduct the all-important work. 

„ Chief Walker does not hesitate to point out 
the many evils arising from the dangerous over- 
head wires, but at the same time repeats his 
recommendation of last year that the city own, 
erect and maintain all the poles necessary for 
electric lighting, for the use of which the city 
would derive a revenue, while at the same timeit 
would place it within the power of the depart- 
ment to remove all wires and fixtures of those 
who are unsuccessful in obtaining a renewal of 
their contract.“ 


The Mayor of Wyandotte, Mich., Has Something to Say. 


There has been for some time a Fort Wayne 
plant in Wyandotte, under the name of the Wy- 
andotte Electric Light Company. In August of 
last year the question of bonding the city for the 
purchase of a municipal plant was submitted to 
popular vote, and resulted in 709 votes in favor 
of the plan with only 80 against it. The resolu- 
tion was adopted by Council. 

Mayor Campau says: 


“Тһе committee on public lighting, out of cour- 
tesy, then waited upon the Wyandotte Electric 
Light Company, asking them to submit а propo- 
sition for future lighting. This the company re- 
fused to do until after the unanimous adoption 
of a resolution to advertise for bids for a plant to 
be owned by the city. To the surprise of every- 
body, the company then submitted & proposition 
tolight the city for & period of five years at & 
cost of $80 per light per year. This was a reduc- 
tion of $10 per light over the contract which it 
held for three years previous. The most surpris- 
ing thing was to notice that many of the alder- 
men who had previously favored the owning of а 
plant by the city then turned around and advo- 
cated giving the contract to the Wyandotte com- 
pany. Only the fact that I was firm in ruling the 
motion outof order prevented it going through. 
The whole matter was then referred to the Com- 
mittee on Public Lighting. 

Chairman Wm. Spears, of the public light- 
ing committee, finally submitted his report, 
signed only by himself, Ald. Clark and Walcott 
refusing to join him. The report stated that the 
entire question of letting the contract to private 
parties was illegal, and not according to the will 
of the citizens as shown at the elections. The 
report recommended that the bids submitted by 
other companies be opened and acted upon. 
The report was laid on the table. The bids of 
the companies, then in possession of the clerk, 
were ordered opened and read. The General 
Electric Company and the Western Electric 
Company were the only ones which submitted 
bids. he General Electric Company’s was 
$14,785, that of the Western $18,765. | 

* On account of a great deal of effort on the 
part of State Agent W. F. Davidson, of the Gen- 
eral Electric Company, both verba] апа written, 
the committee was led to believe that on account 
of the superiority of their apparatus, the great 
danger of infringements upon their patents, and 
their resources for defending all lawsuits on ac- 
count of their enormous wealth—being capital- 
ized for $50,000,000 —it would be to the city's in- 
terest to award the contract to that company. 

“The report was adopted, and the contract 
awarded to the General] Electric Company. 

““То my great surprise, I received a communi- 
cation from John J. Martin, of Chicago, mana- 
gor of the Chicago office, and W. F. Davidson, 

tate agent, to meet them at the Hotel Cadillac 
here in Detroit, which I did, and was there 1n- 
formed by them that their company refused to 
carry out the contract, as the matter had been 
represented to the president of the General Elec- 
trio Company, Mr. Coffin. that Wyandotte was 
an immediate suburb of Detroit, and the sellin 
to our city of a plant by that company wonld 
establish a bad precedent right at home, and in 
view of the agitation going on in Detroit by 
Mayor Pingree and others. it would jeopardize 
their large investment here in Detroit, which 


amounted to $400.000, and for that reason they 
refused to carry out the contract. They said, 
however, that they would use their influence 
with Mr. Coffin to disabuse his mind of this; but 
in this they failed, as a short time afterward I 
received & brief letter from Mr. Martin, of 
Chicago, declining to carry out the contract. 

„At a subsequent meeting, I submitted his re- 
port from the company, which report was ac- 
cepted, and in so doing the General Electric 
Company forfeited $500, which was deposited as 
а guarantee for the fulfilment of their contract. 
At this same meeting there was a resolution 
offered by a member of the Council, submitting 
а proposition from the local company at present 
lighting the city. At this same meeting there 
was а petition of citizens sent in, signed by quite 
а number of taxpayers, asking the Council to 
award а contract to the present company. Nine- 
tenths of the signers were among those who had 
petitioned the Council previously to submit the 
question to the electors for the purpose of own- 
ing their own plant, and in connection with this 
petition а proposition was tendered by the local 
company, offering to light the city at $60 per 
light per year, giving mercantile arc lighting, 
first lamp $6 per month, all after that, $4 per 
month; incandescent mercantle lighting at 65 
cents per month, private lighting 20 cents apiece 
per month for 10 lights or over. The proposi- 
tion from the company was laid on the table. 

Chairman Spears, of the Electric Lightin 
Committee, presented & resolution setting fort 
that ав the General Electric Company had de- 
clined to carry out their contract to erect a plant 
for the city of Wyandotte, therefore, be it re- 
solved, as the bid of the Western Electric Light 
Company was not rejected, that it be accepted ав 
modified, the price to be $11,937, and that the 
Mayor and clerk be instructed to enter into а 
contract with said company for the purchase of 
the same. The vote on this resolution stood 4 and 
4, ard I broke it by voting for the resolution. 
which was accordingly carried. Next morning I 
went to Chicago and secured the signature and 
seal of the Western Electric Company to the 
con ; 
“Тп the face of all the foregoing proceedings. 
the present local company, and no doubt back- 
ed up by the General Electric Company, have 
become desperate, none but themselves know- 
ing the means by which tbey have secured (as 
they claim) a sufficient number of members of 
the Council to override the law of our State 
and the will of the people, and involve the city 
in lawsuits and damages, the apparatus of the 
Western Electric Company being now on the way 
to Wyandotte. 


This action on the part of the Council is sur- 
prising, in view of the action already taken b 
the people, and in view of the fact that the bonds 
have been issued and sold and the money is now 
in the hands of the treasurer with which to pay 
for this lighting plant. 

In the face of the foregoing. it behooves the 
citizens of Detroit to see to it that the General 
Electric Compeny's grasp gets no tighter upon 
them than it is at present." 

We will state for the information of Mayor 
Campau, that the Western Electric Company is 
а much stronger concern financially than the 
Electric Trust, and is abundantly capable of 
carrying out its undertakings. 

If the councilmen of Wyandotte, or any of 
them, are thieves, having taken bribes of any 
nature to influence their action in this matter, 
they should be sent to jail. 


Mayor Pingree Aroused. 


‘* Electricity's'' Influence is Apparent. 


(From the Detroit Tribune.) 


Mayor Pingree was aghast yesterday when he learned 
that the electric light companies had invaded Lansing with 
a powerful lobby for the purpose of killing the bill author- 
izing Detroit todo its own municipal lighting. The Mayor 
yesterday stirred up a number of people to send telegrams 
of protestation tothe legislators and in addition issued the 
following proclamation: 

t One of the head men of the Detroit Electric Light and 
Power Company, which at present has the contract for 
lighting the streets of the city, is reported to have said 
that ‘if Pingree got that bill through the Legislature he 
would have to have more money than we have.’ 

„From this it would seem that the leading mon in the 
Electric Light and Power Company, above alluded to, con- 
sider the question merely one of boodle. The bill intro- 
Quced by Mr. Moore, himself a representative business 
man in this community, was asked for by a large number 


of the leading business men of this city, by most of the 
heavy taxpayers, and is known to be approved of by the 
masses. The House of Representatives at Lansing yester— 
day indicated by a large vote in committee of the whole 
that it was ready to pass such a bill, breaking the shackles 
by which the hands and feet of the municipality of Detroit 
are now held by the local branch of the Electric Trust. 

^ The bill, if it becomes а law, simply empowers the city 
of Detroit to provide for lighting its streets, either by con- 
tract with an electric lightor gas company or by the раг- 
chase or building of a plant, asit may deem wise and ex- 
pedient. It does not in any way commit the city to the 
pian of doing itsown lighting, or tothe abandonment of the 
present lighting contract. It simply enables the people of 
the city of Detroit to exercise their judgment as to how 
their streets shall be lighted. 

* How long will our people stand this sort of thing? 

„Perhaps they will wait until this electric company has 


allied itself with the A ы companies, the Standard Ой 
Com апа all the other great corporations and trusts, 
which are slowly but surely oesifying the blood of the body 
litic and have made the people a stone and the Legisila— 
ure a puppet. 

„The last man who was discovered іп an open and bare- 
faced attempt tocorrupt the Legislature of Michigan is 
now а fugitive from justice and a wanderer upon the face 
of the earth. Will others be warned in time that they 
may be saved from a similar fate?" | 


--- 


Startling Claim for the Edison Patent. 
An illinois Editor on the Situation. 


(From the Peoria Transcript.) 

The first effect of the legal action referred to is that the 
Edison Company has caused a heavy advance in prices. 
The globes have in the recent past been selling at 50 and 
55 cents each, but the advance is one of 20 cents on each 
lamp. 

Machines can be purchased elsewhere, but not so with 
the lamps. Edison has the advantage in that he holds a 
patent on the shape of the globe. 

A vacuum has tó be round or oval, and it is this that 
Edison has full possession of. 


We have always placed в high estimate on Mr. 
Edison’s achievements, but manifestly nob 


high enough. If he has.fundamental patents on 
&''round vacuum” or an “oval vacuum,” it is 
time for all other inventors to retire. 

We think, however, that the editor of our Illi- 
nois contemporary has been visiting one of the 
distilleries for which his town is famous, and that 
he has as а consequence been in а trance, during 
which arc-lights, pear-shaped globes, the whiak- 
ers on the moon, and the patent situation became 
bedly mixed. | 

Washington Bridge. 
One of the most beautiful structures of its 
kind in the world is the Washington Bridge. 

This engineering marvel of bronze, steel and 
stone is one of the sights of the metropolis. 

It spans the picturesque Harlem River апа the 
tracks of the New York Central] and Hudson 
River Railroad et 18164 street, New York. 

The length of the bridge is 2,875 feet, height 
188.5 feet above the river. It has two steel 
arches, each with a span of 510 feet, supported by 
three stone piers and two stone abutments. The 
piers are 98 feet long and 40 feet thick, of solid 
concrete, faced with dressed granite. The abut- 
ments are semi-circular arches of masonry, each 
having a span of 60 feet. There are a 50-foot 
driveway and two footways, each 15 feet wide. 
It cost $2,700,000. 

A photogravure etching of the famous view of 
Washington Bridge, taken by Mr. W. H. Jack- 
son, the noted landscape photographer of Den- 
ver, Colorado, has just been issued by the Pas- 
senger Department of the New York Central. 
The Journal has received а copy. It is a splen- 
did piece of work, the finest example of this 
style of art produced in recent years. It is the 
work of the New York Photogravure Company, 
which fact alone is a guarantee of its excellence, 

A copy of tbis beautiful etching, 17x22 inches. 
on fine plate paper, 24x82, can be obtained at the 
New York Central ticket offices, No. 418 Broad- 
way, No. 942 Broadway, or at Grand Central 
Station, New York ; No. 833 Washington street, 
Brooklyn, or of Frank J. Wolfe, General Agent, 
Albany Station, Albany; W. E. Brown, City 
Passenger Agent, No. 127 Washington street, 
Syracuse; J. C. Kalbfleisch, City Passenger 
Agent, No. 11 East Main street, Kochester ; Ed- 
son J. Weeks, General Agent, No. 1 Exchange 
Street, Buffalo ; W. B. Jerome, Genera] Western 
Agent, No. 97 Clark street, Chicago; or of 
Carleton C. Crane, Pacific Coast Agent, No. 10 
Montgomery street, San Francisco, for 50 cents ; 
or it will be sent free, postpaid, to any address, 
on receipt of 75 cents in stamps or money order, 
by George H. Daniels, General Passenger Agent, 
Grand Central Station, New York.— Albany 
Fivening Journal. : 7% 5 
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Overhead Electric Tramways in England. 


BY F. W. N. KING. 


On Saturday, December 81, 1892, the first sec- 
tion of overhead electric tram system was opened 
to public service. The line now open goes through 
South Staffordshire, connecting the important 
Black Country towns of Bloxwich, Dudley Dar- 
laston, Walsall, Wednesbury, West Bromwich 
and Handsworth, and serves & population of 
nearly 800,000. The portion of the system 
which has been electrically equipped comprises 
about eight miles. The cars up to now have been 
propelled by steam locomotives of the Wilkinson 
type, but the permission to use steam expired at 
the end of last year. The directors of the com- 
pany, of which Mr. Alfred Dickinson is engineer, 
had various methods of electrie traction to con- 
Bider—namely, the accumulator, the conduit and 
the overhead wire. Of the two former there was 
little to be said, as neither has, as yet, been prac- 
tically demonstrated to be perfectly satisfactory, 
so the latter was finally adopted. 


The generating station is a substantial build- 
ing which does not boast of much ornamenta- 
tion and comprises an engine-house, boiler- 
house, stores, etc. It is situated on the Walsall 
road at the Ріесе, which is about the centre of 
the lines. А canal runs close beside the works, 
and anarm has been cut alongside the boiler- 
house, so that if necessary fuel can be unloaded 
from boats right into the coal vaults. In the 
boiler-house are three boilers, each being 30 feet 
long and 7 feet diameter. They are tested by 
hydraulic pressure up to 200 Ibs. per square inch, 
and are run at a pressure of 120 lbs. The engine- 
house contains three compound condensing en- 
gines, each of 125 1. H. P. at 100 lbs. pressure 
and 100 revolutions per minute. The high 
pressure cylinder is 164 inches diameter, and the 
low pressure 20 inches, and they have a stroke of 
30 inches. Each engine is fitted with a surface 
condenser and a 43-inch diameter air pump with 
a 80-inch stroke, the same as the engine. Canal 
water is used for condensing. Each condenser 
is supplied by а centrifugal pump, driven by 
belting off the main shaft of each engine. The 
driving pulleys upon the engines are 10 feet 
diameter, and are each proved to carry nine 1} 
inch diameter ropes; these in turn drive the 2- 
feet pulleys upon dynamos. This ‘system of 
driving was adopted in preference to belting 
owing to the increased factors of safety obtained, 
a8 it is possible to continue working with several 
of the ropes broken. There are three dynamos 
of the Elwell-Parker type. They are shunt 
wound and have drum armatures, and each gives 
at 450 revolutions 250 amperes at a pressure of 
850 volts. The switchboard is placed at the end 
of the engine-house nearest to the road, and 
upon it are placed an ammeter, voltmeter and re- 
sistance coils, and an automatic magnet cut-out 
switch for each dynamo. The switch is so ar- 
ranged that when there is а flow of current in 
excess of the capacity of the installation it is au- 
tomatically thrown out, thus breaking the cir- 
cuit and reducing the risk of damage to the 
dynamo toa minimum. The whole, of the build- 
ings are lighted by means of incandescent lamps. 
A feeder-cable 1s laid out from the switchboard 
at the generating station underground to the 
roadway, whence it is run along the outside edge 
of the channeling, some 15 inches below the 
surface of the roadway, во as to feed into the 
trolley wire near to the points of heaviest load 
upon the road, connections being made to the 
trolley wire every half-mile by means of branch 
distribution boxes. From these boxes two other 
cables are carried up the inside of the pole and 
slong the arm which supports the trolley wire, 
and are connected to the line-breakers, which 
divide the trolley wire up into half-mile sections. 


Between the cable which comes off the main 
feeder into the fuse box and those which run up 
the pole there are two fuses. These are во ar- 
ranged that in case of any short circuit or ground 
being made on any section of the trolley wire, as 
would probably be the case if the wire broke, 
the fuse burns out and disconnects the section of 
the line. The trolley wire ія solid hard drawn 
copper of 8 B. W. G. It is fastened by means of 
copper clips to insulators which are suspended 
from the arms of the poles. Every pole is com- 
posed of two tubes, a cylindrical and a tapered 
one, the latter being shrunk into the former. 
They are 80 feet long over all, a buckled steel 
brass plate, 2 feet square, bolted to the base of 
each, which rests upon the concrete foundation 
extending 6 feet into the ground. There are 
three different sizes of poles, those for ordinary 
single lines being 6 inches outside diameter at 
the base and tapering to 3} inches at the top, 
and having arms varying from 2 feet 6 inches to 
6 feet 6 inches in length. In most cases these 
poles are fixed in positions originally occupied 
by lamp columns at the junctions of the roads, 
and these have been fitted with lamps and gas 
fittings to replace those removed. Sixteen cars 
have been specially built for this electric line; 
they are of a 8 feet 6 inch gauge; and haye fixed 
wheel-bases of 6 feet, the wheels being 34 inches in 
diameter and specially made with rolled steel 
tires upon cast steelcentres. These conveyances 
carry forty passengers—-twenty-two inside and 
thirteen outside. 

There are two pairs of carbon brushes on each 
motor, and they are accessible from the inside of 
the cars by means of traps inthe floor. Each car 
is fitted with an ordinary quick-action brake, and 
also with an entirely independent emergency 
brake, both of which are operated from either 
platform of the car, thus giving the conductor 
an equal chance with the driver of stopping the 
vehicle in case of danger. The switch-boxes on 
the platforms of the cars each contain a lightning 
arrester, a controlling switch, a reversing switch 
and a motor switch—the latter being for the pur- 
pose of disconnecting either motor. The press- 
ure used here is only 300 volts while in the 
United States it is 500. 

Several hundred invited guests assembled at 
the generating station to witness Mrs. Carruth- 
ers-Wain, wife of the chairman for the South 


Staffordshire Tramways Company, switch on the 
current and afterward declare the line open for 
public service. 


Death of Dr. Norvin Green. 


Dr. Norvin Green, President of the Western 
Union Telegraph Company, died at Louisville, 
Ky., February 12. Dr. Green was born in New 
Albany, Ind., in 1818, but when only four years 
of age was taken by his parents to the then wil- 
derness of Kentucky where his boyhood was 
spent. 

In 1840 he graduated from the Medical School 
of the University of Louisville, but only con- 
tinued in the practice of medicine for a short 
time, after which he served for several terms in 
the Kentucky Legislature. In 1853 he became 
interested in the Louisville and New Orleans 
Telegraph Company, with which business he has 
ever since been connected. When this company 
was absorbed by the Western Union. he was 
made Vice-President of the latter and afterwards 
was elected President. 

Dr. Green was also President of the first Edi- 
son Company, organized in 1878, and was the 
first President of the American Institute of 
Electrical Engineers. 

He combined & most genial personality with 
unusual executive ability, and to thelatter quali- 
fication he himself attributed his success in the 
management of the extensive business of which 
he was the executive head. 


The St. Louis Convention. 


Transportation Arrangements. 

An excursion rate of а fareand a third has 
been granted to St. Louis and return for dele. 
gates attending the Convention of the National 
Electric Light Association by all the Passenger 
Associations exceptthe Western; negotiations are 
now pending with that body, and ia all proba- 
bility they also will grant this concession. 

Arrangements have been perfected for a spe- 
cial train to carry the Eastern delegation, which 
will be vestibuled and electrically lighted and 


composed of dining, buffet, observation and 
sleeping cars, and will leave New York via Penn- 
sylvania Railroad from stations foot of Cort- 
landt and Desbrosses streets, Sunday, February 
26, at 12 o’clock noon; Philadelphia, 2:25 P. M.; 
Harrisburg, 4:25 P.M.; Pittsburg, 10:40 р. м. 
(central time); Columbus, 4:35 a. м.; Indianapo- 
lis, 10:30 4. M.; arriving at St. Louis at 5:30 p.m. 
Monday, February 27. 

The rate for berths is $6 each; drawing-rooms, 
$22 each. 

For the convenience of passengers taking this 
train from New York, arrangements have been 
made so that if they will remit to the under- 
signed the amount of railroad fare ($24.25) with 
the sleeping-car fare ($6.00) a receipt will be 
mailed them that will be honored by the railroad 
company for checking baggage, ferry passage, 
and passage through the gate at Jersey City, and 
exchangeable on the train for regular ticket and 
certificate. 

The Boston Passenger Committee have de- 
clined to sell tickets at a reduced rate from 
Boston via New York; therefore the Eastern 
delegates who desire to take the Electrical 
Special will be compelled to come to New York, 
purchase tickets, and secure certificates from 
New York to St. Louis and return. 

It is quite important that all the names of dele- 
gates who will be passengers on the Electrical 
Special should be known as soon as possible. 

The following named gentlemen have charge 
of transportation matters in their various terri- 
tories: 

Morris W. Mead, Pittsburg, Pa. 

Fred. W. Royce, Washington, D. C. 

Jobn Carroll, Montreal, Canada. 

A. C. Shaw, Boston. Mass. 

H. A. Cleverly, Philadelphia, Pa. 

M. J. Hart, New Orleans, La. 

John W. Flintham. Denver, Col. 

J. Scribner, 173 Adams street, Chicago, III. 

Louis Nahm, St. Louis, Mo. 

To secure the benefit of the reduced fare re- 
turning, it will be necessary for those who do not 
go by the Electrical Special to be sure and state 
to the ticket agent. at the time they purchase the 
going ticket, that they purpose attending the 
meeting of the Association in St. Louis, and 
procure from him а certificate which will entitle 
them, when properly vised апа countersigned, 
to return for one-third the regular fare. No re- 
duction can be obtained without this certificate. 
Immediately upon arrival in St. Louis, these 
certificates should be left at the secretary's office, 
addressed to the undersigned, who will see that 
they receive proper attention and are returned 
to the owners. C. O. BAKER, JR., 

Master of Transportation. 

186 Liberty street, New York. 


** Practical Electricity.” 


Mr. H. E. Swift, a gentleman welland favorably 
known in Boston. has assumed control of Practi- 
cal Flectricity, and will endeavor to give Boston 
and New England a local electrical paper of 
merit. We welcome Mr. Swift, and trust that he 
will follow the good example set by ELECTRI- 
city—felling the truth at all times. There is a 
good deal of truth to be picked up in Boston 
these days. 


In connection with the International Electrical 
Exhibition to be held in Milan in 1894, the com- 
mittee propose to offer a prize for the most im- 
portant invention in electricity, more especially 
as relating to the transmitting of energy to dis- 
tances and its transformation for industrial pur- 
poses. 


—— 


Buffalo, N. Y.—It is said that Niagara Falls 
has offered the Stern Incandescent Lamp Com- 
pany $50,000 in cash and 88 acres of valuable 
land if they will establish their factory there. 
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Real Merit Is Recognized. 
(From the ** Popular Electrician," Lynn, Mass.) 


One bright and newsy Electrical Journal seems to flour- 
ish without the aid of the General Electric Company. We 
mean ELECTRICITY, and are glad to see one Electrical 
paper independent enough to stand on its own bottom. In 
the words of Rip Van Winkle, May it live long and pros- 
per.” 


How it Looks in Boston. 


The Boston Post remarks: 

“That General Electric is looked upon asa sale. That 
it 18 the belief that the suit now pending before Judge 
Colt, between the General Electric and the Beacon Lamp 
Company, will be decided in favor of the latter company, 
and that in this case the stock of the defeated company 
will see much lower quotations.” 


Legal Notes. 


The mandamus proceedings begun by the Du- 
rand Land Company against Civil Justice Jerolo- 
man, of the Eighth District Court, to compel 


him to entertain a dispossess proceeding against 


the Thomson-Houston Electric Company, came 
up on Friday last. 

The question involved in the mandamus pro- 
ceedings is whether an act of the present Legisla- 
ture, passed January 24 last, applies retroactively 
to а proceeding begun by the Durand Land Com- 
pany against the Thomson-Houston Company. 

The first named company obtained judgment 
against the latter for $95,279 for rent, and the col- 
lection was stayed by an appeal. Meanwhile un- 
paid rent has accumulated until it amounts to 
$20,000, and the Durand Company cannot obtain 
judgment for this and subsequently accruing 
rent without waiving the forfeiture of the lease 
occasioned by previous failures to pay. 

It was said yesterday by counsel that the act of 
the Legislature in question applies at present to 
no other ease and that its passage was procured 
in the interest of the Thomson-Houston Company 
to meet a decision of the Common Pleas adverse 
toit. It is said that the effect of the act will be 
to enable tenants, by taking appeals from judg- 
ments for rent rendered against them where 
landlords sue for use and occupation, to occupy 
the premises without payment indefinitely, or at 
any rate as long as an appeal can be carried from 
one court to another. Meantime landlords can 
have neither their rent nor their premises. The 
expenses of appeals, however, will render this 
policy impracticable save where the rent is large. 

Judge Bartlett, of the New York Supreme 
Court, has granted an attachment against the 
property in this State of the River and Rail 
Electric Light Company asa foreign corporation. 
Wiliam L. Bigley is suing the company to 
secure money owed him. 


At Denver, Colo., Clement B. Smythe a few 
days ago purchased at sheriff's sale for $3,000 
the stock of goods of the Midland Electric Com- 
pany at 1,737 Champa street. 


Boston Notes. 


The Sawtell Company have removed their 
offices to the Shawmnt Building, 146 Franklin 


street. 

A good deal of excitement is being cansed in 
Providence, R. I., by а report that bas gained 
credence that the West End Railroad Company 
of Boston is trying to secure control of the 
Union Street Railroad. The latter company is 
capitalized at $2,000,000, and is said to have been 
paying 18 рег cent. quarterly dividends. The 
par value of the shares is $100, and last week $240 
was asked. The price has gone up since then to 
$260. President Whitney of the West End Com- 
pany denies the rumorsin toto. That the Boston 
company is trying to secure control of the Inter- 
state Electric Railroad is admitted. Should the 
latter deal be consummated, the former would be 
pretty sure to follow, for the Interstate runs 


ЫШ from Attleboro, Mass., to Providence, 


The Edison Illuminating Company of Boston 
is now supplying current for 75,000 incandescent 
and over 400 arc lights, and the demand for more 
is а matter of almost everyday occurrence. 
Theirthree large central stations are inadequate, 
and a fourth has become necessary. 


An important and interesting patent case was 
tried in the United States Equity Court Wednes- 
day, before Judge Carpenter. The litigants were 
the Electric Gas Lighting Company vs. the 
Holtzer-Cabot Electric Company, both of Bos- 
ton. The device in dispute was an electric gas 
lighter, the patents on which have been owned 
for years by the Electric Gas Lighting Company. 
which owns about all fundamental patents on 
these devices, and has been doing ап enormous 
business with them for years. It was claimed 
that the defendants have been infringing one of 
their patents. Samples of many different types 
of electric gas lighters were shown in court by 
both parties in interest. and the case was argued 
at length by Boston and New York counsel em- 
ployed. After al] the evidence had been sub- 
mitted, theJudge took the subject under consid- 
eration and will give his decision shortly. 
As this case has most important bearings on this 
branch of the electrical business throughout the 
edu great interest is felt in the outcome of 
the suit. 


The members of the Catholic Union of this 
city had а rare treat on Tuesday evening, Feb- 
ruary 7, when Mr. Peter A. Dowd, a well-known 
and accomplished electrical engineer, gave an 
interesting address on “Тһе Electric Motor." 
The subject was discussed from a historical and 
commercial standpoint rather than in a technical 
manner, though a brief resume of the labors of 
Michael Faraday, Sir Humphry Davy, Dr. 
Galvani and other pioneers in the electrical field 
was presented in an appreciative manner by the 
speaker. His Eminence Archbishop Williams 
was present and was particularly interested in 
the subject. 


The Nova Scotia Power Company of Halifax, 
N. S., has transferred all thestreet railway plant 
of that city over to the Old Colony Trust Com- 
pany of Boston as security for the issue of 
$240,000 in bonds, the cash to be used in building 
an electric street railway throngh Halifax. The 
local electric lighting plant was included in the 
transfer. 


A most interesting case is at present before 
Mr. Justice Morton in this city. Some three or 
four years ago the Citizens’ Gas Light Company 
was organized in Wakefield, Mass., for the pur- 
pose of lighting that town and the adjoining 
town of Stoneham. A gas plant was established 
and subsequently an electric lighting plant was 
added and a combined business has been carried 
on. After the Municipal Lighting Act became 
law, in 1891, the purport of which law was to 
enable towns or cities to purchase or build their 
own lighting plants, the citizens very soon 
began to think they ought to avail themselves of 
this law and own their own plant. Public meet- 
ings were held; the moyement met with popular 
favor, and funds were appropriated for the 
purpose. It was not thought best to purchase 
the local plants. but to contract for new ones. 
The Citizens’ Company were prepared to sell 
theirs, and they are now seeking to induce the 
court to compel the town to purchase its plant. 
The court appears to take an opposite view, and 
the town authorities have determined to test the 
constitutionality of the Municipal Lighting Act 
asa whole rather than be compelled to do what 
they didn’t want to. 


There is at present under construction at the 
works of the General Electric Company in Lynn 
a 20 Н. P motor that will weigh only 1,250 pounds. 
This will supersede the present type of 15 n. P. 
motor that weighs 2,000 pounds. 


The incandescent lamp makers of Boston keep 
uncommonly busy filling orders which flow in 
with their usual volume. The decision in the 
lamp case which Judge Colt will give ere long is 
being looked forward to with intense interest 
by all electrical men, the general feeling being 
that the whole lamp case is in a fair way for be- 
ing reopened. The additional evidence handed 
to Judge Colt & week ago has proved interesting 
reading. and the demand for the special supple- 
ment issued by ELECTRICITY was great, the 
supply being exhausted immediately on arrival. 


A new device called an Illuminable Revolv- 
able Electric Sign and Signal Combined” has 


been invented by Dr. А. T. Buswell, Boston, 
and is placed upon the market with every ap- 
pearance of being a success, It is for use on 
electric street cars at night to indicate to passen- 
gers the routes along which the cars run, also the 
places they run to. This will be accomplished 
by a colored lamp attached to the trolley arm, 
indicating the route, with a four sided revolving 
sign over the driver’s head, illuminated by elec- 
tric lamps inside, the glass sides of the sign hav- 
ing written on them names of streets, avenues or 
districts. It is a most ingenious device and will 
meet with speedy recognition. 


General News. 


What is Going on in the Electrical World. 


Montreal, Can.—The late fire entirely 
destroyed the electric plant in the Ogilvie blo?k. 


Yuma, Ariz.—A San Francisco capitalist in- 
tends to build an electric street railway in this 
town. 


Urichsville, Ohio. —An electric railroad is to 
be built between this place and New Philadelphia, 
the county seat. 


BIA Md.—An electric railway from 
Washington to 5 is no longer a matter 
of speculation. portion of the line has already 


been surveyed. 


Pittsburg, Pa.—McKee & Brothers’ glass 
factory at Jeannette, it is stated, will soon begin 
the manufacture of incandescent electric light 
bulbs, shades and glass bells. 


Rome, N. Y.—The work on the electric sys- 
tem is going ahead on all sides, and if the weather 
continues favorable the cars will soon be on the 
tracks, The power house is nearing completion. 


Baltimore, Md.—The Baltimore Traction 
Company has determined to push the work of 
supplying with electrical equipment the sub- 
sidiary lines recently acquired by the company. 


Albany, М. Y.—Assemblyman Plant has in- 
troduced a bill in the House creating a State 
Board of Telephone Commissioners, with power 
to fix the telephone rates throughout the State. 


Indiana»olis, Ind.—Judge Elliott has made a 
formal request to the Board of Works for a grant 
of the right of way for a new street railway line. 
The road will be an electric one and will be lo- 
cated chiefly on the South Side. 


Laurel, Md.— The Electric Light Company of 
Laurel have erected part of their poles, and will 
have them all up and wired in в few days and in 
operation about the first of March. The power 
house has been erected and most of the machin- 
ery put in.. 


Seattle. Wash.—' The Union Electric Com- 
pany is fitting up a handsome library for the use 
of its employes at its office on Second street. 
It will be supplied with books on the subject of 
electrical engineering and all the current electri- 
cal periodicals. 


Atlanta, Ga.—It is proposed to equip the 
Pryor street dummy line for electricity. The 
same change will be made on Georgia avenue 
from Pryor to Grant Park, and on Piedmont 
avenue north to the city limits there will bea 
line of electric cars. 


Ishpeming, Mich.—The Cleveland Cliff and 
Lake Angeline Iron companies, two of the largest 
producers in the Lake Superior district, have 
signed contracts with the Thomson-Houston 
Company for complete underground electric 
traction plants, costing $50,000. 


Alexandria, Va.—A new company has re- 
cently obtained a charter for an electric railroad 
from Alexandria to Washington, with branch 
lines to Arlington, the Theological Seminary, 
and to Falls Chureh. L. W. Spear is the chief 
promoter of the new enterprise. 


Elkton, Md.—The Elkton Electric Light 
Company has been applied to by citizens of 
Chesapeake and North East for an estimate of the 
probable cost of furnishing current for electric 
lights for those towns from the Elkton plant. 
They are each about six miles from Elkton. 


New Brunswick, N. J.— The proposed elec- 
tric road will make a belt line around the city 
and will connect with the Raritan River Railroad 
station on Commercial avenne and thence run 
across town to French street. The charter is 
being considered by the Board of Aldermen. 
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Middletown, Ohio.—Several of our wealthy 
citizens have determined upon having an electric 
street railway in the city, and have applied fora 
charter. The capital stock is $100,000, and the 
incorporators are George Jacoby, Charles Gold- 
шап: A 3 Iseminger, W. O. Barnitz and Wm. 

. Noble. 


Gallitzin, Pa.—The borough council has 
granted a franchise for electric lighting, and a 
company has been organized with & capital stock 
of $12,000 to establish a plant in this town. 
Among those identified with the movement are 
Dr. Ferguson, M. Fitzharris, Thomas Bradley 
and J. L. Mitchell. 


Findlay, Ohio. —In the suit brought by the 
Firdlay Electric Light and Power Company at- 
tacking the franchise of the Hancock Electric 
Light and Power Company on the ground that 
it had never been submitted to the people, 
Judge Norris, in the Common Pleas Court, de- 
cided in favor of the Hancock Company. 


Canandaigua, N. T. Тһе Canandaigua Elec- 
tric Light Company have purchased the Little- 
ville flouring mill, about six miles from town, 
and will pat in an electric plant there by which 
they propose to light the village and run the 
street cars. The water power at the old mill is 
to be utilized in generating electricity. 


Waterford, М. Y.—An electric railway line is 
projected to run from Waterford to Mechanics- 
ville and then follow the route of the present 
street railroad to Stillwater; thence along the 
Hudson to Schuylerville and Fort Edward, 
whence it will connect with the Fort Edward, 
Sandy Hill and Glens Falls street railway. 


Detroit, Mich.--The contract for electric саг 
motors has been awarded to the Detroit Electri- 
cal Works by the Citizens’ Street Railway Com- 
pany. Before awarding this contract the motors 
of several systems were tested, under various 
conditions, and the showing made by the Detroit 
motors was so satisfactory that the home com- 
pany secured the contract. 


Salt Lake, Utah.—The West Side Rapid 
Transit Company have electric cars now running 
on their line. Assoon as the weather will permit 
the work of extending the line to Crescent Beach 
at the lake will be begun.—If the negotiations 
now.pending are successfully carried through 
the Salt Lake Electric Light, Power and Heat. 
ing Company and the Salt Lake Gas Compan 
are soon to pass into the hands of an English 
syndicate. 


Washington, D. C.—The Columbia Street 
Railway Company have made application to the 
Commissioners for permission to adopt electricity 
on their line, thesystem to be the underground 
conduit. Althongh more expensive than the 
trolley, it is said to possess advantages that make 
it preferable to that mode of propulsion. The 
underground conduit system selected has been 
successfully operated in Buda-Pesth. 


San Angelo, Tex.—The dam in the South 
Concho River which was washed away about six 
months ago, entailing heavy losses to the electric 
light and power company. has been replaced by a 
Stronger one about five miles south of the town. 
the water from which is conveyed ір а canal to 
the power house of the companv. a short distance 
out of the city, where a fifty foot fall supplies 
power sufficient to run the electric lights of the 
town, woolen mills, etc. 


McKeesport, Pa.— The electric railway to 
connect McKeesport and Wilmerding wil be 
built at an earlier date than expected. The land 
company working in connection with the railroad 
companv has decided to arrange for a model 
town on its plan. which embraces almost 300 
acres between McKeesport and Wilmerding. А 
big water works will also be erected in North 
Vereaillea township to supply the town and an 
electric plant to supply power for the road and 
light for the business houresand dwellings. 


Philadelphia.—The Inquirer says: A ride 
from Philadelphia to Washington by way of 
Baltimore in a trolley car is one of the possi- 
bilities of the future, and if legislation is favor- 
able and the investing public continues to bave 
faith in the Philadelphia Traction magnates. that 
future may not be far distant. The prircipals of 
the Traction syndicate, Messrs. Widener and 
Elkins, already have a firm footing in two of the 
cities mentioned; they are acquiring a foothold 
in the third; have projected a portion of the con- 
necting line and are shaping legislation which 
wil enable them to consummate the plan as 
above outlined.” 


Lynchburg, Va.—Application has been made 
to council for permission to build a new electric 
street railway, the route to be down Cabell 
street from а point where it intersects the cor- 
poration line to Sixth street, thence along said 
Sixth street across Sixth street bridge to Com- 
merce street, thence along Commerce street to 
either Seventh or Eighth streets thence 
with said Seventh or Eighth street to Church 
street, thence along Church to Washington, 
thence along Washington to Grace, thence fol- 
lowing Grace toa point near the Presbyterian 
cemetery. The Rivermont Electric Car Com- 
pany is said to be sponsor for the scheme. 


ELECTRICAL COMPANY ELECTIONS. 


The Youngstown (Ohio) Gas Company, the Youngstown 
Electric Light Company and the Mahoning Electric 
Light Company, all under the same directory. Direct- 
ors: С. Н. Andrews, George Tod, John B. Smith, W. 
E. Taylor, Thomas E. Davey, Frank Hitchcock, John 
C. Wick. 

Electric Light and Power Company. Centralia, III. Presi- 
dent. O. V. Parkinson; secretary and treasurer, F. F. 
Noleman ; superintendent, J. R. Young; directors, O.V. 
Parkinson, E. A. Hartman, A. Н. Rainey, James Benson, 
F. F. Noleman, G. E. Els, M. C. Wetmore, R. J. Merkle 
and R. J. Young. The capital stock 18 to be increased 
from $10,000 to £20,000, and an arc system put In. 


Flatbush District Telegraph Company, Flatbush, L. I., 
М. Y. President, Isaac Harris; vice-president, James 
Ryan; treasurer, W. G. Pearson; secretary, W. Н. 
Pearson. These officers and Messrs. Henry Hester- 
berg, William M. Lynam and John Magulte comprise 
the directors. 


East End Electric Light Company, Pittsburg, Pa. The 
old board of directors was 1:e-elected, as follows: 
James Н. Willock, E. Н. Myers, Н. C. Bughman, 
John 8. Scully and George Н. Blaxter. 


Toledo Electiic Lizht Company, Toledo, Ohio. President. 
J. J. Moore; vice-president, J. S. Кодуе ‘з; secretary, 
E. C. DeLong; treasurer, G. G. Hadley, Sr.; directors, J. 
J. Moore, Е. W. Wilson, Е. C. DeLong, J. S. Rodgeis 
and G. G. Hadley, Sr. 


A Progressive Concern. 


Messrs. J. Jones & Son, of 39 Vesey street, New York, deal- 
ers in general electrical supplies, report an unusual de- 
mand for the well-known goods manufactured and 
handled by Шеш, and Mr. Ernest A. Lowe, manager of 
the company, expresses great satisfaction at the outlook 
for business during 1898. ‘hey aim to include the entire 
field of electrical supplies and in addition to this carry;a 
stock of specialties which have been well patronized. 
Among these may be mentioned the Varley Electric Time 
Call, Berlin Watch Demagnetizer, DeMott Electric 
Moto.s, Medical Appliances, etc. ‘lhe company invites 
correspondence concerning any class of electrical goods 
and will furuish circulars, prices, etc., on application. 


The Carpenter Enamel Rheostats. 


‘The principle of the Kheostats mauufactured by the Car- 
penter Enamel Rheostat Company of Bridgeport, Conu., 18 
set forth at length in a neat pamphlet recently published 
by the company. Its operation consists іп the conduction 
and dissipation of heat by bolding а resis.ance wire in in- 
timate mechanical contact with 2 supyurting plate, во 
that the heat generated in the resistance wire. by the pas- 
sage of a current, is rapidly conducted to the plate, which 
becomes the rudlaung suiface. This is accomplished by 
the use of enamel. which attaches the wire to buti su- 
latcs 1t f.om the radiating surface | late, and which also 
cowpletery surrounds t he wire and protects it from chemi- 
cal action. In this way the capacity of а resistauce whe 
for current із greatly increased. Iu practice it is found 
that a wire that will cariy а certalu current when ex- 
posed to the air will carry ten times that amount of cur- 
rent safely in this rheostat. On this principle, since the 
cross section of the conductor can be greatly reduced, it 
follows that lis 1 ngth can also be proportionately short- 
ened for any required resistauce, and no consideration of 
mechanical sti ength of the wires enters into this construc- 
tion since lt is S» perfectly protected and supported on all 
sides. 

For convenience in rapidly supplying the demands of 
concerns preferring to furnish their own regulating 
switches, Standard Plates for four sizes of motor starting 
rheostats are always carried in stock by the company. 
These plates have bosses or lugs at the cornersfor conve- 
niencein attaching to switch, and are provided with con- 
necting bolts, insulators, etc., at the connecting points of 
the resistance. 

The Carpenter Company manufacture their rheostats іп 
several forn.s with a view to their adaptation to the vari- 
ous uses for which they are lutended. Among the applian- 
сез they furnish are regulating switches, theatre dimmers, 
feeder equalizers, arc lamp resistances, etc. Chas. D. 
Shain, 136 Liberty street, New York, is the general selling 
agent of the company. 


The Buckeye Lamp. 


Both the New York and Chicago branches of the Buckeye 
Electric Company have sold during the past sixty days 
enormous quantities of their wellknown Buckeye lamps. 
They are now putting on the market a coiled tilament 
lamp which has proved a favorite with the trade and is in 
large demand. 

This enterprising concern are prepared to furnish lamps 


in any quantity on short notice. made to fit any standard 
sockets. 


National Electric Manufacturing Company. 


Attention 1s called by this company tothe following tests 
of their transformers during which the temperature of the 
iron was raised to 90 degrees. These transformers are 
wound for 1,000 volts on the primary and 100 volts on the 
secondary coils: 


TRANSFORMER NO. 9.880. 


Primary load,.......................... 1.844 amperes 

Secondary load,........................ 18.997 amperes. 

Ейїс1епсу,.............................. 98.76 per cent. 
TRANSFORMER NO. 9,882. 

Primary 1084,.......................... 1.695 amperes. 

Secondary load,.......... ............. 18.220 amperes. 

Feindes. 8 96.09 per cent. 
TRANSFORMER NO. 9.921. 

„3% P 1.8 

Secondary 1оай@,........................ 16.220 Ер 

Keese ел жашы 97.29 per cent. 


The Commonwealth Electric Company. 


The office of the Commonwealth Electric Company in 
Philadelphia 18 now at No. 418 Market Street, the removal 
to the new location being rendered necessary by the de- 
mands of increasing business. The company are now pre- 
pared to fll orders on the shortest possible notice, and 
guarantee their work In every particular. 


Trade Note. 


Mr. W. R. Mason, the General Manager of the Railway 
Equipment Company, Chicago, has just sent out a circula 
to the Eastern trade, calling attention to the unequaled 
facilities of the company for furnishing everything neces- 
sary for the complete equipment and maintenance of elec- 
tric roads, and also calling particular attention to the 
merits ої (уре “С” overhead material manufactured by 
his company. This material has been specitied on a ma- 
jority of the leading roads during the last season. He also 
informs the trade that he expects to be in New York the 
latter part of this month, and will call on the leading con- 
tractors and street roads inthe East. 


The Premier Batteries. 


The Premier products have become so generally and 
favorably known among the users of electricity that it may 
appear intrusive to Speak of 
them, but as Improvements are 
being constantly made 1n these 
asin allother electrical appli- 
ances. it 13 within the province 
of an attentive journal to give 
them such notice as they de- 
Serve. Among the latest. prod- 
ucts of the maufacturer of the 
Premier appliances Із a new 
form of Bluestone Battery, 
Which as a motor battery for 
operating from 4 to 12 inch fans, 
or even larger, із considered a 
hi;hly efüclenr contrivance, 
andis commended by the maker 
as superi т to any in the 
market. ‘The m tors used with 
thisbat'ery havedistinguishing 
features that will be apprecfated by all who have occasion 
to employ such apyaratus; they need not be specially 
wound, and resistance colls and short-ciicuit!ng devices 
are not necessary to keep the battery in working order 
when motors are not required. The commutator, 1f oll is 
used sparingly. will always remain clear and bright. No 
chisels nor scraping tools are necessary, an old cloth 18 
all that Із required to keep the zinc of this new cell 
clean: the coating never hardens onthezinc. These celis 
have run the No. 3 Premler Motor 200 hours continuously, 
at a cost of less than 50 cents. Тһе zincs will last 1,500 
hours, and are never taken out of solution. The best type 
of cell for running sewing machine motors, for large in- 
duction colls, electrc-plating, experimental work, or where 
a powerful current is necessary, contains a surface of 
nearly 100 square inches of best quality oxidized carbon 
and 60 square inches of zinc. The zines are made specially 
for this cell, and with a view to increase of electrc-motive 
force and a decrease of internal resistance, hence increased 
efficiency and economy. The Premier Grenet Battery, the 
manufacturer clatinsis ahead of all other cells yet p: oduced 
for amateurs and students In electricity. The carbons are 
of the same quality as those used in the Premier Battery. 
These cells have been very successful. Circulars contain- 
ing full particulars may be obtained by applying to the 
sole manufacturer of the Premier Batteries, M. R. Rod- 
rigues, Nos. 17 and 19 Whipple street, Brooklyn, N. Y. 
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INCORPORATIONS. 


The Perry Electric Light Company of Perry, Wyoming 
County, N.Y. Capital, $25,000. Directors: Henry N. Page, 
William D. Page, M. H. Olin, George K. Page, Clarence M 
Smith, all of Perry. 


A new electric railway company at Chattanooga, Тепп., 
represented by C. E. James, Willard Warner, Xen Wheeler 
and others, have made application for а charter. The 
rights of way to and through the suburbs east of the city 
have been granted. 


The People's Traction Company, of Philadelphia, have 
applied for a charter to operate passenger rallways by 
cable, electrical and other means. The capital of the com- 
pany is $10,000,000, and $1,000,000, 10 per cent. of the capital 
Stock, has been paid in cash to John Lowber Welsh, of 
Philadelphia, treasurer of the company. The directors are 
Wm. Н. Shelmerdine, К. Nelson Buckley, John Lowber 
Welsh, Edward J. Matthews, Caleb F. Fox, Philadel- 
phia. 


An electric company is being organized in Athol, Mass. 
The capital stock of the company 1s $60,000, and among 
the local men interested аге N. D. Lucy, С. A. Chapman 
and H. R. Barber. 


The Harrison International Telephone Company, Chi- 
cago. Capital stock, $80,000,000. Directors: Dr. E. M. Har- 
rison, Fort Smith, Ark.; L. E. Ingalls, Chicago; George 
R. Peck, Topeka, Kan.; Charles M. Ferree, Albert I. Stone, 
Major William Warner, John T. Blake, Howard M. Holden, 
Webster Davis, Kansas City; Richard C. Kerens, D. J. 
Young, St. Louis. The telephone will comprise what will 
be known as the long distance typewriter, a system of 
telegraphy which is calculated to abolish the dot and dash. 


The typewriter will be more or less of the ordinary сһаг- 


acter. Each word is spelled out and an exact fac simile 
produced on the machine with which it has been connected 
by electric wire. The cost, itis sald, will be one-third less 
than telegraphy. 


The St. Louis, Collinsville and Eastern Railroad Com- 
pany, of East 8t. Louis, Mo. Capital stock, $250,000. Incor- 
porators: Alexander Young, St. Louis; Walter Young, St. 
Joseph, Mo.; James Hannerty, Chicago; John S. P. Gor- 
don, Collinsville, Ill.; and Perry A. Gordon, Glen Carbon, 
Il. The object of the company ts to bulld a railroad from 
East St. Louis to Collinsville, with & branch to Venice, Ill. 


Universal Electric Launch Company of Nyack, N. Y. 
The purpose of this company is to manufacture, lease and 
sell boats propelled by electricity and of batteries, machin- 
ery &nd other supplies for the use of sall boats. Capital, 
$25,000. Directors: Stephen R. Bradley, Stephen R. Brad- 
ley, Jr., and Charles L. Seabury of New York City, and 
Andrew L. Riker and Thomas L. Proctor of Brooklyn. 


The Varley Duplex Magnet Company, Englewood, N. J. 
Capital stock, $20,000. Incorporators: F. C. Jones, of New 


York; Richard Varley, Jr., Wm. Varley, and 'read well. 
The company will manufacture 


Cleveland, Englewood. 
duplex magnets, electrical appliances, machinery, etc. 


A Certificate of incorporation of the Bound Brook Electric 
Light, Heat and Power Company has been filed in the 
oftice of the Secretary of State at Trenton, N. J. The 
capital stock 18 $5,000. The incorporators are Charles P. 
Sebring, of Plainfield; Louis J. Auerbacher of Newark, 
and Frederick H. Cook, of Bound Brook. 


The Patty Electric Burglar Alarm Company, Cooper, 
Iowa. Capital stock, $5,000. President. T. S. Patty ; John 
Frame, treasurer; C. E. Miller, secretary. Mr. Patty has 
recently had patented а closed circuit burglar alarm, and 
it is the intention of the company to manufacture these 
machines. | 


Electric Supply Company, Port Huron, Mich. Capital 
stock, $5,000. 


The Southern Electric Railway Company, of St. Louis. 
Capital stock, $1,500,000. Incorporators: Tom L. Johr son 
J. C. Richardson, k. S. Lovejoy and others. 


The Manasquan (N. J.) Electiic Light and Power Cim- 
pany. Capital stock, $25,000. Incorporators: George Lane, 
Wm. E. and E. G. Harrison, Asbury Park; M. Stanton 
Taylor, Spring Lake. 


The Fonda and Fultonville Electric Railway Company, 
Fonda, N. Y. Directors: James Shanahan, Tribes ИШ; 
Edward Wemple, William P. Myers, Charles Pickard, A. 2. 
Wemple, William Niles, Fultonville; J. Hess, Fonda; 
James P. Argersinger, John G. Ferris, James I. Younglove, 
Johnstown; G. Lever, A. J. Zimmer, P. C. Freuycar, James 
8. Burr, Gloversville. The company will operate a street 
railway from Fonda to Fultonville. 


Electrical and Mechanical Engineering and Trading 
Company of New York City. Capital stock, $150,000. Di- 
rectors: J. Н. Vall, George F. Sandt, Westfield, N. J.; U. 
T. Factenthall, Brooklyn; J. H. Miller, Mount Vernon, and 
Н. Wray Weller, Jamaica. To act as consulting, contract- 
ing and constructing engineers for electrical and mechani- 
cal construction and to deal іп apparatus, materials, etc. 


The Lewistown Electric Light and Power Company, 
Lewistown, Fergus County, Mont. Capital stock, $10,000. 


Incorporators. M. M. Erickson, Cyrus Styles and W. C. 
Waldo. 

The Florida Telephone and Telegraph Company, Pensa- 
cola, Fla. Capitalstock,$25,000. C. M. Baldwin, president 
and general manager; John C. Witt, secretary and treas- 
urer. The company was organized to build and operate 
telephone lines in Pensacola and other Florida towns. 


The Lancaster and Philadelphia Electric Railroad has 
been chartered with a capital of 81,500,000. The line, com- 
mencing to the city limits of Lancaster, willextend through 
Lancaster township, East Lampeter, Paradise Borough, 
Salisbury Borough, Landisville Borough, West Salisbury 
Township, over the Philadelphia and Lancaster Turnpike, 
to Coatesville Borough, then along the same road to Down- 
ingtown, to Radnor and Bryn Mawr, where it will connect 
with the electric road iuto Philadelphia. 


The Ocean City Electric Railway Company has flled à 
certificate of incorporation in the County Clerk's office at 
Cape May, N.J. Directors: Ezra В. Lake, Н. B. Adams, J. 
E. Lake, Н. B. Stites, W.S. Lake, William Lake, of Ocean 
City, and Dr. Gilbert E. Palen, of Philadelphia. 


The North Side Electric Street Hallway Company, 
Chicago, Ill. Capital stock, $500,000. Incorporators: Au- 
gust Rieke, Е. W. McNally and William Kilpatrick. 

The Augusta Electric Light and Manufacturing Company, 
Augusta, Ill. Capital stock, $16,000. Incorporators: Wil- 
liam Golm, B. B. Garm, D. P. Coffman, R. J. Grigson and 
O. L. Pitney. 


COMMERCIAL PARAGRAPHS. 


The Packard lamps are more in demand to-day than 
ever before, and the factory at Warren, O., is taxed to its 
full capacity. 


The Consolidated Electric Manufacturing Company of 
Boston will soon be an active competitor in the fleld of arc- 
lighting apparatus. 


The National Electric Manufacturing Company of Eau 
Claire, is carrying on a very active campaign and with 
gratifying success. 


The Waddell-Entz Electric Company are installing 
several very tine plants Just now. Their plant in the Mail 
and Ecpress Building is worthy of examination by all in- 
tending purchasers of isolated plants. 

“ Gonda Batteries“ long since passed the experimental 
stage, and the best exponents of their merits to-day are 
those who have used them the longest. 


One of the most important features of а correct and 
efficient steam plant is a good packing material. The 
Gould Company, of East Cambridge, Mass., are among the 
oldest in this line. Central station requirements have re- 
ceived careful attention by this company. 


The Briggs & Allen Manufacturing Company, of Law- 
rence, Mass., has contracted for a 350-light dynamo to 
light its mill. The machine will operate about 300 incan- 
descent lamps and 8 or 4arclamps. The Rodney, Hunt 
Machine Company. of Orange, Mass., has also ordered a 
machine of the same size. From it 200 incandescent lizhts 
will be run and several arcs. Both machines are of the 
Mather type. 


The firm of Swan & Lane, electrical engineers, 192 Sum- 
mer street, Boston, will in future be continued at the old 
address by Mr. Fred Swan alone, his partner, Mr. Lane, 
having retired. Mr. Swan 1з one of the most talented er- 
gineers in the country and enjoys а fine reputation for 
theatre, ballroom and similar artistic {lluminating under- 
takings. At the present time several good contracts are 
in hand. 


‘Cumner, Craig & Company 1s the title of a new firm of 
electricai engineers having offices in the John Hancock 
Building, Boston, Mass. They do general construction 
work in addition to representing several leading firms. 
Though only recently organized, this new firm 1s handling 
motors, dynamos and batteries at a lively rate. 


„% Insullac.“ the new insulating medium, made solely by 
the Massachusetts Chemical Company, Boston, has саг- 
tured the whole electrical fraternity throughout the coun- 
try. It is being shipped every where. 


The Detroit. Electrical Works announce the appolntment 
of Mr. E. L. Myers as District Manager for the company 
with offices in Nos. 917-918 Monadnock Bullding, Chicago. 
The company is to be congratulated on securing the 
services of Mr. Myers, whose business qualifications and 
popularity іп the trade make him а valuable acquisition. 


The Electric Light and Manufacturing Company of 
Richmond, Va., finds constant employment for several 
competent mechanics, and seems to be doing a satisfac- 
torlly profitable business. 


The contract for forty-three additional electric motors 
was awarded last week by the Detroit Citizens’ Street 
Railway Company to the Detroit Electrical Works, whose 
motors on the Jefferson and Woodward avenue lines have 
proved so satisfactory. 


. 491,322. Electrically-Heated Gridiron. 


ELECTRICAL PATENT RECORD. 


— 


LETTERS PATENT ISSUED FEBRUARY 7, 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


491,182. Inclosed Conductors for Electric Railways. Frank 
C. Perkius, Dunkirk, М. Y. Filed Muy 27, 1892. 

491,210. Trolle}-Stand. Samuel Harris, Cleveland, Ohio, 
assiguor to the Steel Motor Company, same place. 
Filed Nov. 14, 1892. 

491,861. Electric-Kallway Trolley. Benjamin Kochs and 
Albert Kochs, St. Louis. Mo. Filed July 25, 1892. 

491,483. switch for Electrical Tram-Cars. Nortitz Immisch, 
London, England, assignor to the Immisch hlectric 
Navigation and Power Company, of New Jersey. Filed 


Nov. 21, 1891. 
DYNAMOS AND MOTORS. 

491,106. Bipolar klectrical] Machine. Thomas H. Hicks. 
Detroit, Mich.. assignor of one-half to Geurge F. Case. 
same place. Filed Feb. 8. 1892. 

491,291. Dynamc-Electric Machine. Gabriel V. M. A. Parrot 
3.15 а ntoine C. Reignier, Paris, France. Filed August 

ELECTRIC LIGHTS AND APPLIANCES. 


491,093. Electric-Arc Lamp. Wallace E. Freeman, Long 


Island City, assignor to Lawrence M. Closs, New York, 
N.Y. Filed July 8, 1892. 

491,124. Arc-Light Carbon. James McLaughlin, Chicago, 
III. Filed May 5, 1891. 

491,251. Duplex Electric-Arc Lamp. Charles E. Scribner, 
Chicago, Ill, assignor to the Western Electric Com- 

any, same place. Filed Oct. 20, 1890. 

491, Lamp socket. Edwin R. Elliott, Litchfield, Ш. 
Filed March 28, 1892. 

491,412. Windlass for Lowering or Rai Street Electric 

Filed May 


Te] Charles R. Eddy, Springfield. Mo. 

' TELEPHONE AND TELEGRAPH APPARATUS. 

401,109. Telephone Cable. Silas W. Holman, Boston, Mass. 
Filed Nov. 5, 1892. 

491,188. Printing Telegraph Receiver. Major D. Porter, 
Brooklyn, N. Y., assignor to the National Ticker Com- 
pany. of West Virginia. Filed Dec. 10, 1801. 

491,163. Vibratory ‘lelegraphy. Stephen D. Field, Yon- 
kers, N. Y. Filed Jan. 7, 1893. 


491,275. Telephone Transmitter. Harry L. Tyler, Corning, 
N. Y. Filed Мау 18, 1892. 


MISCELLANEOUS. 


491,171. Retouching Device. Albert 8. Harry, Steubenville, 
Ohio. Filed Nov. 15, 1892. 

491,208. Insulator ip William H. Edmunds, New York, 
N. Y. Filed Aug. 9, 1892. 

491,250. Testing Apparatus for Multiple Switchboard Sys- 
tems. Charles E. Scribner, Chicago, 11]., assignor to 
une о" Electric Company, same place. Filed 
Sept. 9, 3 

491,252. Metallic Circuit for Multiple Switehboard Systems. 
John A. Seely, New York, М. Y., assignor tothe West- 
ern Electric Company, исар, Ill. Filed Nov. 15, 1886. 

491,811. Electrically Heated Soldering Iron. Samuel B. 
Jenkins, Boston, Mass., assignor, by mesne 
ments, to the American Electric Heating Company, 
same place. Filed June 8. 1892. 

491,812. Electrically Heated Smoothing-Iron. Samuel B. 
Jenkins, Boston, Mass., assignor, by mesne assign- 
ments, to the American Electric Heating Company. 
same place. Filed June 8, 1892. 

491,318. Electric Curling-Iron Heater. Samuel B. Jenkins, 
Boston, Mass., assignor. by mesne assignments, to the 
American Electric Heating Company, same place. Filed 
June 8, 1892. 

491,820. Electric Water Heater. Willis Mitchell, Maiden, 
Mass., assignor. by mesne assignments, to the Ameri- 
can Electric Heating Company, Boston, Mass. Filed 
June 8, 1892. 

491,331. Electrically-Heated Vessel. Willis Mitchell, Mal- 
den, assignor, by mesne assignments, to the American 
Electric Heating Company, Boston, Mass. Filed June 


8, 1892 
Willis Mitchell, 

Malden, assignor, by mesne assignments, to the Ameri- 
can Electric Heating Company, Boston, Mass. Filed 
July 2. 1892. 

491,339. Electric Clock. John H. Dyson, Belleville, Wis. 
Filed June 6, 1892. 

491,346. Electro-Mechanical Movement. Elisha Gray, 
Highland Park, Ill. Filed Jan. 8, 1892. 

491,847. Telautograph. Elisha Gray, Highland Park, Ill. 
Filed Sept. 21, 1882. 

491,362. Insulator. Augustus Н. Lane, New York. М. Y. 
Filed May 13, 1892. 

491,369. Electric Lock. Oliver A. Moyer and Henry W. 
Rhodes, Ogden, Utah. Filed April 9, 1892. 

491,387. Electric Circuit for Hallway-Signalling. Louis 
Thaler, New York, N. Y. Filed Aug. 24, 1892. 

491,394. Process of Electrically Reducing Aluminium and 
Forming Alloys thereof. Thomas L. Willson, Brooklyn, 
N. Y. Filed March 25, 1891. 

491,426. Combined Electric Switch and Door-Lock. John 
H. L. Holcombe, U. S. Navy. Filed Oct. 24, 1892. 

491,437. Electric Metal-Heating Device. Willis Mitchell, 
Malden, assignor to the American Electric Heating 
Company. Boston. Mass. Filed June 16. 1892 | 

491,438. Electrically-Heated Мате. Willis Mitchell, Mal- 
den, assignorto the American Electric Heating Com- 
pany, Boston. Mass. Filed July 5, 1892. 

491,457. Electrical Measuring- Instrument. Elmer G. 
Willyoung, Philadelphia, Pa., assig nor to Samuel L. 
Fox and Edward B. Fox, same place. Filed Aug. 11, 


1892. 
491,465. Electrical Transmission of Power. Charles 8. 
Samuel B. Jenkins, 


Bradley, Avon, N. Y. Filed April 4, 1892. 
491,484. Electrically-Heated Vessel. 
Boston, Mass., assiguor to the Butterfleld-Mitchell 
rn Heating Company, same place. Filed June 9, 
491,491. Insulated Magnetic Coll. Thomas E. Morford, 
Minneapolis, Minn., assignor, by direct and mesne as- 


signments. of one-half to the Enamel Insulator Com- 
pany,of Illinois, Filed Jan. 28, 1891. 


RE-ISSUES. 


11,308. Method of Insulating Electric Conductors. Thomas 
E. Morford. Chicago, III., assignor by direct and mesne 
assignments, to the Enamel Insulator Company,of Illi- 
nois. 1 3. 1892. Original No. 457,828, dated 
Aug. 18. | 

11,806. Multiple-Switchboard System. Charles E. Scrib- 
ner, Chicago. III., assignor to the Western Electric 
Company. same place. Filed Nov. 6, 1891. Original 
No. 442,148, dated Dec. 9, 1890. 


DESIGN. 


22,207. Kesistance-Box. Edward Weston, Newark, N. J. 
Filed Sept. 10, 1892. Term of patent 14 years. 
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The Elberfeld Municipal Station. 


This station, which was contracted for by the 
city of Elberfeld in 1887, was commenced in the 
summer and finished in November of the same 
year. The distribution 1s on the three-wire con- 
tinuous current system. 

There are three Cornwell boilers which carry 
120 pounds pressure, and six separate compound 
engines which are run condensing. 
these engines are from 100 to 170 effective horse 
power and run at 180 revolutions per minute, 
and each is connected by belts to two dynamos. 
The other two engines are rated at 850 н. р. at 
160 revolutions and each is direct coupled to two 
dynamos. 

The dynamos, of which there are twelve, were 
manufactured by Siemens & Halske. Eight of 
these machines are of the constant current type 
and generate 890 amperes each at 112 volts press- 
ure and the four direct connected machines 
have а capacity of 900 ашрегев each. The total 
capacity of the plant is 1,400 H. P. 


Fire Insurance Rules. 


At the meeting of the Executive Committee of 
the. Subarban Underwriters’ Association held on 
February 7 7, Mr. Fremont Wilson was appointed 
as consulting electrician for said Association. 
Rules governing the equipment of electric light, 
heat and power installations have been recom- 
mended, and are the same as those recommended 
by the United Association of Underwriters’ In- 
spectors, of which Mr. C. M. Goddard, of the 
New England Exchange, is Secretary. 

Insurance companies and brokers throughout 
the district covered by said Association have been 
notified that electric light privileges will hereafter 
be only given to parties whose installations have 
been certified to by Mr. Wilson. Electric light 
and power companies and contractors will be 
furnished with printed rules and regulations and 
blank forms of application to be signed by 
all parties doing work in their districts. The 
territory at present under the jurisdiction of this 
Association is Queens, Suffolk, Westchester, 
Putnam and Rockland Counties. Richmond 
County is practically under the jurisdiction of the 
Association, and the same rules and regulations 
will undoubtedly be required there. 

Any information which parties may desire will 
be furnished by Mr. H. E. Bowers, Secretary of 
the Association, 44 Pine street, New York City. 


Mr. William McDevitt, Chief of the Electrical | 


Department of the Philadelphia Fire Under- 
writers’ Association, took passage for Europe on 
the North German-Lloyd steamship Lahn on 
February 21st. Many claims have been made 
by authorities in foreign countries of superior 
methods in the distribution and use of the elec- 
tric light, especially as to ‘‘ wiring " and its ap- 
plication to houses and for safety from fire. This 
subject Mr. McDevitt will particularly inquire 
into, and he will also examine the safeguards 
used for the protection of theatres. 

It must be understood that Philadelphia has 
the largest number of electric lighting stations 
of any city inthe United States. This class of 
risk has almost been refused insurance through- 
out the country owing to the number which have 
been burned down—yet Philadelphia has never 
even had a serious fire in a single station. 

Mr. MeDevitt will visit Berlin, London, Paris 
Vienna апа Marseilles, and goes at the request of 
nearly all the electrical contractors, central sta- 
tions and electrical engineers in the city of Phila- 
delphia who are interested in this work and who 
believe that our methods are not very far behind. 

The Philadelphia Fire Underwriters’ Associa- 
tion has granted Mr. McDevitt a two months’ 
leave of absence, and he carries with him letters 
from Hon. Edwin S. Stuart, Mayorof the city of 


Four of 


Philadelphia, to the municipal authorities 
abroad, besides other letters which will give him 
the entree to all places he may wish to visit. A 
very full and interesting report is looked for, 
and one which cannot fail to be of great use to 
the electrical {fraternity in general. 


Edison's Lamp Patent Stands. 


Judge Colt’s Decision in the Beacon Com- 
| pany's Case. 


Exhibit No. 4 Viewed With Suspicion. 


On Saturday, February 18, Judge Colt, in the 
United States Circuit Court at Boston, handed 
down his decision in the case of the Edison Elec- 
tric Light Company vs. the Beacon Vacuum 
Pump and Electrical Company, granting the in- 
junction asked for by the plaintiffs. 

Following is à summary of the decision: 


In May, 1885, the plaintiff brought suit in the United 
States Circuit Court for the Southern District of New York 
against the United States Electric Lightiug Company for 
infringement of the patent now in controversy, which was 
granted to Thomas A. Edison, January 27, 1880, for an im- 
provement 1n electric lamps ; and on July 38, 1891. a decree 
was entered, adjudging the validity of the patent and 
ordering ап injunction and account. Upon appeal to the 
Circuit Court. of Appeals for the Second Circuit, the decree 
was affirmed in October, 1892. Another suit was then 
brought in the same court against the Sawyer-Man Elec- 
tric Company, and a preliminary injunction was granted 
pro forma until a decision could be had by the Circuit 
Court of Appeals, which on December 19, 1892, affirmed the 
order. and directed во injunction. Suits were then imme- 
diately brought against the Westinghouse Electric Com- 
pany in Pennsylvania, the Perkins Electric Lamp Company 
and the Mather Electric Company in Connecticut, and 
preliminary injunctions obtained. 

The present bill was filed January 10, 1893, and the plain- 
tiff now moves for a preliminary injunction against the 
defendants, based upon the foregoing prior adjudications. 
This motion is resisted on the ground of newly discovered 
evidence bearing on the question of novelty inthe Edison 
invention, which was not before the courts in the other 
cases. As to these other cases, it is said that there has 
been but one final adjudication upon the merits, which 
was in the suit against the United States Electric Lighting 
Company, that the defendants in the otber prior suits were 
80 coonected with that company that they were In privity 
with it, and that therefore injunctions were granted as a 
matter of coulse. 

The sult against the United States Company was thor- 
oughly and obstinately contested, as is shown by the rec- 
ord, which eovers about six thousand printed pages. The 
general ruleis that where the validity of a patent has been 
sustained by prior adjudication, and especially after along, 
arduous and expensive litigation, the only question open 
on motion for a preliminary injunction in a subsequent 
suit against another defendant 1s the question of infringe- 
ment, the consideration of other defences being postponed 
until final hearing. 

The only exception tothis general rule seems to be where 
the new evidence is of such a conclusive character that if 
it had been introduced in the former case it probably 
would have led to a diffe: ent conclusion. The burden is on 
the defendant to establish this, and every reasonable 
doubt must be resolved against him. 

There is no denial cf infringement іп the present case 
under the construction given to the patent 1n prior adjudi- 
cations, ‘ihe contention of the defendants 15, that this 
motion should be denied on the ground that they have re- 
cently discovered that Henry Goebel, a German watch- 
maker, living in New York, invented the Edison incandes- 
cent lamp as early as 1854, and that therefore the Edison 
patent 1з void for want of novelty, or at least must be 
limited to the coiled form of filament. This is the same 
line of attack upon the patent which was unsuccessfully 
made in the case against the United States Electric Com- 
pany. 

To subdivide the electric light and embody it in a cheap 
and durable domestic lamp, capable of successfully com- 
peting with gas, had for years baffled the science and 
skill of the mcst eminent electriciars in this counti y and 
in Europe. The difficulty lay in the practical construc- 
tion of a durable incandescent lamp rather than in a 
kaowledge of the elements which should compose such a 
Structure. Carbon burners, platinum wires, exhausted 
glass receivers were old and well known. 

The arc lamp, was known as early as 1844, but its great 
lignt maie it unfit for use іп dwellings. The question was 
how to divide the electiic light for domestic purposes. 
Many scientists considered the problem as hardly within 
the range of possibility. From the results of the experi- 


ments of Fontaine, the French Scientist, published in 1877, 
it would seem that almost inS8urmountab‘e obtacles, 
founded on the operation of natural laws, stood in the way 
of the successful division of the electric light. Mr. Preece, 
the electrician for the British General Post Office, pro- 
nounced early in 1879 that the division of the electric 
light is an absolute ignia satus.” 

Those who dissented from this view were Mr. Edison in 
this country and Mr. Lane-Fox in England, who both 
reached the conclusion that the sub-division of the electric 
light could be accomplished provided the radiating surface 
of the burner of the lamp was reduced іп extent зэ that 
only a moderate volume of light would be emitted while 
at the same time the resistance of the burner was in- 
creased so as to enable the employment of relatively small 
conductors for leading the electric current to the 1amrs ; 
or, shortly stated, the burner should have a high ratio of 
resistance to radiating sui face. Edison first embodied 
this discovery in his platinum lamp in 1879. But this lamp 
was unsatisfactory and the problem remained unsolved. 

After the failure of the platinum lamp, it occurred to Edi- 
вор to substitute a short filament of carbon іп place of the 
long platinum burner, into the nearly perfect vacuum 
chamber. and it was found that such filament was stable 
at high temperature and free from disintegration and 
oxidation. It was thus made known that the disintegra- 
tion of the carbon burner was not caused by the electric 
current, but was due fo “air washing,” or the attiition 
produced by the passage of the air over the highly-heated 
surface of the carbon. 

As late as 1878, Mr. Sawyer, in a patent to Sawyer and 
Man, stated that no incandescent lamp had yet been de- 
vised which was practically operative, because of the de- 
fective methods employed for charging the lamp with 
artificia] atmosphere which resultcd 1n the disintegratjon 
of the carbon; second, because it was impossible under 
varying degrees of heat and pressure to maintain perfect 
joluts; third, because unequal expansion of the carbon 
and its holder had resulted ір fractures of the burner. But 
Edison overcame these obstacles and produced а practical 
lamp. When we review the literature which preceded 
this invention, the subtle force with which it had to deal, 
whose laws had to be intelligently fuvestizated and under- 
stood, the well nizh perfect workmanship nece:sary in 
construction, and tke slow steps by which the end was 
finally reached, It seems on its face almost incredible that 
the incandescent lamp of Edison was in fact invented and 
operated by Henry Goebel in New York forty years ago, 
and publicly exhibited before hundreds of people. 


(Here follows а resume of the affidavits in the 
case, with which our readers are already familiar. 
—E»p.] 

Upon consideration of the whole of the evidence on 
this motion I have reached the following conclusion: 

It 1s extremely improbable that Henry Goebel con- 
structed a practical incandescent lamp in 1854. This is 
manifest from the history of the art for the past fifty 
years, the electrical laws which since that time have been 
discovered applicable to the incandescent lamp,the im- 
perfect means which then existed for obtaining a vacuum, 
the high degree of skill necessary іп the construction of all 
it3 parts, and the crude instruments with which Gcebel 
worked. 

Whether Goebel made the flddle-bow lamps 1, 2 and 8, 1t 
is not necessary to determine. The weight of evidence on 
this motion is in the direction that he made these lamps, 
or lamps similar іп general appearance, though it is manl- 
fe3t that few, if any, of the many witnesse3 who saw the 
Goebel lamp could form an accurate judgment ої the size 
of the filament or burner. But assuming they we:e made, 
they do not anticipate the invention cf Edison. At most 
they were expelimeutaltoys used to advertise his tele- 
scope, cr to flash alight upon his cicck, or to attract cus- 
tomers to his shop. They were crudely constructed, and 
their life was brief. They could not be used for domestic 
purposes. They were іп no prop er sense the practical com- 
mercial lamp of Edison. The literature of the art із full 
of better lamps, all of which were held not to anticipate . 
the Edison patent. The prior art demoustrates that to 
protect a carbon filament ten one-thousandths of an inch 
ia diameter from speedy disintegiatiunthelamp chamber 
must maintain а nearly perfect and stable vacuum, and 
every part of the structure must b? comp sed of such 
materials and so put together аз not to imperil this vital 
condition. Leaving out other defects, it is abundantly 
shown that the Goebel lamp did not poss:ss this require- 
ment, and could not by reason cf the elements which en- 
tered into its composition and the mode in which it was 
construeted. Gcebelsays he made more than 1001amps, 
and that a continual improvement took place in their con- 
struction, and yet the only three lamps produced at the 
hearing by hls own conf: s:1on were mate as early as 1854, 
or bef ‘re gas was introduced into his house. Where аге 
the other lamps which show these improvements except 
Exhibit 4, which I will deal with presently? The evidence 
of Goebel and his witnes:c8 pciut to the conclusion that 
work ceased on these lamps in the ff tles.“ and was not 
revived until Edison twenty years later started the elec- 
tric world with bis invention. Goebel brought from Ger- 
many the ideas coniaired in the old lamp of Starr, with 
its cai bon pencil enclosed ina Torricellian vacuum, and he 
probably constructed some lam[s8 after that pattern. In 
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doing this he was up and in line with the art agit existed 
at that early day. but to вау that with a sudden bound he 
jumped from Starr to Edison passes the limits of credulity. 
The history of great inventions shows a gradual and 
labored prozress. Each new investigator records some 
advance untilit may be the desired discovery is almost 
within his grasp, but it is only after many at:empts and 
many failures that some one appears who accomplishes the 
long sought for result. The discovery of the domestic in- 
candescent lamp is no exception to this rule. аз the record 
іп the New York case bears witness. Speakicg irom the 
standpoint of the art of incandescent lighting in 1854 and 
in 1892 are two different things, and it is, therefore, quite 
easy for witnesses to think that Goebel did much more 
than there 1з any legitimate reason to suppose. 

Ав for lamp No. 4, І cannot but view it with suspicion. 
It presents а new appearance. The reason given for not 
introducing ít before the hearing is unsatisfactory. This 
lamp, to my mind, envelopes with a cloud of distrust the 
whole Goebel story. It is simply impossible under the cir- 
cumstances to believe that a lamp so constructed could 
have been maie by Goebel before 1872. Nothing in the 
evidence warrants such a supposition, and other things 
show it to be untrue. This lamp has a carbon filament, 
platinum leading-in wires, & good vacuum, and is well 
sealed and highly finished. It is said that thislamp shows 
no traces of mercury іп the bulb because the mercury was 
distilled, but Goebel says nothing about distilled mercury 
іп his first affidavit, and twice he speaks of the particles 
of mercury clinging to the inside of the chamber. and that 
for this reason he constructed a Geissler pump after he 
moved їо 468 Grand street, which was in 1877. Again, 11 
this lamp has been іп his possession since before 1872. as he 
and his son swear, why was it not shown to Mr. Crosby, of 
the American Company, when he visited his shop in 1881 
and was much interested in his lamps? Why was it not 
shown to Mr. Curtis, the leading counsel for the defend- 
ants in the New York cases, when he was asked to produce 
а lamp and promised to do so? Why did not his sou take 
this lamp ! o Mr. Bull's office іп 1892 when he took the old 
fiddle-bow lamps 1, 2 and8? Why did not his son take 
this lamp to Mr. Eaton's office in 1882 when he tried to 
negotla e the sale of his fathers inventions to the Edison 
Company? Alamp so constructed and made before 1872 
was worth a large sum of money to those Interested in de- 
feating the Edison patent like the American Company. and 
Goebel was not a rich man. Both he and one of his sons 
were employed in 1881 by the American Company. Why 
did he not show this lamp to McMahon when he Called in 
the interests of the American Company and talked over 
electrical matters? When Mr. Dreyer tried to organize а 
company іп 1892, and procured an option from him of all 
his inventions relating to electric Hghtiog, for which $925 
was paid, and when an old lamp of this kind was of vital 
consequence and would have insured a fortune, why was it 
not forthcoming? Mr. Dreyer asked Gcebel to produce an 
old lamp, and was especially anxious to find one fending 
his negotiations with the Edison Company for the sale of 
Goebel'sinventions. Why did he not produce this lamp in 
his interviews with Bohm of the American Company, or 
Moses of the Edison Company, when it was for bis inter- 
estsotodo? The value of such anticipation of the Edison 
lamp was made known to him. He was desirous of realiz- 
ing upon his inventions. He was proud of his incandes- 
cent lamps. and was pleased to talk about them with any- 
body who would listen. Is it concelvable, under all these 
circumstances, that he should have had this all-important 
lamp іа his possession from 18:2 to 1893 and yet по опе 
have heard of it or seen it except bis son? It cannot be 
said that Ignorance of the English language offers an ex- 
cuse. He knew Enzlish very well although Bohm con- 
versed with him іп German. His children врохе English. 
Nelther his ignorance nor his simplicity prevented him 
from taking out three patents, the first in 1€65for а hem- 
тег, and the last in 1882 for an improvement in incandes- 
cent lamps. If he made lamp No. 4 previous to 1872, why 
was it not also patented? 

There are other circumstances which throw doubt on 
this alleged Goebel anticipation. The suit against the 
United States Electric Lighting Company was brought in 
the Southern District cf New York in 1855. Large inter- 
esis were at stake, and the main defence to the Edison 
patent was based upon prior inventions. This Goebel 
claim was then luvestizated by the leading counsel for the 
defence, Mr. Curtis. It was further inquired into in 1892, in 
the case agalnst the Sawyer-Man Company. It was 
brought tothe attention and considered by the Edison 
Company in 1882. It was at that time known to the 
American Company, who hoped by this means to defeat the 
monopoly under the Edison patent. Dreyer tried to organ- 
tze a company (ог its purchase. Young Goebel tried to sell 
it. It must have been known to hundreds of people. And 
now when the Edison Company after years of litigation, 
leaving but & short time for the patent to run, have ob- 
tained a final adjudication establishing its validity. this 
claim is again resurrected to defeat. the operation of the 
judgment so obtained. A Court of Equity should not look 
with favor on such a defence. Upon the evidence here pre- 
sented, I agree with the first impressions of Mr. Curtis, 
and with tbe opinion of Mr. Dickerson that whatever Goe- 
bel did must be considered as an abandoned experiment. 


It has often been laid down that a meritorious invéntion 


is not to be defeated by something which rests іп specula- 
tion or experiment, or which isrudimentary or incomple:e. 
The law requires not conjecture, but certainty. It is easy 
after an important invention has gone into public use for 
persons tocome forward with claims that they invented 
the same thing years before, and to endeavor to estabilsh 
this by the recollection of witnesses as to events long 
past. Such evidence is to be received with great caution, 
and the presumption of novelty arising from the grant of 
the patent i3 not to be overcome except upon the most 
clear and convincing proof. 

When the defendant company entered upon the manu- 
facture of incandescent lamps in Мау, 1891, it well knew 
the consequences which must follow a favorable decision 
for the Edison Company in the New York case. 

Owing to the large interests involved, I have carefully 
considered this motion, and I am Satisfied upon the evi- 


dence, and the law applicable thereto, that it should be 


granted. 


The Electric Curtain at the Comedie Fran- 
gais (Paris). 


Since the burning of the Opera Cumique at 
Paris, in 1887, it has been the effort of nearly all 
French theatrical managers to adopt a speedy 
means of lowering the iron curtain in an instant, 
and electricity has been found to supply the de- 
mands of both the managers and publie for 
shutting off instantly any fire occurring on or 
about the stage from the audience. 

The first theatre in Europe knownso far to use 
the electric iron curtain is the Comédie Francais 
at Paris. The rid«au électrique was put up and 


arranged by the Edison Electric Light Company, 
M. Anton, chief machinist of this theatre, giving 
valuable aid in erecting the curtain, which com- 
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menced working а few weeks ago. Thecurtainis 


hung by four steel wire ropes which run over pul- 
leys. the ropes then meeting at and going over a 
wooden drum B. This is driven from the pulley 
G by an electric motor F. 

The counter-weight D is held by а cord to in- 
sure equilibrium at any instant required. The 
total weight of this curtain is about 400 kilo- 
grammes, and is balanced by the counterweight D. 
The speed at which the wheels run is about 1,800 
revolutions per minute, and the capacity of the 
motor which works the curtain is equal to two 
horse power. The curtain can be let down at the 
maximum rate of 1.5 meters per second, the 
minimum being 0.75 metre per second, the same 
speeds being available for lifting it. The electric 
current is supplied from the light circuit. This 
will undoubtedly come into use in most play 
houses, and would have been the means of 
saving many lives and considerable property in 
London, New York and Paris theatres Рай it 
been adopted before. There isan iron curtain 
in the Paris Opera House, and electricity will 
soon be applied for operating the safeguard. 


A Correction. 


Electric Cranes at the World's Fair. 

There was a slight inaccuracy in our World's 
Fair News” in the issue of February 1. Of the 
three electric cranes to be used. the Yale & Towne 
Mfg. Company, of Stamford, Conn., Messrs. Wm. 
Sellers & Co., of Philadelphia. and the Morgan 
Engineering Company, of Alliance, O., each fur- 
nished one. 


Electric Meters.* h ous 


DISCUSSION. - 


Mr. Furgeson—Mr. Chairman, I would like to 
ask Mr. Weart if the Aron meter is designed to 
be used in connection with the alternating cur- 
rent? MED 

Mr. Weart—I cannot answer that question. 
My impression is that the meter is all right for 
the alternating current, but I may be mistaken. 

The Chairman—Mr. Gates, don't you know 
something about the Aron meter? Doesn't the 
Siemens & Halske Company use that meter? 

Mr. Gates—I do not know anything about the 
Aron meter. The Siemens & Halske Company 
use that meter quite extensively on the other 
side, but not exclusively. At some other meet- 
ing of the ClubI will bring one of our meters 
here andexhibit. I think the Aron meter is used 
for alternating current, but not to any great ex- 
tent. There are very few alternating plants in 
Germany. They are mostly in Austria, Hun- 
gary and that part of the world. 

Mr. Weart— Mr. Chairman, on second thought 
itis apparent that the alternatin * current will 
not affect the permanent magnet. The alternat- 
ing current does not detract from the magnet as 
the direct current does. 

The Chairman—I know that Aron meters 
have been used on some alternating systems 
satisfactorily. | 

Mr. McFadden—Mr. Chairman, in answer to 
Mr. Furgeson's question, I will say I am quite sure 


that it is used on the alternating current also, 
because the conditions mentioned by the French 
engineers in the competition for the prize were 
that the meter should be a wattmeter to run 
equally well on alternating or direct currents, 
and the prize was divided between Prof. Aron 
and Prof. Thomson. 

Мг. Weart—They must have had a coil in the 
permanent magnet. 

Mr. McFadden—I presume so. i 

Mr. Weart—But then it would not be a true 
Aron meter. ue 

The Chairman—I would like to ask Mr. Weart 
а question : How about the constant of the Aron 
meter in relation to {һе value of gravity at dif- 
ferent places? The pendulum of the cluck, you 
know, runs faster or slower in accordance with. 
the distance from the center of the earth, due 
to what we usually call gravitation. Now, sup- 
posing the meter is calibrated in Chicago, and 
wonld be taken to Helena, Montana. И 

Mr. Weart—Gravity would affect the two 
pendulums alike, and they would both increase 
at the same rate and the increment due to mag- 
netic force would be practically in the same ratio 
ав before. 

But that brings up а point I meant to have 
spoken of but overlooked, and that is the ex- 
tremely small margin the Aron meter works on. 
These pendulums run at the same rate when any 
current is passing through the coils, and you 
have got to spend less t£me to make them run at 
the same rate. I have heard of a device for 
making the pendulums synchronous when the 
variation is small. I have not seen tbat, bnt the 
total increase in rate of the magnetic pendulum 
with the full Joad on the meter is only one part 
ina thousand. That means, to get ihe reading 
of the meter vou have got to differentiate the 
one-thousandth part; and that meter wil do 
that down to another one part in a thousand, but 
it is apparent that a very slight change in the rate 
of either pendulnm will give you somewhat eeri- 
ous error. Whether that becomes serious in ао- 
tnal practice I cannot say. for I have not had 
actnal practice with the meter. | 

Mr. Grier—Mr. Chairman. in regard to the 
effect of heat npon those two pendulums: the} 
are of different shapes and different material. 
and will their rate remain the same relatiyely in 
different temperatures? 

Mr. Weart— The fact that they run at the same 
rate indicates that their centres of gravity are 
at the same point. and the rods being of the fame 
material they onght to operate at the same rate. 

Mr. McFadden—I would like to ask if the 
clockwork is the same for all sizes except the 
coils and pendnlums? | 

Mr. Weart—I have not seen very many of 
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these meters, but I see no reason why a change 
in dials aud pendulums should not be all that is 
required. I think that is one of the advantages 
of the meter. | 

Mr. McFadden—I notice in some that instead 
of a permanent magnet there is a single pendu- 


um. 
` Mr. Weart—I remember when the Aron meter 
first came out, the description answered to the 
style you speak of. In that case the meter had 
hands, and the reading was gotten by the differ- 
ence between the time of the meter and the true 
time. I think the fact of the variation being 
во small is sufficient to account for that form 
being dropped, because if you had to take the 
difference between your meter and the true time 
at the place where you happened to be, the little 
variations that would take place in your clock- 
work would wipe out the possibility of reading 
the meter correctly. It would evidently be of 
reat advantage to have two sets of clockwork 
In the same case, made in the same way, 
which would be utilized together and would 
be liable to vary at the same rate, in order to 
-avoid that difficulty. 
Mr. Armstrong —Mr. Chairman, I have had ex- 
erience with several different kinds of meters. 
I had some experience with the Thomson watt- 
meter in testing an electric elevator. I wanted 
to take some current readings on an electric 
elevator, and as you probably all know, the read- 
ings have to be taken very hurriedly. The cur- 
rent runs up to two or three hundred amperes 
and the voltage drops down from normal at the 
time the elevator cord is pulled, and very often 
readings have to be taken inside of fourteen, 
or fifteen, or twenty seconds; and I happened to 
want to find out about what it cost to operate an 
electric elevator, and I had about four days in 
which to do it. I got a Thomson wattmeter 
and put it on, andI found some quite surprising 
results which went to show that notwithstand- 
‘ing the fact that the load was thrown on very 
suddenly and thrown off again, and then on and 
off, that the meter read fairly . 

I found that the point which Mr. McFadden 
‘mentioned about the disc taking about во long 
to stop seems to be true; that what it loses per- 
hapsin inertia in starting it gains in stopping, во 
that it seems to about balance, and. as near as I 
could tell, comparing it with readings with the 
watch and with the ampere meter and voltmeter, 
three or four reading at the same time. they were 

uite near together. I believe, take it allin all, 
that the wattmeter was more nearly correct than 
anything else, andam using it for both direct 
and alternating currents. 

I like the meter from the commercial view, be- 
cause the customer can see what he is getting. 
There is something abont the mystery of a bottle 
and the very great certainty of the bill when it 
comes in which is appalling to the customer. 
With the Thomson wattmeter, or with any watt- 
meter where the indication is read off from а 
dial, the person can from time to time see how 
his hill is climbing np, and he is not quite so 
much astonished at the end of the month. I like 
that feature. While I have had no practical ex- 
perience with the meter there shown. I do not 
believe I would care to have it. I think it is too 
delicate for anything like practica] nse. As Mr. 
Weart said, it might be а very good toy for lab- 
oratory use, bnt it would not be of any valne 
whatever in the market asa meter. The intensely 
practical American people want something tbat 
ів simple. that is not liable to get out of order, 
and somefhing that can he understood by ordi- 
nary people. who. after all. make nn the majority 
of those who are handling the nractical apparatus. 
It is all right to place refinements in a station 
where thev are to be handled by men of refine- 
ment, but I find ina great many cases that we 

maka grave errors in putting too fine an appa- 
тайпя into the hands of an ordinary dvnemo 
tender, Не does not appreciate it. and he nres 
it with considerably Jess skill than he wonld if he 
had something very much more ordinary. and 
we wonld get fat better results with а cheaper. 
plainer Apparatus. 

Mr. Furgeson—Mr. Chairman, I would like to 
add something which T forgot to say and which 
ін sngeested by Mr. Armatrone’s remarks, as to 
the onstomersa reading their meters. They сап 
see what the meter ia registering, but whether 
that meter is registering right thev do not АП 
know unless they know how to test it All Thom- 
son wattmeters are made on the principle that. 
‚оте revalntion of the dise corresponda to a watt 
honr. That ія the basis of the whole thing. One 

.revolntion equals one watt hour. The time is 
constant. In other words, one watt takes one 
hour for one revolution, апа any larger number 


of watts, 540 say, would take ,}, of an hour, or of 
8,600 seconds, to make a revolution. He can 
time his disc and see how many seconds it takes 
to make a revolution. Or d do the same thing, 
use this formula: W F in which 
W is watts, r is revolution, k is constant, 3, 600 is 
time, and s the number of seconds observed. 

Mr. Weart—Mr. Chairman, 1 am very much in- 
terested in the Thomson meter, and I fully 
appreciate the beauty of the constant. The old 
Edison meter had а very complicated constant, 
which did not make even figures, and it was quite 
difficult to hammer the constant into the head of 
the meter man. In the Edison meter the constant 
is quite as simple as in the Thomson meter, but 
it is this : one milligramme equals one ampere 
hour. So that if the customer wants to know how 
his meter stands, al] he has got to do is to take 
his plates out and weigh them and get the milli- 
grammes and commence reading right away. I 
think he would be ав likely to go through the 
operation in one case as in the other. Ithinkthe 
importance of the customer knowing the state of 
his readings exists principally in а sentimental 
sense. It may bea satisfaction to know that he 
can read his meter and get the bulge on the com: 
pany, but I don't believe that he will do it. The 
objection isalways made againstthe Edison meter 
that it is blind, that the customer cannot read it 
and will not have faith in it. Well, it takes but 
very little time for them to acquire faith in it. 
They soon learn that their billsbear a proportion 
to the amount of service rendered. 

There аге one or two things about the electro- 
lytic meter that I am inclinedto give here, having 
had some practical experience with the meter, 
and being now in а position where I might be 
snpposed to be free to speak. There are two or 
three things against it. and while I have some- 
what of a sentimental feeling in favor of theelec- 
trolytic meter, I expect to see it go out of com- 
mercial use in the course of а few years. The 
worst thing about it is that if it does not go per- 
fectly straight—and nothing ever does go per- 
fectly straight the electrolytic meter is going to 
work againstthe company. It is the total deprav- 
ity of inanimate things that makes it come ont 
so. And that is not all: it has a tendency to read 
slow, and reads slowest when the load is lightest. 
Consequently in the summer, when the company 
needs every cent they can get—when the custom- 
ers ar? not using much current-—they are receiv- 
ing 10 or 20 per cent. less than they ought to re- 
ceive. and they cannot use that ana constant. If 
thev could they would, bnt thev don't know how 
to figure it. and consequently they lose that. It 
is not even appreciated what real difficulty there 
is in applying the electrolytic method to a com- 
mercial meter. Jt is known that electrolysis ія 
proportionate to the current that is peering, and 
the Patent Office is full of meters which are au- 
tomatic in their action either by casting or a plate 
attached to a scale beam. or something of that 
kind. But we cannot apply the current direct to 
the electrolytic meter. aa we have seen bere. We 
have got to send the current throngh the sbunt 
and take the whole potential on that shnnt. The 
shnnt has a fixed resistance and the bottle has a 
weight resistance. and the weight resistance has 
necessarily the same variable resistance, Тһе 
metal chosen for the electrolvtic style har the 
least variation of connter-electromotive force 
with the variation in the cnrrent of апу commer- 
cial metal that it is nossible to use. That makes 
it desirable for nse in the electrolvtic style. But 
steel varier with temperature. and we have heen 
told how it is compensated for bv я :pool. That 
ің easily accomplished. ая the variation in the re- 
sistance liquid can be ascertained. but the con- 
tact. resistance of the plate ia somewhat variable. 
and it varies on the wrong ride. Tn other words, 
the resistanceof the steel in fignring the constant 
of tha meter ia taken at ita normal valne when the 
ateel is fresh and the aur face clean: when oxvdized 
the resistance of the oxide cannot he allowed for. 
The oxide al wavs increases the resistance. ко that 
it renda slower and slower towards the end of the 
month. Т do not want to ha understood яя ray- 
ing that this is a frightfnllv serions matter. or 
we would not see the meter naed: hnt as a matter 
of fact it does read slower at the end of the 
month. and the resistance ia affected hy the 
amonnt of current naceing, large cnrrent 
passing throngh the hottle tends to remove some 
of the oxide ro that the meter reada n little faster 
on full load than it does on light load: canse- 
qnentlv with the light load the reading ia not 
what it shonld he. I have another ohiection 
against the wattmeter. It is not a real objection 
hnt a comparative objection. We hear a greant 
deal said about the beauty of being able to read 


your current in watt hours. The fact is that cur- 
rent is distributed in these days, almost without 
exception, at constant pressure. Constant press- 
ure theoretically amounts to constant pressure 
actually, but as we have seen here to-night, the 
pressure will vary occasionally, but the wattmeter 
does not average it properly. We are not buying 
watts on an incandescent circuit, but light. No- 
body has pretended to give us & meter that will 
read in candle hours, but one that will read in 
watt hours. The result is that the pressure drops 
5 per cent. The meter takes care of that; it 
measures the watts accurately, and we get that 5 
per cent. taken off from our meter readings. But 
when our light has gone down 50 per cent. we are 
paying 45 per cent. more than we ought to. That 
18 not very much comfort to us if our light goes 
down 50 per cent. that we get 5 per cent. rebate 
on the bill. 

I can see in the case of electric railway service, 
where the pressure is extremely unsteady. that 
the wattmeter may be desirable and practical. 
In the case of electric light service I hardly think 
it 1s, and it is an injustice to the bnyer. 

The Chairman—Take one of the meters that 
simply measure currents, wouldn't the same ob- 
jection hold good there ? 

Mr. Weart—That makes no pretence to be 
virtuous. 

The Chairman—But the same objection would 
hold there, wonldn't it, if you simply measured 
а current and the voltage goes down the current 
decreases very little and the voltage comparati ve- 
ly little at the same time, and has the same effect 
on the light, and while you pay for virtually say 
five per cent. less current, you pay, as you say, 
for 50 per cent. less light ? 

Mr. Weart—Of course I do not claim that the 
Cooley meter really does measure light. It does 
not pretend to; but, by implication at least, it is 
held forth that the watt meter does give the cus- 
tomer a square deal, whereas it is more or less a 
pretence if the customer is buying light and pay- 
ing for watts. 

Mr. McFadden—I think the matter of paying 
for light. is à matter between the consumer and 
the station man who calls it & lamp hour or can- 
dle power hour. We furnish a meter that will 
measure it accurately in watts and give that to 
the station superintendent ав such. He can sell 
it out to the customer as watt hours or lamp 
honrs. inst ав he chooses. It is a matter of de- 
tail witb him. 

Mr. Weart—I would like to ask Mr. Mc- 
Fadden if the wattmeter is really accurate over 
wide variations in voltage. 

Mr. McFadden- I have run. for instance, a hun- 
dred volts on two-wire 110 voltmeters—I have 
run them at 92, I don’t know how much lower 
they would go, and as high as 125, and they were 
still accurate. I have done it in the shops but 
never in practice. 

Mr. Grier—Mr. Chairman, that is a question 
that came up not long ago where one of the 
Thomson wattmeters was used. The voltage 
varied from 100 to 117. according to the load. at 
different portions of the building in which the 
station was located, and the meter read apparent- 
Jy, according to the measurements taken with a 
Mason lampmeter and a Mason voltmeter in 
circuit; it apparently measured accurately any- 
where from 100 volts їо 117. One peculiar thing 
was that while the customer was kicking very 
hard abont his bill it was found that the meter 
read 5 per cent. too slow. 

Mr. Gilchrist—I would like to say in answer to 
Mr. Wirt’s remark in regard to the electrolytic 
meter running slow on a light load that the idea 
of the Chicago Edison people is to have a meter 
constructed in such a way that, where it is a ver 
large meter that is liable at times to run wi 
light load it wil] register on two small bottles, 
and then when a heavier load is thrown on it is 
shunted on to two heavier bottles. In that way 
we expect to get rid of that loss by the meter 
running slow on a very light load. We find that 
necessary in our South Side residence station. 
We l ave a great many residences there which are 
wired for а large number of lights, from 500 to 
1,000, and whereatall times in the year, especially 
in the summer months, the average load is very 
small indeed, as low as ten to twenty-five or fifty 
lamps. 

Mr. Wirt—I would like to ask Mr. Gilchrist 
what isthe gain with the light load from the 
changeof bottles? Of course I don’t understand 
the arrangement. 

Mr. Gilchrist— Well, the gain is to get rid of 
any inaccuracy which may occur by running a 
verv light Joad on a very large meter. 

Mr. Wirt—On the same shunt ? 

Mr. Gilchrist— Using the same shunt, yes. 
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Mr. Wirt—You have the same difference of 
potential then in the larger sized bottles? 

Mr. Gilchrist—Not the same bottle shunt, no. 
We use different bott e shunts. It is to be ap- 
plied especially in these new meters. We have 
not used them yet, but there is one being made 
up for us now. But ordinarily the ratio of the 
large circuit to the shunt circuit will be as much 
as exists in the No. 1 meter ; that is the smallest 
meter, which will read down to one milligramme 
inthe bottle. In the cases of very heavy loads 
it will be thrown on to this highest resistance 
shunt во that eight amperes on this main circuit 
wil only read one milligramme in the bottle. 
We also get rid of any difficulty with oxide, 
which Mr. Wirt knows better than I can explain. 

Mr. McFadden—I do not remember whether 
in reading his paper Mr. Gilchrist spoke about 
the thermostat. I would like to ask if the lamp 
was burning all the time if your current goes 
through the bottles. 

Mr. Gilchrist—No, I did not mention the 
thermostat at all. Itis bardly worth mention- 
ing, to tell the truth. We have 8.000 meters 
out. and the first year we started we sent on an 
advance order for a dozen thermostats. I think 
we have four of them out, and the other eight are 
still at the station. But the current of the lamp 
does not register on the meter. That is the pro- 
ducer’s loss. But it is set in such a way that the 
lamp only burus over а small portion of the time. 
Of course if it was in а very cold place. or if the 
weather was always as cold as at prerent. the 
probabilities are that the lamp would burn about 
half the time. 


One Use for the Telephone.* 


BY F. 8. MARSH. 

The writer had experienced some difficulty on 
several occasions in signalling in the usual way 
by electricity to the engine-driver on the surface 
when anything had temporarily gone wrong with 
the underground endless-rope haulage, owing to 
the fact that on the signal to stop being given, 
one of the many workpeople along the level not 
knowing anything was wrong, and sometimes for 
mischief, rang the signal to start. This hap- 
pened more than once, with unpleasant conse- 
quences. The engine-driver, not knowing who 
was ringing the bell, of course acted on the sig- 
nals received, and in the case of the rope being 
out of the balance wheel, train off the road, or 
like mishaps, much damage was soon the result. 
No code of signals the writer could devise would 
deal with this difficulty, and as anyone along 
the level could give the signal to start, the engine- 
driver never knew who gave it, or if anyone was 
tampering with and making at such time a dan- 
gerous use of it. 

The only satisfactory solution of the difficulty 
could be found ina system of signals whereby 
anyone along the level could signal stop” in 
case of accident, but only one man could give 
the word to start. This, it will be readily seen, 
is met by the use of the telephone. An occasion 
arising for stopping the engine, the ordinary 
code signal опе” is given, followed immediately 
by а prearranged signal (which all working on 
the road should know), say ten strokes of the 
bell ; on receiving this signal the engine-driver, 
who has stopped the engine, takes the telephone 
off its hook and listens for instructions from the 
only man who, carrying the transmitter, can give 
them ; he is told what is wrong, and he now 
knows exactly what he is &bout, and what is of 
equal importance, the men below know that it is 
safe for them to doanything about either wheels, 
trams, ropes, or other gearing, no matter how 
they nay be entangled. When allisright the 
engine-driver is acquainted with the fact and 
told he is about to have the signal to start; he 
then replaces the receiver on its hook and waits 
for the signal, after receiving which he goes on 
with his work, taking instructions by the author- 
ized code. There is here no possibility of mis- 
taking signals, and all work with a sense of 
security unknown when using code signals alone. 


Paper read before the Chesterfield and Midland Counties 
(England) Institution of Engineers. 


There are reasons why an automatic switch is 
necessary. Were the telephones below ground 
connected to the signal wires while the battery 
is on circuit the magnet would be injured, and 
were it other than automatic the engine-driver 
might forget to turn the switch; directly the 
circuit is closed by removing the telephone from 
its hook no code signal can be given, so the 
апгоуапсе of continuous ringing is effectually 
stopped. Replacing the instrument on its hook 
at once brings the ordinary signals into use 
again. 

Another useful purpose served by the auto- 
matic switch is that on removing the telephone 
(when work for the day ceases), and letting it 
hang by its suspension cord (provided to pre. 
gerve the insulated wires from injury), the electric 
circuit being closed, the battery power is saved. 
This can, of coarse, be equally well effected by 
taking out one of the battery zincs, and in other 
Ways. 

For some purposes it ie convenient at times for 
several persons to carry with them a transmitter. 


. 
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AUTOMATIC SWITCH 


BATTERY AND BELL 
CONNEOTIONS. ' 


Deputies, who in case of serious personal injury 
to workpeople, can telephone for the stretcher, 
thereby gaining in many cases, depending on 
distance, half an hour or more time in removing 
theinjured and obtaining medical advice. Where 
rope splicing is being done, or ropes are being 
changed, it is often a gain in time when direct 
communication can be maintained with the sur- 
face or any intermediate point; for it must be 
remembered that two telephones may be hooked 
on to the ordinary naked wires at any point 
along the line of wires, the only additional ar- 
rangement necessary being predetermined parts 
of the road where the person using the instru- 
ment must listen, and the battery being off there 
can be no call bell used. Other uses, depending 
on local circumstances in any particular mine, 
may make the telephone a valuable adjunct. 

The instrument selected by the writer, chiefly 
on account of its portability, is the ‘‘ Watch re- 
ceiver " (answering equally wellas a transmitter), 
which is à modification of the Bell telephone. 
Fig. 1 shows a front view of the instrument, with 
cover and diaphragm removed, in which aisa 
horseshoe magnet, 0 b are the bobbins wound 
with silk-covered wire, c insulating material, d 
(Fig. 2) the diaphragm of thin ferrotype iron; e 
and f insulated wires from the two poles of the 
magnets secured by the binding screws, G G, and 
joining in atwin cable at the end of the suspend- 


ing cord, A. The twin cable, 24 inches long, ів. 
provided with two brass hooks, i j, on the instru- 
ment for underground use. For connecting on 
to the ordinary signalling wires it is immaterial 
which hook goes on which wire, An arrange- 
ment of an automatic switch for use in the engine- 
house is shown in Fig. 4. The cable terminals 
are joined permanently to the ordinary signal 
wires at 4 l on the pit side of the switch, which is 
shown by dotted lines in closed circuit, 77, and in 
open circuit at 2—that is, when the weight of the 
telephone, adjusted to overcome the tension of 
the spring, S, brings the hook in electrical con- 
tact at p. The receiver for use below ground is 
best earried in & leather bag, large enough to 


hold the cable attached (24 inches), АП of which 
will go in the waistcoat pocket, aud as it weighs 
under half a pound it is no inconvenience. 

The telephone, arranged as described, has now 
been in use at the Birch Coppice Colliery ior sev- 
eral months on three separate roads, roughly, 1, 
14. and 2 miles long respectively. and has. 
answered very well. With lung lines itmight be 
necessari y to use a microphone, but tle Watch” 
or Ader“ modificationsof the Bell” telephone, 
answer all ordinary requirements. Whilet not 
claiming this as the best вувфега in all cases for 
signalling, it may be suggested as one use for the 
telephone. 
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An Open Letter 


To Mr. W. J. Jenks, Electrical Expert of the 
General Electric Company 


And inferentially to the Editors of the Electrical 
Engineer.''* 


Most Learned and Erudite Seniors : 

A '' volt-ampeie" does include the unit of time, 
because &n ampere is defined &s & * coulomb 
per second," the coulomb being the unit of 
quantity. А ''volt-ampere" is then the rate of 


- dissipation of energy when one ampere flows 


under a pressure of one volt, or ten amperes 
under а pressure of one-tenth ot а volt, or one- 
tenth ampere under a pressure of ten volts; in 
other words, it ін the rate- one “coulomb per 
second" under one volt, or ten coulombs per 
second" under one-tenth of a volt. 

To use а hydraulic analogy: Imagine the rate 
of flow of water denoted by one gullon per second 
to be called a '*ра]реге”; then an ampere is 
equivalent to а galpere, and а volt-ampere is the 
same as а galpere under в pressure of, say, one 
inch of water, or an inch galpere." 

A kilowatt hour, or вау a watt hour,” is then 
a volt-ampere hour"; i. e., a volt- coulomb- 
per- second hour,“ i. e., 3,600 volt-coulombs, “ or 
3,600 ` joules” ; in the hydraulic analogy it is an 
‘‘inch-galpere hour"; 1. e., 8,600 inch-gallon- 
per-second " seconds, i. e., 3,600 inch gallons.'* 
An ''inch.gallon" means one gallon under one 
inch pressure or ten gallons under one-tenth of 
ап inch, and has no relation to time; it may be 
the work done in а minute or a year. 

Foot pound" in the same way is not a rate, 
nor is ‘* horse-power hour"; the latter does not 
indicate work done ata definite rate per second 
and also for a definite time ”; it represents work 
done at any arbitrary rate for such а time that 
the product of the rate by the time is equal to 
83,000 >< 60 foot lbs. 

The statement that ‘‘ amperes represent sim- 
ply and only the number of volts expended in 
each ohm of resistance” is only partly true ; it 
is purely a numerical relation depending on our 
system of units and by no means necessarily 
true; it is not even true with our units in case of 
& circuit with counter-electromotive force, e. g., 
an ordinary motor circuit. The amount of coal 
burned under a boiler is proportional to the 
“ watt hours"; the size of the boiler is propor- 
tional to watts. 

Mr. Jenks's error seems to arise from his con- 
fusion of the meaning of ‘‘ampere hour" or 
“чай hour"; he considers an ampere hour 
to be exactly one ampere flowing for one hour, 
and apparently has no conception of the fact. 
that it may be made up by any rate and the сог- 
responding time. 

We recommend to Mr. Jenks and the editors 
of the Electrical Engincer a little book by Swin- 
burne on electrical units. 

À BEGINNER. 


* See communication from Mr. W. J. Jenks in the Elec- 
trical Engineer of February 15, page 171. 
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“ Electricity,» under its present ownership, 
has never solicited the advertising patronage 
of the General 'Elecetrie Company. 


One of the results of the recent 
Electric Light large number of combinations 
Stations. 
been to revive the question of municipal owner- 


Municipal 
among city lighting plants has 


ship of the so-called natural monopolies,” and 
the adoption of this policy is warmly advocated 
by many who are otherwise opposed to the na- 
tionalistic idea of a Government industrial enter- 
prise. 

Natural monopolies may be broadly defined as 
those industries which are based upon franchises 
and thus practically excluded from competition. 
Corporations operating under these conditions 
enjoy special privileges the abuse of which in 
some cases has led to a demand for municipal 
plants that may in time seriously affect the elec- 
tric lighting industry. 

However effective such a remedy may prove in 
avoiding the extortionate prices of a corporation, 
the objections to municipal business enterprises 
are too apparent to be ignored, and, leaving aside 
for the present the economic principles involved, 
it may be reasonably questioned if municipal 
plants reduce the ultimate cost of lighting to the 
public, 

A few statistics regarding the cost of municipal 
lights have been compiled and are largely quoted 
by the advocates of this policy in proof of the 
claim that municipal planta furnish lights at a 
figure far below that charged by private com- 
panies. To any one familiar with central station 
work, however. these figures will appear mani- 
festly absurd, as it is obvious that in some cases 
the most important items of expense are not 
charged against the planta. 

Some of these figures have recently been tabu- 
lated by a writer in the Review of Reviews who 
finds the average cost per lamp per year in 
twenty-three municipal stations is $53.04; to 
this the writer adds $33.60 per lamp to cover the 
interest on the investment and depreciation of 
the plant, making a total of $86.64 per lamp. In 
the same article the average price per lamp fur- 
nishe 1 by private companies is given as $106.01, 
and these figures, if verified, would prove a 
etrong argumentin favor of municipal proprietor- 
ship. The fallacy in this comparison lies not 
only in the small number of plants considered 
but in the total lack of accuracy in the data sup- 
plied, which becomes apparent when we consider 
a few of the cases noted. 

Bay City, Mich., is quoted as furnishing lights 
during the year ’89-’90 at $58.00 per year each, 
while the actual figure is $104.00 as it was 
ascertained by Mr. Francisco, who made a report 
on this subject to the National Electric Light 
Association in August, 1890, that the items of 
taxes, water rates, interest and depreciation were 
not included in the estimate, and this service was 
based upon the moonlight schedule. The taxes 
and water rates are properly included in the cost 
of municipal supply, as this income would be re- 
ceived by the city if the plant were operated by 
private parties. 

The city of Bangor, Maine, is quoted as run- 
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ning municipal lights at $45 per year each, yet the 
facts are that the actual cost is a little over $100 
each,and that too in а station that uses water 
power all but à few weeks during the year. 


In Ypsilanti, Mich., the price per lamp is given 
at $23.60. which has been found to be underesti- 
mated by $48.40, as it costs this city $72 per lamp 
torun eighteen nights & month up to midnight 
only. 

Topeka, Kan., and Lewiston, Maine, are re- 
ported with equal inaccuracy concerning the 
cost of their lights, and further, Mr. Francisco 
has found that even taking the figures furnished 
by the city officials on the cost of operating 
municipal plants, the average of fifty cities was 
$119.24 per lamp per year while the average 
charge of three hundred and sixty-five private 
concerns for lamps was $118 ; so, vithout consid- 
ering the peculiar methods of municipal book- 
keeping. of which the above figures are samples, 
municipal ownership does not appear to have 
proved the success that is claimed forit. Be- 
sides this, however, there are other objections 
which make it desirable to look in some other 
direction for the solution of the street lighting 


question. 


* қ ^ 
“Тһе Birds, The Electrical Engineer, 


the Beasts which for several weeks has 
and the Bat.” seemed to be in great doubt as 
to which side it will pay better to take, would do 
well to read and reflect over the old fable of The 
Birds, the Beasts and the Bat." We print it 
here for the convenience of our wavering con- 
temporary : 

“Тһе Birds waged war with the Beasts, and each party 
were in turn the conquerors. A Bat,fearing the uncertain 
issues of the fight, always betook himself to that side which 
was the strongest. When peace was proclaimed his deceit- 
ful conduct was apparent to both the combatants; there- 
fore being condemned by each for his treachery. he was 
driven forth from the light of day. and henceforth concealed 
himself in dark hiding places, flying always alone and at 


night.” 
Moral: Choose your side. and stick to it. 
ж ж ж 
іп the The appointment of Mr. Fre- 
Right mont Wilson as consultiug en- 
Direction. gineer to the Suburban Under- 


writers’ Association, noted in another column, is 
a step in the right direction concerning the in- 
surance regulations for buildings containing elec- 
trical equipments. Ав the fire risk on the build- 
ings іс conceded to be a safe one where the in- 
stallation is first class, the establishment of suit- 
able rules and the appointment of а competent 
man to see them enforced will beof benefit to both 
the underwriters and the owners in securing а 
high grade of work. А reduction in the rates now 
often demanded would naturally follow if this 
system were rigidly adhered to. 
* ж * 

Іт is pertinent to ask, what have the Electrical 
World and the Electrical Engineer done to 
avert the disaster which has overtaken the inde- 
pendent interests in the trade? 

* * = 

NOTWITHSTANDING the splendid programme 
arranged for the St. Louis Convention, the 
meeting will be very like a funeral procession. 
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Тһе It has been our aim to present 
Situation from week to week а fair and 
up to reasonable view of the situa- 
Date. tion as it was at thetime. We 


have made few prophecies, but have stated а 
great many facts. Many of our statements of 
fact have been denied, or treated lightly, by 
those who either thought they knew better or 
were blinded by false hopes. But the man or 
newspaper that is RIGHT сап afford to wait. 
Vindication follows doubt as surely as the night 
the day. i 

The statement of facts is sometimes an un- 
pleasant duty. For our contemporaries it has 
proved an impossible task. 

But even at the sacrifice of popularity, ELEC- 
TRICITY will continue to state the facts. as we be- 
lieve them to be, after & careful and painstaking 
survey of the field and with unequalled sources 
of information. 

The defeat of the Beacon Company is a blow 
tothe independent manufacturing and selling 
interests which should not be underestimated. 
It has given & new lease of life to monopoly, and 
a new vigor to the campaign of extinction. The 
selling of a few lamps now and then to com 
peting plants is simply a matter of policy,and 
no one should be fooled by it. The intention 
of the Trust to drive all others out of business 
cannot be doubted. Their power to do so is 
increased a hundredfold by the result of the 
Beacon suit. 


The actual existence of supply men, builders 
of dynamos, wire manufacturers, contractors— 
in fact the whole range of outside interests—is 
in imminent danger. The contractors will be per- 
haps the first to suffer. The supply men in New 
York and Chicago, and some other large cities, 
have held that the Trust must maintain business 
relations with at least one house in each of these 
towns. ‘This theory is utterly fallacious. The 
Electric Trust is not built upon such silly ideas. 
‘They want ALL the business, and will have abso- 
lutely no use for an intermediary supply house 
to divide profits. Central station men, if the 
Trust succeeds, will not be free agents. They 
will buy of their masters, not a part, but ALL of 
their supplies, and at the price "which their mas- 
(ters make. The experience of the past six 
months has proved that the Central Station men 
will not yield their independence willingly ; the 
experience of the next six months is very likely 
to prove that hundreds of them must yield. 

The makers of dynamos will find few custom- 
ers with nerve enough to buy their machines in 
the face of threatened patent suits and the 
probability that lamp orders will not be filled in 
"віх months. 

Butit is useless to go over the list of those 
who will find their occupation gone before the 
year is over, if the Trust is able to carry out its 
: plans. Thelist of the interests which will not 
be crippled would be much shorter. 

This is not &n encouraging prospect for the in- 
dependent concerns. But it is TRUTH. 

Is there any hope, any means of averting the 
gradual paralysis of business? 
The first and most welcome would be that the 


Trust should fall of its own weight. This is not 
impossible, but it is improbable for many 
months to come. The Trust will not go to pieces 
while it can raise money almost without limit to 
put into its business; meantime its obligations are 
piling up, and nothing less than а monopoly of 
all the business, with at least a doubled percent- 
age of profits, will carry it through. The wreck 
of the Whiskey Trust, the Book Trust, and the 
Reading Combine, however, in the last few 
weeks, gives an entirely reasonable ground for 
hope that the Electric Trust will meet a like fate. 
The prospects of the Reading combination sixty 
days ago were considered by shrewd financiers ав 
infinitely brighter than those of the Electric 
Trust. 

There have been during the past week many 
unpleasant rumors in regard to the inability of 
some o£ the gentlemen high in the councils of 
tbe Trust to meet their financial obligations. 
Апа there is good reason for believing that the 
Electric Trust will sooner or later meet the fate 
of other iniquitous organizations built on the 
iwin ideas of monopoly and extortion. 

New lamps, which do not infringe the Edison 
patent, will come without question. But it may 
The new Westinghouse 
lamp affords & measure of relief, but cunnot for 
The 
closing of all other outside lamp factories will 
diminish the total output by 20,000 lamps a day. 

This problem of a new lamp is engaging a great 
deal of the best thought of our scientific men, 
and must be solved. 


take many months. 


some time be supplied rapidly enough. 


One effective method would be a universal de- 
mand for an investigation of the Trust by а Con- 
gressional Committee. An investigation which 
would go back for & few years into the affairs of 
the Thomson-Houston Company would reveal 
much more than is generally known to the trade. 
Trust methods did not begin in 1892. 

Every man in the trade can accomplish some- 
thing in this direction. 
your Congressman personally, you have friends 


If you do not know 
who do. See to it that in some manner your 
Congressman learns the details of the situation. 
Let him understand that not only are the busi- 
nesses of his constituents in danger, but that the 
people at large are confronted with an excessive 
&nd unwarranted charge for light, and that the 
whole organization of the Electric Trust is in 
defiance of the law. | 

ELEcTRICcITY has already suggested a combina- 
tion for mutual defense in unjust patent suits. 
It is a suggestion which should be acted on. 

Most effective of all methods of self-preserva- 
tion i8 INDIVIDUAL HUSTLING, bearing in mind 
that the rivalries and jealousies of smaller con- 
cerns should аП be buried in the face of the 
attack of a common enemy. 

The first requisite for intelligent and well- 
directed effort is a realizing sense of the actual 
condition of affairs. Do not chase the de- 
lusive phantom of hope; do not listen to 
the palaver of the enemy who makes 
soft and honeyed statements in the public 
destruction in 
Bear 


print while plotting your 
secret council. Cultivate your memories. 


in mind the career of the Boston squeezers pre- 
vious to the past year. Remember the reasons 
for and the methods of the absorption of the 
Brush, the Schuyler, the Fort Wayne, the Ex- 
celsior, the Van Depoele, the Jenney, the Bentley- 
Knight, and the Short Companies; the fate 
which has overiaken most of them, and the 
present opinions of the original stockholders. 
When you have arrived at a full conception of 
the rrutH—that the Trust means to drive you out 
of business, or to commit the equal offense of 
buying a controlling interest in your concern in 
order to lay you on the shelf—to rid itself of 
your competition—then you will be in fighting 
trim, and with the aid of Execrriorry will fight 


& winning battle. 
ж X * 


Ir 1s the duty and pleasure of every fair- 
minded journal to print communications from 
its constituency whenever these communications 
are of common interest. Itisalsothe duty and 
pleasure of every fair-minded editor to see to it 
that none of his contributors makes himself ap- 


pear silly. 
* ж * 


Ir THE city of Detroit agrees to purchase the 
present lighting station in that city, owned by 
the Trust, the experiment of a municipal plant 
will be foredoomed to failure. Mr. McDonald is 
a sly and resourceful man; and the only way for 
Detroit to beat the Trust is to leave them alone ! 

Жж ж „ 

ТнЕ clergy of Central New York (round about 
Syracuse) who areinvesting church funds in elec- 
tric securities would do well to take heed before 
it is too late. The voice of sound judgment 
should outweigh that of the plausible district 


agent. 
жх ж g 


THE business man who does not know when his 
business is in jeopardy is an easy victim. 
x * » 
SconES of the smaller manufacturers and sup- 
ply men will endeavor to wake up after their 
business is dead апа buried. 


= g ж 
-~ Іт nas been decided that the officers, cómmit- 
tees, and Association members of different 
grades shall wear badges of various bright colors 
at the Convention, for convenience sake. Sup- 
ply men and smaller manufacturers could with 
perfect propriety wear crape. 


ж A © 


THE backbone of all previous convention 
gatherings has been the supply and manufactu- 
ring interests. What can they accomplish by 
gathering at St. Louis next week? This ques- 
tion may be answered during the Convention, 
and we earnestly urge every independent con- 
cern, as wellas every central station man who 
wishes to preserve ап open market in which to 
purchase his supplies, to be on deck. 


* ж ж 


'* RIGHT forever on the scaffold, 
Wrong forever on the throne ; 
Yet that scaffold guides the future, 
And behind the grest unknown 
Standeth One within the shadow, 

Keeping watcb above His own.” 
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He Seeks a Wider Field. 


Plausible Excuse for Mr. Coffin's Expected Resignation. 


This corporation (General Electric) is one of the indus- 
trials which interest Wall Street and speculators and in- 
vestors elsewhere. A splendid money-making future was 
predicted for it, and yet only twelve months after its organi- 
zation Mr. Coffin is tempted to go elsewhere. Of course he 
does it because he sces more money somewhere else. 

The plan, as I understand it, is to create a great corpora- 
tion with many millions of capital, which shall take ad- 
vantage of the mighty development of electric railways 
which seems to be spreading throughout the count: y with 
a rapidity unequaled even by the developmeut of steam 
railways or the telegraph in the early years of their estab- 
lishment. 

AS I have heard the plan it looks something like that 
favorite corporation of Henry Villard’s, known as the 
North American Company, which had so dismal an experi- 
ence, and which was created as a sort of middle-man to 
aid railway companies in construction and 1n all sorts of 
development. "his propcsed new organization seeks to 
do the same thing for electric railways all over the United 
States. 

Mr. Coffin must have faith in it, and so must that group 
of capitalists who are discussing this matter with him. and 
yet there are shrewd men here who are inclined to think 
that the various companies now engaged in this prodigious 
development of electric railways are most of трет entirely 
able to take care of themselves without the aid of any 
middle-man. It i8 suspected that behind the apparent 
scheme is one which has for its object the ultimate consoli- 
dation of the electric railway systems of the country, 
just as the various telegraph companies were ultimately 
merged into one gigantic monopoly with $100,000.0C0 capi- 
tal. 

The organization, I understand, is not yet completed, but 
it must have been well developed to justify the report com- 
ing from good sources. as it does, that Mr. Coffin ів to seek 


an even greater field than the one which he now controls. 
— Philadelphia Press, February 11. 


Mr. Barton’s Backbone. 


Mayor Pingreeof Detroit hasreceived the fol- 
lowing letter in regard tothe Wyandotte electric 
fight from the Western Electric Company of 
Chicago : 

DEAR SIR: Your telegram of this date, advising us not to 
„ weaken on our contract with the Wyandotte,” duly re- 
ceived. 

Indirect effort has been made to have us default on our 
contract with the city of Wyandotte, the reason for which 
is not clear to us, unless it is thought that it may possibly 
lnfluence the action of your city on the lighting question. 

When we execute а contract we alm to carry it out to the 
letter, and we assuredly will not make auy such exception 
in the case of Wyandotte. 

WESTERN ELECTRIC COMPANY. 


President Ayer has Changed his [lind. 


He Will Not be Able to Keep Down Discussion of the 
Lamp Question. 


(From the St. Louis Post-Dispatch.) 

There is no doubt that the burning issue before the Assc- 
ciation will Le the incandescent lamp question. President 
Ayer at first thought that he might be able to keep it 
down, but it із understood that he has changed his mind. 
He has requested one of the best known electricians in the 
country to prepare a paper on the subject, covering the 
ground exhaustively as between the rival companies, 
and embracing also a consideration of the equities of the 
case and the moral rights of the public 1n the matter. This 
paper will alone make the session of the Association here 
historic. 


The Electric Selector and Signal Company. 


With the assent of ninety-nine per cent. of the 
stock and bond holders of the Electric Secret 
Service Company, all of the property, patents, 
business and good will of that company were sold 
by C. P. Mackie, receiver, on February 11, 1893, 
to the Electric Selector and Signal Company. 

This new corporation has likewise acquired 
other important inventions relating to the gen- 
eral subject of electrical selections, and proposes 
to develop this especial business as applied to 


telegraphs, block signals, electric light and power 
and telephones in this country and abroad on a 
larger scale than the company which it succeeds. 
The change has been effected without interrup- 
tion of the business of the Electric Secret Service 
Company, and upon terms which provide for a 
settlement of all that company's obligations in 


full in cash. The Electric Selector and Signal 
Company will we understand, have the same 
technical management as the Electric Secret 
Service Company, although its Board of Direct- 
ors will contain several new and influential 
names. 

The Electric Selector and Signal Company 
will have an exhibit at the St. Louis Conven- 
tion that should be peculiarly interesting to all 
electric light men. This exhibit will consist of 
the company’s system of selective arc light and 
motor cut-outs. Some new devices have lately 
been added to the system which materially 
simplify the operation of the cut-outs; these will 
be shown for the first time to the electrical pro- 
fession at the Convention. 

The company will be represented at St. Louis 
by Messrs. C. P. Mackie, Robb Mackie, 8. З. 
Bogart and Herbert Laws Webb. 


Tests on the Budapest Electric Railway. 


А German exchange gives the following figures 
concerning the reports of some tests made on the 
Budapest Railway : 


1 
Weight of car . тет 4.18 
I А ЫЫ игы (tons) 2.40 | 
Total weight of car............. (tons), 6.53 | 
No. of driven axles..................... 9 | 
Length of trip in yards ...... 84.0 
mel?nsnsnsn 8 level 
Time of trip in seconds 51 
Speed, miles ап hour .................. 18.7 
Revolutions per minute of motor.| 549 | 
С) NERO ⁰⁰ e 282.5 | 
Amperes........ CFC 26. 0 
lil нр йрн 7,945 
Elec. energy used, Е. Н. Р............ 9.85 
Tractive force, lbs. per ton. | 
On the horizontal postage 83.6 
On the inclines 
Total tractive force lbs 1........... шл E 
Mechanical horse power....... T 8.14 | 
. ech. H. Р. | 
Efficiency: Ei. H. F. * 100..... 82.57 p.c. | 
Losses by friction of gearing, etc., ' 
and conversion of energy......... 17.48 p.e | 


— — — — — — - 


The report further states that one of the cases 
in which electric traction is applicable while 
horse power is out of the question is that in 
which steep inclines have to be surmounted; and 
another case is that in which high speeds are re- 
quired. Owing to the comparatively great weight 
of the electric car and its machinery the adhesion 
of the wheels to the rails is greater and should 
enable considerable inclines to be easily sur- 
mounted. In order to experiment on this subject 
а trial line was constructed, with inclines of 1 in 
10 and 1in 19,on which trial runs were made, 
which proved that even inclines of 1 in 10.42 can 
be easily surmounted, so that in very steep lines 
the difficulty of the brake would be greater than 
that of climbing the grade. 


All experiments were carried out at night, in 
order that the fluctuations of pressure due to the 
working of the line might be avoided. The car 
was always started outside the trial line proper. 
Every set of observations is the mean of а series. 
The car with which the experiments were con- 
ducted was an ordinary car of the Budapest Elec- 
tric Tramway Company, with simple chain gear- 
ing of 11.31 from the motor to the axle. Ав the 
motor was not sufficiently strong to carry the 
fully loaded car up the steep inclines, the experi- 
ments on these parts of the road were done with 
a smaller load. 'The efficiency dropped while 
ascending the hill owingto the speedof the motor 
being so low. 

These experiments go to show that the electric 
ear is capable of working on lines where the 
steepness of the inclines would render horse 
traction out of the question. 


Carbon Fllaments. 


An exchange gives the following process which 
is employed in the manufacture of incandescent 
lamp filaments by the Societé Anonyme des 
Lamps à Incandescence, Budepest : 

А cotton or silk filament is used which is im- 
pregnated with the following mixture : Silicate 
of potass, 25 to 80 per cent.; Senegal gum, 10 to 
15 per cent.; caustic soda, 12 to 18 per cent. 
The filament is compressed in the form of а 
sharp prism, the edges being found to radiate 
more than the facets. It is then carbonized and 
flashed; but instead of employing a carbide 
liquid or gas, the Budapest Company use а solid 
carbide, such as naphthaline or paraffin wax, 
which liquefies only in the vicinity of the fila- 
ment, #nd assures a very regular layer of carbon. 
The filaments are prepared of any desired 
resistance before their introduction into the 
bulb. 


Мо. oF EXPERIMENT. 


2 3 4 
4.18 4.18 4.13 
2. 40 0.37 | 0.87 
6.58 4.50 4.50 
1 2 | 2 
34.0 82.8 ‘ 232.8 
level 1 in 18.95 | lin 10.42 
50 | 8 14 
18.95 | 8.37 4.77 
560 337 192 
285 266 260 
24. 5 54 0 68.0 
6,982 14,364 17,680 
9.35 19.25 23.70 
83.6 33.6 | 33.6 
8 118.2 215 
219.0 (33.6 118.2) (33.6 1-215) 
4 | x4.5— 088.0 x4.5—1120.0 
8.29 | 15.27 14.80 
88.62 p. e. 79.41 p. c. 60.37 p. c. 
11.88 p. c. | 20.59 p. c. 39.63 p. c. 


ELECTRICAL COMPANY ELECTIONS. 


The Sacramento Electric Power and Light Company, 
Sacramento, Cal. President, Albert Gallatin; tieasu- 
rer and general manager, Horatio F. Livermore: secre- 
tary, Joshua Barker; directors, Albert Gallatin, A. Js 
Ralston, Horatio P. Livermore, Charles E. Livermore. 
Joshua Barker. . 


Central New York Telephone and Telegraph Company, 
Utica, N. Y. President, R. S. Williams; vice- presi- 
dent, L. Н. Lawrence; secretary and treasurer, F. G. 
Wood; general manager, C. A. Nicholson; directors, 
Martin A. Knapp, Syracuse; David B. Parker, New 
York; A. Cadwell Belden, Syracuse ; Charles A. Nichol- 
son, Robert S. Williams, Lewis H. Lawrence and Fran- 
cis G. Wood, Utica. | 


The Washington, Alexandria and Mt. Vernon Electric 
Railway Company, Alexandria, Va. President, С. E. 
Abbott; vice-president, F. A. Reed; secretary, Н. К. 
Hipple ; treasurer, D. C. Leech ; superintendent, W.H. 
Cooper; directors, G. E. Abbott, F. A. Reed, Н. К. 
Hipple, D. C. Leech, Park Agnew, J. 8. Schwartz, and 
J. R. Caton. 


Merchants' Co-Operative Electric Light Company, Kansas 
City, Mo. President, Charles Н. Simms; treasurer, C. 
S. Squires ; secretary, John C. Conkey. 


The followtag have been elected directors of the Bell Tele- 
phone Company: Henry Altman, Philo D. Beard, Ben- 
jamin E. Chase, Daniel Н. Cowles, Edward J. Hall, 
John E. Hudson, Harlow C. Palmer, David B. Parker, 
Thomas T. Ramsdell, Sherman S. Rogers, Samuel S. 
Spaulding, Henry M. Watson, William H. Watson, 
George Weldon, John L. Williams. 


Holmes Electric Protection Company, Toronto, Can. 
President, Thos. G. Blackstock; vice-president, J. B. 
Wood; secretary-treasurer, A. S. Wigmore; directors, 
W. B. McMurrich, L. K. Cameron, F. A. Ritchie, B. 
Jennings and A. S. Wigmore. 


Waynesboro Electric Light and Power Company, Waynes- 
boro, Pa. Treasurer, W. T. Omwake; directors, John 
J. Miller, F. Forthman, Daniel Hoover, E. W. Washa- 
baugh, J. F. Zullinger. E. Elden, W. H. Brown. 


Fs. 22, 1893 


Legal Notes. 


In the suit'of the Thomson-Houston Electric 
Company vs. the Little Rock (Ark.) City Electric 
Street Railway, on the application for a receiver 
for the latter company, the railway company has 
filed itsanswer in the Chancellor's Court at Little 
Rock denying its insolvency and asking for 
judgment for $50,000 alleged to be due it by the 
Thomson-Houston Company. The St. Louis 
Trust Company, holders of $300,000 first mortgage 
bonds of the railway company, have withdrawn 
their intervention, and the National Bank of Com- 
merce of St. Louis was made a party defendant. 
The legality of $200,000 income bonds of the 
railway, now held by the First National Bank, is 
- security for moneys due. The bank's claim will 
be hitterly fought by the Thomson-Houston peo- 
ple, and evidence will be introduced to show that 
the road is fully worth a million dollars and is 
not responsible for $170,000 indebtedness alleged 
to be held by the Thomson- Houston Company in 
notes signed by the railway company rayable to 
and indorsed by H. G. Allis and Geo. R. Brown. 

On the 14th inst., after Judge McClure had fin- 
ished his argument against the appointment of а 
receiver, Judge Rose, of counsel for plaintiff, 
asked the Chancellor to grant him until Thurs- 
day to prepare his reply. While granting the 
request, the court at the same time issued an 
order restraining the Thomson-Houston Com- 
pany from negotiating any of the notes held by 
that company signed by the City Electric Street 
Railroad Company and indorsed by H. G. Allis 
president, and George R. Brown secretary. 


The Robinson Radial Car Truck Company have 
entered suit in the United States Circuit Court 
at Boston against the West End Street Railway 
Company for infringement of their patent cov- 
ering trucks now in general use by electric street 
railway companies. While the West End Com- 
pany has been using fifty or more of the Rob- 
inson trucks for several years, having purchased 
them from the manufacturers, it is claimed by 
the plaintiffs that the West End Company has, 
without license or authority, built and put in 
operation within a few months about 100 trucks 
differing from the Robinson Radial” iu only a 
few minor details. The plaintiffs state that in 
November last the West End Company applied 
to the Robinson Company for a license to cover 
the alleged infringement, but their proposition 
was refused. 


—— 


А legal question involving the rights of a tele- 
graph lineto trespass on privateland, at Hunting- 
don, Pa., a few days ago, was decided by Judge 
Furst against the private property holders. 
The Posta] Telegraph Company ran their line 
through the farm of Porter Skinner, in Dublin 
township. Viewers appointed by the court fixed 
the damages at $87 and costs. The telegraph 
company excepted to the report, alleging irreg- 
ularities, and appealed from the assessment 
of damages. The whole proceedings were set 
aside by Judge Furst, requiring Skinner to pay 
costs. It was shown that the material damage 
was во slight as not to warrant action at law, as 
the use of tbe highway and the private land was 
not interfered with. A large number of similar 
cases in the county against the telegraph com- 
pany have been abandoned. 


Important Decision in England. 
Ex-Congressman Jobn S. Wise and O. T. Cros 
by, who were called to London some weeks ago ав 
experts in the suit of the National Telephone 
Company of Great Britain vs. the Leeds Tram- 
way Company, have arrived in this city, the 
Tramway Company, in whose interest these gen- 

tlemen testified, having won the suit. 
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The question at issue was whether the Tram- 
way Company, whose wires worked injury to the 
wires of the Telephone Company, should not be 
restrained. 

The English counsel had collected a mass of 
evidence showing that the tramway wires did not 
seriously injure those of the Telephone Company. 
Mr. Wise advised that all this testimony was 
irrelevant, and that the proper position to take 
was to admit the serious iujury, but to claim 
equal rights to the earth with the Telephone 
Company. His advice was taken, and the court, 
Mr. Justice Kekewick, sustained Mr. Wise’s con- 
tention. - 


Two Large Contracts 


Which the Trust Did not Get. 
The Traction Company of Philadelphia have 
closed в contract for the electrical] equipment of 
the various lines in that city with the Westing- 


house Company. Thefirst shipment will include 
800 car equipments and six 500 н. P. generators. 

The contract for the Lindell road in St. Louis 
has also gone to the Westinghouse Company. 
Three 700 н. P. generators and 100car equipments 
will be the first instalment. 


A Municipal Plant, 


The city of Marshall, Michigan, has purchased 


the splendid water power at that point and is in- 
stalling an electric lighting plant which is to be 
of the most improved construction and will be 
used for publie lighting purposes. Power will 
be rented to manufacturers for use during the 
day. This will provean economical arrangement 
both for the city and those seeking cheap and 
reliable power. 


Electrolytic Bleaching. 
The purification of starcb of an inferior quality 


by an electric process bas been found so effective 
that the starch so treated is superior to that 
formerly known as the first quality and is sold 
for a higher price than the latter. The manu- 
facturers of starch who adopted this process are 
quoted as saying that in the first year of its 
operation the plant paid about three times its 
value by the saving in expense of operation over 
the old method. 


World’s Fair Notes. 


The first consignment of storage-batteries for 
the Electric Launch and Navigation Company 
arrived on last Tuesday and consisted of two car 
loads, containing 1.800 cells of Julien batteries. 
The fifty boats of the company are practically 
completed and will beshipped to the Fair grounds 
within а few days. Ав вооп as the sheds back of 
the Agriculture Building аге complet: d the work 
of placing the batteries in the boats will be com- 
menced. All the interior wiring was done ав 
the boats were being built and the motors will be 
placed in them before they are shipped. 

Part of the iron frame work for the Westing- 
house 10.000 light machines, consisting of вїх car 
loads, has arrived on the grounds and is ready to 
be unloaded in the Machinery Hall. These ma- 
chines are to be used not only for exhibiting pur- 
poses but are also to take part in thelightirg ofa 
large number of the buildings. The carpenters 
and structural iron workers have already begun 
the erection of the switchboard frame which is to 
compose part of the Westinghouse exhibit. The 
switchboard is to be one of the finest and largest 
that have ever been erected in this country. 

The Standard Electric Company of Chicago 
have also shipped ten of their large arc light ma- 
chines to Machinery Hall. where sheds are 
being erected fo: their protection till such time 
as they can safely be placed in position. 

The firm of Agnew & Company, contractors. 
are just completing the erection of a number of 
thatforms, raised a few inches above the floor, for 
ple use of exhibitors in the Electricity Building. 
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The first machines to be placed on the floor of 
the Electricity Building for exhibition purposes 
were five arc light dynamos uf the Thomson- 
Houston make and were shipped direct from the 
company’s factory at Lynn. 

The Western Electric Company were the next 
to follow with a number of their machines, both 
of the arc and incandescent type. These will be 
placed in position as soon as the company's booth, 
which is now being built, is finished. 

The Eddy Electric Manufacturing Com- 
pany have placed two of their 10 m. P. motors in 
the Electricity Building to operate two freight 
elevators which are to be used in carrying up 
the exhibits to the balcony. 


General News. 


What is Going on in the Electrical World. 


Flandreau, Mont.—There is a demand here 
for an electric light plant. 


Knoxville, Tenn.—The West End Street Car 
line is soon to dispense with its mules and adopt 
electricity. 


Buffalo. N. ¥.—The Buffalo snd Tonawanda 
Electric Road has been purchased by ж New 
York syndicate. 


. Wilson, N. C.—An electric light plant. cost- 
ing $15.000, with & capacity of 500 lights, has just 
been installed here. 


Columbia, S. C.—The electric railway is near- 
ly completed, and the trolley cars will soon be 
speeding through the streets. 


Jacksonville, Fla. —The Jacksonville Street 
Railroad Company has determined. to equip its 
road with electricity without delay. 


Baltimore.— The Edmonson Avenue street 
railway is to be converted into an electric line 
and will be extended to Powhatan. 


Portsmouth, N. H.—A bill has been intro- 
duced in the Legislature granting a charter for 
an electric road from Portsmouth to York Beach. 


Denton, Tex.—At a recent election, ordered 
by the city council, the vote in favor of intro- 
ducing electric lights as against was overwhelm- 
ing. 

Oakland, Cal —The Gas, Light and Heat 
Company has applied to the city trustees for a 
franchise to furnish electricity for light and 
power. 


Waco, Tex.--The Waco Electric Light and 
Power Company has been legally authorized to 
dam the Brazos River at Waco for water power 
purposes. 


Hartford. H. T. Paiste of Philadelphia has 
entered suit against Messrs. Hart & Hegeman of 
this city for alleged infringement in the manu- 
facture of switches. 


New York.—Frank A. Delhentz has filed an 
application with the Attorney-General asking for 
the annulment of the charter of the Magnetic 
Telegraph Company of this city. 


Saratoga, Cal.—A franchise has been granted 
Warren Olney. of San Francisco, for an electric 
road to connect Saratoga and San Jose. Work 
on the road will begin July 1. 


Montgomery, Ala.—It is rumored that the 
Cloverdale Company is to be consolidated with 
the Terminal and that the road is to be equipped 
with electricity at an early date. 


Red Bank, N. J.—George M. Lane and 
William E. Harrison have arranged for the pur- 
chase of the plant and real estate of the Red Bank 
Electrical Illuminating Company. 


Altoona, Pa.—' The east end people are taking 
measures to secure an extension of the electric 
railway to Pottsgrove Reservoir and thence to 
Juniata by way of the Red Bridge. 


Frederick, Md.—An electric railway from 
Frederick to Middletown and thence to Boons- 
boro and Hagerstown is strongly advocated by 
the people living along the proposed line. 


Toledo, Ohio—An effort is being made to have 
the Walbridge suburban electric road run from 
Manmee across to Perrysburg and return on the 
east side to Toledo, thus making a belt road. 
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Baton Rouge, La.—The electric street rail- 
way belt line is nearing completion, and it is 


predicted by the president of the company that : 


the cars will be running before the 10th of 
March. 


Poughkeepsie, М. Y.—The South Avenue 
Railroad Company has been granted а franchise 
for an electric railway in the town, and also one 
mp build & similar road from here to New Ham- 

urg. 


Indianapolis, Ind.—R. I. McDonald, of Ft. 
Wayne, i8 to receive ап answer on March 1to his 
proposition to pay $500,000 for the franchise to 
the streets ot the city now held by the Citizens' 
Gompany. 

Portland, Ore.— There is talk of the city's dis- 
posing of the East Side electric light plant ; it 
costs the city some $4.000 а year more than it 
would to have the lighting done by ап electric 
company. 


Worcester, Mass. — The Worcester Traction 
Company will soon petition the Board of Alder- 
men for a franchise for & new electrie loop line 
to be operated in connection with the Chandler 
Street line. 


Fort Collins, Col.— There is talk of utilizing 
the water power of the Cache la Pondre, at the 
Big апа Little Narrows. to generate electricity 
for the use of Fort Collins, Loveland, Greeley 
and Berthond. 


Ellenville, М. Y.—The village trustees have 
applied to the Legi«lature to be empowered to 
raise money by bonding in sufficient amount to 
secure or erect a lighting plant in order to own 
and control its lights. 


Wheeling, W. Va.—There is a movement on 
foot here looking to the establishment of an 
electric plant to be owned and operated by the 
city, and a petition is to be sent to the Legisla- 
ture for its permission. | 


Dallas, Tex. — An electrical department has 
been added to the Texas Survey and Reting 
Bureau. and Henry Garrett, of Dallas. an engi- 
neer of reputation and experience, has been 
placed in charge as chief. 


Pittsburg. Pa.—The Commercial Telegraph- 
ers’ Association convention. held here last week. 
was an occasion of considerable interest, and will 
probably result beneficially for the numerous 
body immediately concerned. 


Mansfield, Ohio.—The Citizens Electric Street 
Railway Company has secured the right of way 
over several streets in the western part of the 
city. and will within a few weeks begin work on 
an extension of their track. 


Hightstown, N. J.— The council has passed 
an ordinance granting to Lane & Harrison. of 
Asbury Park. the right to form an electric hght 
company in Hightstown, and giving them the 
necessary franchise for a plant. 


Englewood, N. J.—A company has been 
formed by Mr. А. G. Fischer to start an electric 
light plant here. They contemplate supplying 
light for Harrington Park. Norwood, Closter, 
Cleveland on the Hill and Tenafly. 


Valley Stream. L. I.. N. Y.—A petition will 
be presented to the Hemnstead Town Board at 
its next meeting asking that Vallev Stream be 
made a street lighting district and the illumina- 
tion be by means of electric lights. 


Providence, R. I.—The Union Street Railroad 
Company will soon be reorganized. as a majority 
of the stock has been purchased bv a syndicate 
who intend to equip the system with electricity. 
The old board of directors will resign. 


Eugene, Ore.—An electric road across the 
steel bridge at Springfield is the object of a peti- 
tion now in circulation here. If the franchise ia 
granted. it is thonght the nronosed electric line 
from Eugene to Springfield will be built at once. 


Camden. М. J. — The proposed electric railway 
between Camden and Woodbury is almost cer- 
tain to be built, аз the projectors are receiving 
much encouragement from property owners and 
are making progress in securing the right of 
way. 

Woonsocket, R. I.—The result of the recent 
purchase of the Woonsocket Street Railroad will 
be a large іпстеяае of the capita! stock, the exten- 
sion of lines to Blackstone. Millville and Ux. 
bridge and the equipment of the Jines with elec- 
tricity. 

Elgin, 01.—The Dundee Rapid Transit Com- 


pany has secured the right of way for the rail- 
way line between Dundee and Carpenter. The 
line to Elgin will enter on Logan avenue and 
connect with either the Douglas or Dundee 
avenue line. 


Gainesville, Tex.— Messrs. Griffin, Leonard 
and Briscoe have been appointed by the city 
council as & committee to ascertain to what ex- 
tent an electric light plant would be patronized 
by private parties, and to derive ways and means 
to build the plant. 


Scottdale, Pa.—President Miles of the com- 
pany tbat proposes to build an electric railroad 
from this town to Bradford and Connellsville, 
has interested some Cleveland capitalists in the 
project, and it is now probable that the scheme 
will be pushed. 


Jersey City, N. J. —A company to be known 
as the Centrul Electric Railroad Company is be- 
ing organized for the purpose of building and 
operating am electric railroad in Jersey City to 
connect lower Jersey City with Greenville &nd 
Jersey City Heighta. 


Fort Lee, М. J.—Tbe Ridgefield Township 
Committee has granted tbeextensionof theright 
of way through the township to the Fort Lee 
Electric Railway Company. The company has 
been negotiating for the purchase of a large 
tract of land in the township. 


Amherst, Mass.—Citizens of Amherst, Hadley, 
Belchertown and other towns іп the county are 
signing a petition asking the Legislature to grant 
the petition of the Northampton Street Railway 
Company for authority to extend its lines from 
Northampton to Hadley and Amherst. 


Wausau, Wis.—A franchise has been granted 
J. D. Ross, Walt Alexander. B. E. Jones and H. 
Dunfield to build an electrical railway through 
the principal streets of this city, work to begin 
on or before June 1. The territory embraced in 
the construction is about four miles. 


Americus, Ga. — The Thomson-Houston Com- 
pany, having become the owners of the street 
railroad, have offered to undertake to refit and 
operate the road if the citizens will undertake to 
secure certain privileges heretofore granted and 
give the road & certain guaranteed amount of 
patronage. 


Montclair, N. J.— An electric railroad from 
Main street, Orange, to Montclair. with a branch 
running from West Orange to Eagle Rock, is to 
be built as soon as the weather will permit the 
work to be done. The terminus at Montclair 
will be at the Delaware, Lackawanna and Western 
Railroad station. 


Leavenworth, Kan. — Arrangements bave been 
completed for an electric railway between Fort 
Leavenworth and the Soldiers’ Home.—The old 
“dummy” line is to be equipped with electricity, 
and for this purpose two carloads of electric 
railway material have been ordered from the 
Westinghouse Company at Pittsburg. 

Brooklyn, N. Y.—The capital stock of the 
Traction Company bas been increased from 
$3.000.000 to $9,000,000. —New electric lines will 
have the effect of reducing the rates to Coney 
Island. and it ів thought probable that 15.cent 
round trips between Brooklyn and that popular 
pleasure resort will be made next summer. 


Minneapolis, Minn.—Measures are being 
taken to consolidate the Water Power and Mil] 
Company. the Water Works Company. the Elec- 
tric Light Company and the Street Railway Com- 
pany. The capital stock will be about $500.000. 
The Thomson-Houston Company will own the 
Stock and control the consolidated concern. 


Albany. N. Y.—A bill has been presented in 
the Legislature authorizing Sherman Petrie. of 
Kings County. to nse the Erie Canal to experi- 
ment with the trolley electric system as a motive 
power for canal boats. The experiments are to 
be made at Mr. Petrie’s expense. under thesuper- 
vision of the State Superintendent of Public 
Works. 

Spokane, Wash.—It is understood that the 
War Department has granted the Cour d'Alene 
Electric Railway Company permission to cross 
the Fort Sherman land. This was the only 
obstacle to the building of the road, and орега- 
tions will commence as вооп ав the snow goes. 
The motive power is to be obtained from the 
Spokane River and Post Falls. 

Kansas City, Mo.—The city engineer has re- 
cently been at work on the specifications for the 
city’s electric lighting plant. Onthe completion 
of his work of outlining the circuits and locating 
the lamps everything will be ready to receive 


bids.—The Merchants’ Co-operative Electric 
Light Company have in view the building of 
а first-class electric light plant in Armourdale. 


Marietta, Ohio.—The electric light plant 
owned by the city is advertised for sale. It cost 
$18,000 and has been in use three years. A 
syndicate has offered $15,000 for the plant for the 
parpose of establishing it at Devol’s Dam on the 
Muskingam River, where there is abundance of 
water power for an electric plant of large 
capacity.—T. F. Davis, D. S. Milne, John Mills 
and W. J. Crane have asked permission of coun- 
cil to erect poles and string wires for electric 
lighting. 


Newark, N. J.—The fortieth anniversary of 
Judge Gottfried Krueger's arrival in this coun- 
try was celebrated on the 18th inst. by substi- 
tuting electricity for horses on the South Orange 
street car line of which Judge Krueger is one of 
the largest stockholders. The first car that was 
sent over the line under the new system was 
named the ‘‘ Judge Krueger,” and it is said to be 
the handsomest and most costly street car in ex- 
istence. 

Norfolk, Va.—The people of this city are 
making а loud demand for electricity in the 
street-car service. The Landmark savs: It 
costs less to use eleetricity; it retires the poor 
animals from a killing service; it increases 
travel; it enhances safety and increases speed. 
All this necessarily adds to the profits of the 
business, and to the attractions of the locality in 
which the improved service is given. Give us 
electricity in our street cars, and do it quickly.” 


Detroit, Mich. — Frank A. Kirby, Neil MeMil- 
lan and Fred A. Ballin. of the Detroit Dry Dock 
Engine Works, have formed a company called 
the Detroit and Belle Isle Electric Navigation 
Company. They intend to run a system of elec- 
tric launches from the bridge approach on the 
American side, through the south canal to the 
Casino, and thence through the canals on the 
south side of the island to the upper end, aronnd 
to the American shore, and back to the starting 
point.—Mayor Pingree. having been favorably 
impressed by the new Westinghouse lamp, will 
introduce the lamps into his factory, where he 
has ап electric light plant sufficient for 1,000 
lamps. 

Philadelphia. —Chief Walker of the Electrical 
Bureau is in favor of the city owning and 
operating its electric light plant. The average 
cost of the electric lights at present is 44 cents 
for each lamp.—The Record says that alth ongh 
the telephone patent issued to Alexander Bell 
in 1876 will expire on March 23, the Bell Tele- 
phone Company of Philadelphia does not expect 
to find any competitors in the field for ten and 
most probably seventeen years to come. The 
fact that Attorney-General Miller has filed a 
complaint in the United States Circuit Court at 
Boston against the American Bell Telephone 
Company and Emile Berliner has hardly dis- 
turbed the placid tranquillity of the lccal capi- 
talists interested.“ | 


Boston Notes. 

If one was to attempt to chronicle a tithe of 
the rumors current on Boston steeets day by day, 
having reference to the present and future pros- 
pects and the final destiny of the General Elec- 
tric Company, this column would be unusually 
interesting reading. The briefest and most con- 
vincing summary of the situation is found in the 
daily stock market reports and the price for 
which General Electric can be bought to day as 
compared with the prices of three weeksago. To 
the uninitiated even. the fact is patent that this 
stock, ір the aggregate, is to-day less by several 
millions of dollars in valuethan a few montha 
ago. 

The sudden demand for the new Westinghouse 
lamp throughout New England is taxing the re- 
sources of the Boston office to the utmost. and 
nothing like even pace can be kept up with the 
incoming orders. 


А corporation known ав the Electric Brake 
Company, having its headquarters in Salem, 
Mass. has recently appointed its officers and 
will at once proceed to place on tbe market а de- 
vice invented by Mr. W. Y. Ober, of Lynn, 
which it is claimed will perform the same ser- 
vice as the Westinghouse Air Brake on trains, 
Ober’s device, however, being operated by elec- 
tricity. 

Electricity is to play a prominent part in future 
in the manufacture of bleaching powders. The 
Chemical Association of Rumford Falls, Me., 
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which manufactures such powder ona large scale, 


has ordered & large generator for the purpose 
from the General Electric Company. lt would 
be of 200 н. P., 140 volts and 1,400 amperes. This 
voltage it is estimated will be just sufficient to 
overcome the resistance where current flows 
while the amperage is such as to give heat suffi- 
cient to decompose common salt, from which 
chlorine is obtained. 


Many largecontracts are being booked by Bos- 
ton electrical firms, both for installations in the 
city and in the surrounding towns. ‘The Ma- 
ther Electric Company is particularly fortunate 
1n securing many of these contracts, so that it is 
enjoying averitable boom. The compuny has 
never before done such avolume of business. 


Quite a number of Boston gentlemen engaged 
in the electrical business are laying out their 
plans for а trip to the forthcoming Convention of 
the National Electric Light Association at St. 
Louis. The journey is a long one, but the Hub- 
ites don't consider distance when they are going 
to see friends or going for business. There will 
be quite a Boston contingent, so that it goes with- 
out saying that the approaching Convention 
will not be lacking in those characteristics 
of intellectual refinement and “ culchar " which 
are sure to be around when men of light and 
leading ” from the modern Athens are on deck. 


Beginning with the present issue of our jour- 
nal there will be found in our advertising col- 
umns something interesting about new devices 
that will be of value in the electrical field which 
have had their birth in Boston. 


The New England Street Railway Company 
has just been incorporated underthe laws of New 
Jersey, to acquire, improve, operate and sell 
street railway properties. The capital stock will 
be $5,000,000. This company practically owns 
already nearly all the electric street railways in 
New England outside a few of the largest cities. 


Mr. L. S. Dumoulin, the widely known and 
accomplished electrical superintendent of the 
West End Railroad Company. Boston, has re- 
signed his place to accept other lucrative ap- 
pointments of a more private character, but 
will continue to act as consulting electrical en- 
gineer of the West End Railroad Company. 


Mr. F. S. Pearson, chief-engineer of the West 
End Railroad Company. Boston. has resigned 
his responsible position. but will be retained as 
consulting engineer for the company. Mr. Pear- 
воп is the prime mover in the gigantic project 
for the purchase of the Nova Scotia coal fields. 


The Riehle Bros. Testing Machine Company announce 
that, beginning April 1, Mr. J. R. Matlack, Jr., will act as its 
representative at the World's Columbian Exposition, Chi- 
cago, and can be found, previous to the opening of the 
Exposition, at the office of R. W. Hunt & Company, Rook- 
ery, Chicago. 


Walker & Kepler. 


Messrs. Walker & Kepler, who formerly represented the 
Edison Company in Philadelphia, have taken the agency 
for the Siemens & Halske Company, their territory embrac- 
ing the eastern part of Pennsylvania and the State of 
Delaware. 7 his firm has a great many friends in the trade, 
and we predict a large success for them in their enlarged 
field. 


W. S. Chesley & Company. 


The above firm, locate at 34 Morris street, Jersey City, 
make the following announcement: We make a specialty 
of repairing Street Railway Apparatus, also large Dyna- 
mos, Lamps, Motors and Converters. Aimatures of any 
make rewound, new Commutators, &c. We have sixty 
horse power for testing purposes and facilities tor turning 
out work promptly and at lower prices than the manu- 
facturer. 

“We buy and sell all kindsof apparatus. Weare manu- 
facturers’ agents and can furnish new machines. Our 
second-hand machines are thoroughly overhauled, sup- 
plied with new wearing parts and are guaranteed to be as 
good as new. Complete plants erected. Priceslow. Write 
for anything wanted.” 


New England Enterprise. 

Foremost among the electrical supply houses of New 
England stands the Pettingell-Andrews Company, whose 
extensive establishment occupics the Estes Block, 192-202 
Summer street, Boston. Herein extersive warercoms is 


carried a large, varied, indeed complete, Jine of all con- 


celvab:e electiic light, power and railway supplies. Ir- 
corpo: ated less than four years ago, the company has 
зіеа Шу grown and expanded until at the present time it 
dces by far the largest business cf 1ts kind 1n New Eng- 
land. 

Under the direct personal management of the four prin- 
cipal stockholceis, Messrs. С. H. Piice, president; C. B. 
Piice, secretary; D. A. Andrews, treasurer, and D. A. 
Andrews, Jr., vice-president, an extensive business with a 
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far-reaching connection has been built up, its capacious 
stores occupying the whole of two floors in the block afore- 
mentioned. Here nearly $50.000 worth of stock is cariied 
right along, including the well-known high-grade special- 
ties made by the following and other companies, whose 
sole New England agents they are: The Okonite Company, 
Siemens & Halske Electric Company. Interior Conduit and 
Insulation Company, Boston Electiic Wire Company, Bry- 
ant Electric Company, and many other well-known firms. 
The Pettingell-Andrews Company also handle large 
quantities of useful specialties of their own. Included on 
their list of patrons are the names of every light and 
Power ccmpany throughout New England, while heave 
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manifold devices. The display is one of the most impos- 
ing and attractive that bave been made by apy manufactue 
ring firm or supply house, and is quite a unique object in 
every respect. 

But the Pettingell-Andrews Company does not simply 
handle supplies successfully. 1% has shown much enter- 
prise in other directions, and its latest undertaking is to 
secure а franchise and contract to construct а new electric 
railway complete from Bellows Falls, the great paper-mak- 
ing centre, and Saxon’s River, Vt. The track will be be- 
tween five and six miles long, and equipped for both pas- 
senger and freight service, the entire electrical equipment 
to be of the Slamens-Halske type and make—overhead 
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Екнівіт BOARD, PECTINGELL-ANDREWS SUPPLY HOUSE, BOSTON. 


hipments of goods are regularly made to distant parts of 
the country. 
''he accompanying cut shows an exhibit board in this 


mammoth establishment, on which are displayed every 
conceivable specialty manufactured by the Interior Con- 


duit and Insulation Company of New York. There are 
various £izes of junction boxes, sections of the well-known 
Ólnterior conduit, with a notable variety of switches and 


cut-outs, all got up ір different tints and colois to match 


the rest of the appointments in any room, hall, office or 
store. The entire board is wired up, having lamps соп» 
nected in circuit so that quite a variety cf illuminating 


effects can be produced, showing tbe merits of their 


‘rey estem. TLisicrc wil) be 1ctcnly the first elec- 
tric railway in the Stats of Vermont, but will be the Arst 
Slemens-Halske road in New England, ard the under- 


taking wil] be watched with great interest by the entire 


electrical fraterrity. Corstruction will begin directly the 
frost is out of the ground. The company has several simi- 
lar undertakings in view. 


The Card Motor and Dynamo Company. 

Some years ago an electiical manvfactui ing plant was 
started in the Qucen City. and cı ganizedunder the laws of 
Kentucky as the Card hlectric Motor and Dynamo Come 
pany. lts ргсогє+в was so apparent that a number of 
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Cincinnati's best known citizens purchased the same, and 

~i n January, 1:92, incorporated it under the laws of Ohio, 
making the company a full fledged Ohio concern and en- 
titled to encouragement as such. 

The officers of the company are: J. W. Wilshire, presi- 
dent; George Bullock, vice-president and secretary; Otto 
W. Jantz, superintendent andelectrician. Their mammoth 
factory is located at the southeast corner of Second and 
Plum, while the general offices are at 59 West Fourth street. 
The company consists of men of indomitable will power, 
who are peculiarly adapted to make a succe3s of еі“ 
undertaking. At thetime of this their mammoth under- 
taking electricity was in its infancy in Cincinnati. They 
have, by absolute determination and straightforward busl- 
ness methods. so greatly increased the business of the com- 
pany that they find their present quarters inadequate to 
carry on the business and have purchased grounds and 
commenced the erection cf & three-story brick building, 
175 feet on Hunt street by 86 feet on Broadway. | 

This company has on file 1n their office testimonials 
from every machine they have inst alled, either for the 
purpcse of motor power or electric light, substantiating 
their claim to superiorlty.— Cincinnati Post. 


The Lundell Motor. 


The fact that the small as well as the larger sized Lun- 


dell Power Motors manufactured by the Interior Conduit 
and Insulation Company of New York have been and can be 
adapted to many useful purposes, is again exemplified іп 
the new Beach Emery Grinder which this company has 
just standardized. The accompanying cut illustrates this 
neat little machine, which will at once commend itself to 


machinists and others interested in the grinding of small 
tools, such as twist drilis, lathe tools, graving tools. knives, 
scissors, etc., etc. All shops that have adopted the elec- 
tric illumination can most conveniently use this device. 
The Emery Grinder illustrated is 12 inches high, weighs 18 
pounds, operates at a speed of 2,500 revolutions maximum 
and has in its base a regulating device for two lower 
speeds. I. Is of 1.6 н. р. capacity, 115 volts, and swings & 
9 inch emery wheel. Larger and smaller wheels driven by 
motors of higher or lower powers аге also furnished by the 
Interior Conduit and Insulation Company. 


INCORPORATIONS. 


The Peop'e's Electric Heat and Light Company, Spring- 
field, Ill. Incorporators: F. W. Tracy, J. Henry Schuck, 
Frank Reisch, Chas. F. Herman, Frank Hoblit, of Lincoln; 
Wiliam L Gross and Edgar L. Gross. 


The South Peoria Street Railway Company, at Peoria, Il]. 
Capital stock, $100,000. Incorporators: Charles A. North, 


Isaac М. Hornbacker and John W. Culbertson. TO cor- 


struct and operate horse, dummy and electric railways in 
Peoria County. 


Articles of incorporation have been filed by a syndicate 
composed of twenty-six citizens of Newburg, N. Y., forming 


the Newburg, New Windsor and Balmville Street Rallroad 


Company, with a capital stock of 8100, 000. The contem- 
plate i railway will be an electric system. 


The Michigan Electric Company has been incorporated 
with а capital stock of $60,000, all paid in. The incorpora- 
tors are John E. Moore, E. F. Sweet, A. C. Sekell, of Grand 
Rapids; C. Jesse Church, of Greenville, and Dr. O. C. 
McDonnell and Charles A. Church, of Lowell. The company 
will, ав soon as the weather will permit, proceed to im- 
prove the water power of Flat Hiver and to erect electric 
works to supply Grand Rapids with power and light by a 
system of long distance transmission. 


The Butte (Mont.) General Electric Company has filed 
amended articles of incorporation. Under the new articles 
t he capital stock 1s placed at $850,000, and the limit. to the 

ndebtedness is fixed at $1,000,000. 

Kennett Electric Light, Heat and Power Company, of 
Kennett Square, Pa. Capital stock, $20,000. Directors: W. 
W. Gawthrop, J. M. Palmer, H. H. Gawthrop, D. W. Hutch- 


inson, J. E. Worrell, Henry C. White, John C. Yeatman апа. 


Theodore Penrock. 


Articles of incorporation have been drawn up for an élec- 
tric railway iu Wauwatosa, Wis. The incorporators are 
August Hichter, Joseph P. Schubert and A. C. Dick, and 
the capital stock is put at 825,000. 


The Alton Electric Street Railway Company, Alton, ПІ. 
Capital stock, $250,000. President, A. M. Farnum; vice- 
president, J. H. Porter; secretary and treasuier, G. H. 
Walbridge; directors, J. G. White, J. H. Porter, E. C. 
Harrison, О. Н. Walbridge and A. M. Farnum, all of New 
York City. 


A charter has been granted to Senator John J. Patterson, 
and R. B. Focht, Н. E. Gutelius, E. N. Tool, Silas Patterson 
and Н. M. Nolf, directora, for an electiic railway to extend 
from Lewisburg, Pa., to Middleburg, via Mifüinburg and 
New Berlin, with extensions ve Laurelton and Cowan. It 
is undei stood that a portion ofthe road will be constructed 
duriug the coming summer. 


The Crescent Electric Light, Heat aud Power Company, 
Chicago. Capital stock, $100,000. Incorporators: Juseph 
R. Bickerdike, Tracey D. Hull and Burton Johnson. 


The W. E. Irish Thermal Arc Light Company, Chicago. 
Capital stock, $250,000. Incorporatcrs: W. E. 1115, Е. B. 
8. Morgan and J. 8. Morgan. 


Beers Klectric Fan and Motor Company, Newark, N. J. 
Capital steck, $100,000. 1 псогрога!015: Erastus Hayes and 
A. Н. Bradley, of New York; William M. Tallman, of North 
Plainfield, and Franklin H. and Willam P. Beers, of New. 
ark. 


United Traction and Electric Company. Capital stcck, 
$8,000,000. Incorporators: Henry W. Calhoun, of New 
York; Adrain Н. 1а: Кіре, of Nutley, and Thorwali Stall- 
knecht, of Orange. The concern will have offices in New 
York, Jersey City, Connecticut, Massachusetts, Rhode Is- 
land andin the District cf Columbia. Its objects are the 
making and forming of contracts or sub-contracts for the 
purpose of building and equipping railroads, whether 
operated by horse or electric power. 


The Arapahoe Railway Company, Denver, Col. Capital 
Stock, $25,000. The company intends to build an electric 
railway through the eastern and southern environs of 
Denver. Among the principal backers of the project are 
the Arapahce Investment Company, the Fairmount 
Cemetery Company and B. H. Du Bols. 


The New York Traction Company. Capital stock, $5,500. 
Directors: John A. McCall, F. K. Hain, T. D. Jordan, W. 
H. McIntyre, George V. Turner, New York; Charies A. 
Johnson, Raymond C. Johnson, Charles H. Russell, Charles 
Curie, Brooklyn; James A. Morrissee, F. C. Van Dyke, 
Paterson, N. J. The purpcse of the company is the con- 
struction cf rallroads and furnishing power for railroads 
in New York City. 


Articles of incorporation of the Jersey City, Hoboken 
and Rutherford Railway Company have been filed. Among 
the New York and New Jersey capitalists interested in 
the project аге H. B. Hyde, president of the Equitable 
Life Assurance Company of New York; John A. McCall, 
president of the New York Life; Thcmss D. Jordan, 
controller of the Equitable; Chailes A. Johnson, presi- 
dent of the United States Fireworks Company; ex- 
Бегабог Russell of Brooklyn, Gen. Louis Fitzzerald, James 
А. Morrissce and James R. Lee of Paterson, and Charles 
Curie cf Brooklyn. The capital stock 1s $525,000, and 1t 18 
all subscribed fcr. 


A number of well known men of Lancaster, Bethlehem, 
Littleton and other New Hampshire towns, and also of 
Portland, Me., have organized the Coos and Grafton Elec- 
tric Light, Heat and Power Company. The intention of 
this company is to locate on the Connecticut River, near 
the town of Dalton, on a valuable water power already 
secured, a large and fully equipped elect:ic lizht and 
power plant, with @ capacity of atleast 4,000 16-candle 
power lights, cr between 300 and 400 horse power. Their 
purpcse is to run wires to Lancaster, Littleton, Bethle- 
hem, St. Johnsbury, and to any neighboring town where 
sufficient power and lights can be sold to make it an ob- 
ject. 


The New England Street Railway Company; certificate 
of incorporation filed at Trenton, N. J. Capital stock, 
$5,000,000, which may be increased to $50,000.000. Direct- 
ors: John R. Bullard, president of the Dedbam National 
Bank; James C. Elmo. president of the Shoe and Leather 
National Bank of Boston; Со]. John Н. Cunningham, 
president of the Winnisimmet National Bank of Chelsea, 
Mass., W. B. Ferguson, president of the Gloucester Street 
Railway Company; William H. Leonard, vice-president of 
the North National Bank of Boston; Dr. A. F. Mason, 
Major A. C. Pond, president of the New Haven and West 
Haven Strect Rallway Company; A. K. Mitchell, vice- 
president of the New England Trust Company of Boston; 
Thomas T. Robinson, treasurer ofthe West Leicester and 
Spencer Street Railway Company of Boston, and James 
B. Dill of Dill, Chandler & Seymour, of New York, counsel 
of the company. The company proposes to acquire as 
many street railroads as possible in New England and 
operate them by electricity. lts charter gives it the 
power to acquire and operate by electricity street raill- 
ways in any part of the United States and in the City of 
Mexico. The Corporation Trust Company of New Jer- 
sey is its trustee in New Jersey, and the New England 
Trust Company in Boston. 


The Power City Illuminating Company of Niagara Falls 
has been incorporated at Albany with 85,000 capital, to 
generate electiicity for light, heat and power. The di- 
rectors are H. L. Brewster, H. C. Brewster, A. Erickson 
Perkins, Haywood Hawkes, Peter A. Porter and Lewis A. 
Boore. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED FEBRUARY 14, 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


491,060. Electric Locomotive. Sidney H. Short, Cleveland, 
ошо, assignor to the short Electric Railway Company, 
same place. Filed Jan. 16, 1291. 

491,607. Directly-Conuected Motor for Cars. Sidney H. 
rhort, Cleveland, ошо, assignor to the Short Electric 
Railway Company, same place. Filed March 80, 1891. 

491,691. series System for kailways. George L. Tnomas, 
Brooklyn, N. Y. Filed June 16, 1892. 

491,857. Klectiic Loco. otive. Frark B. Rae, Detroit, 
Mich., a-signcr tothe Detroit hlectrical Works, ваше 
place. Filed April 11. 1891. 


DYNAMOS AND MOTORS. 


491,567. Conductor for Armatures. Emil Kolben, Schenec- 
tady, assignor to the kdisou General hlectric Com- 
pauy, New York, N. Y. Filed Feb. 5, 1592. 

491,568. Arinature and Mears for supporting the same. 
Emil Kolben, Schenectady, asslunor to the Edison Gene- 
ral klectrie Company, New York, N. Y. Filed Feb. 8, 


1892. 
491,695. Alternating-Current Dynamc-Electric Machine. 
James J. Wood, Brooklyn, N. Y. Filed Oct. 30, 1890. 
491,708. Electric Motor and Dynamo Mica Insulator. 
Charles W. Jefferson, scheneciady, N. Y., a-signor to 
Eugene Munsell & Company, New York, N. Y., and 
Elizabeth, N. J. Filed June 1, 1899. 

491,$29. Electric-Motor Regulator. Joseph A. Wijliams, 
Canal Dover. Ohio. Filed Feb. 11, 1892. 

491,970. Electric Motor. Alexander W. Meston, St. Louis, 
Mo. Filed June 15, 1891. 


ELECTRIC LIGHTS AND APPLIANCEB. 


491,548. Electric-Arc Lamp. Frederick D'A. Goold. 8сһеп- 
ectady. assignor to the Edison General Electric Com- 
pauy, New York, N. Y. Filed April 15, 1593. 

491,561. Incande:cent Lamp-socket. Joseph Hutchinson, 
New York, N. V., aseignor to the Edison General Elec- 
tric Company, same piace. Filed June 11, 1891. 

491,596. Klectric-Lamp Fixture or Bracket. James Т. 
Robb. Mount Vernon, assigDor to the kdlsou General 
есе Company, New York, М. Y. Filed Aug. 81, 
1891. 

491,608. Duplex Flectric-Arc Lamp. Charles E. Scribner, 
Chicago, Ш., assignor to the Western Electric Com- 
pany, dame place. Filed Oct. 27, 1890. 

401,601. Месітіс-Агс Lamp. Charles E. Scribner. Chi- 
cazo. III., assignor to the Western Electiic Company, 
same place. Filed Oct. 80. 1890. 

491,605. Cut-Out fir Arc Lamps. Charles E. Scribner, 
Chicago, III. assignor to the Western Electric Com- 
pany, Same place. Filed Dec. 1, 1890. 

491,682. Bushing for Incandescent-Lamp Sockets. Crom- 
well A. B. Halvorson, Saugus. assienor of one-half to 
Robert B. Lincoln, Boston, Mag3. File1 April 4. 1892. 

491.915.  hlectiic-A1c Lamp.  Wi'llam Н. Akester, Lon- 
don, England. Filed sept. 9. 1592. 

491,916. Electric-Arc Lamp. Wiiliam Н. Akester, London, 
England. Filed Sept. 9, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


491,553. Trunk-Line Signalling Apparatus and Circuit for 
"elephone-kxchanges Edward J. Hall. Morris. N. J., 
assignor to the Am-rican Jelephone and Telegraph 
Company, ot New York. Filed Get. 13, 1892. 

491.595. T'elegraph- 'ransmitter. Kobelt S. koberts, Phila- 
delphia, 18. Filed April . 1892. 

491.688. Swi.ching System for ‘Telenhone-Exchanges. 
Charles E. scribner, Chicago. III., a:signor tothe West- 
ern Electric Company, same place. Filed May 19, 1599. 

491,777.  Memorandun-iablet for ‘telephones. William 
M. Kleeman. Columbus, Ohio. Filed April 11, 1592. 

491,893. 'Telephone-Cal. John H. Kinsman, Bridgeport, 
Conn. Filed Jan. 20, 1592. 


BATTERIES. 
Manufacture of secondary Battery Electrodes. 
1 McA. Lloyd, New York, N. Y. Filed Sept. 80, 
1892. 
491,776. Accumulators. William A. MacLeod, Boston, Mass. 


Flled Dec. 17, 1890. 
401,818. Secondary Battery. Nathan H. Edgerton, Phila- 
Octave Patin, 


491,684. 


delphia. Pa. Filed July 11, 1892. 
491.811. Alternating Current Generator. 
Paris, France. Filed July 8, 1892. 


MISCELLANEOUS. 


491,531. Electrical Signaling Apparatus. Jacob B. Currler, 
Lowell. Mass., a: Siguor to the Сш гіег Telepbone Bell 
Company, of Mas-achusetis. Filed Dec. 15. 1881. 


491,560. Coulombe-Counter. George Hummel, Nuremberg, 


cermany. Filed Feb. 16, 1891. 

491.700. Method of hlectrolytically Producing Soda and 
Chlorine. Elisha B. Cutter, New York, N. Y. Filed 
Dec. 80, 1893. 

491,701. Method of Electrolytically producing Potassium 
Chlorate. Elisha B. Cutter, New York, N. Y. Filed 
April 11. 1892. 

491,707. Electrical Insulating Conduit. Charles W. Jeffer- 
воп, Schenectady, N. Y., assignor to Eugene Munsell а 
Company. New York, N. Y. and Elizabeth, N. J. Filed 
May 21, 1892. 

491,718. Electric Head-Lamp. William Main, Brooklyn, 
N. Y. Filed Oct. 29, 1592. 

491.779. Insulator. Louis McCarty, Boston, Mass. Filed 
Aug. 8. 1892. 


491,758. klectiic Signaling Apparatus. Ludwig von Orth, 


Berlin. Germany.  Flied April 14, 1892. 

491,891. Electric Alarm Mot ey-Drawer. William J. Walker. 
st. Louis, assignor of one-half to Alexander L. Bedford, 
Savannah. Mo. Filed Oct. 29, 1592. 

491,837. Kailway ‘Train Order and Signaling Device. 
Leonard T. Crabtree, New London, Wis. Filed April 2, 


1892. 
491,874. Electric Signal. Frank H. Clarke, Springfield, 
Ohto. assiguor of one-half 10 Alfred L. Clarke, same 
lace. Filed Oct. 24. 1592. 
491, Insulator. Andrew L. Johnston, Richmond, Va. 
Filed May 4. 1592. 
491,945. Self-Winding Electric Clock. Emil Klahn, West 
Hoboken. N. J., assignor to Daniel C. Hood, New York, 
N. Y. Filed Feb. 17, 1892. 
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Lightning Photography. 


From an Express Train. 


BY W. М. JENNINGS. 


When а school boy, I remember watching with 
much interest the professor turning the handle of 
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LIGHTNING Рнотоаварну. (Fia. 2.) 
(Taken from moving train. Showing multiple images of 
telegraph poles.) 
an electrical machine, and still recall the thrill of 
delight I experienced when I saw for the first 
time a bright spark flash across the threo-inch 
space between the prime conductors with the 

„ruck " of a toy pistol. 


A needle was then placed upon one of the brass 
knobs of the machine, the handle rapidly turned, 
but no spark would pass, the electricity passing 
from the point of the needle in the form of a 
luminous brush as fast as it was generated. The 
experiment was varied by allowing one of the 
boys to revolve the glass cylinder after the pro- 
fessor had removed the needle, followed by 
numerous sparks in quick succession. Holding 
the needle in his fingers, the professor brought 
its point near one of the conductors, when the 
spark stream ceased and a silent brush of light 
blue tint swept over the brass knob, appearing to 
come from the professor’s body. 


So much for electrical dissipation. A. number 
of condensers were next connected with the 
machine, and. while the handle was being turned 
we were told that these acted as reservoirs where 
the electric fluid was stored until it had gained 
energy enough to bridge the eight-inch gap be- 
tween the prime conductors, which it presently 
did with a brilliant flash and the report of a 
rifle. 

Then it was when I got my first conception of 
the service of the lightning rod—not to carry 
away the electric fluid, but to throw out from its 
point a stream of electricity of the opposite kind 
with which the sky is charged and thus neutral- 
ize the effect of the storm. Thunderstorms 
are usually preceded by a heavy downpour of 
rain, and in built-up cities every church spire 
and a thousand pointed gables send up peace of- 
ferings to Jove, and thus avert great destruc- 
tion. 

But out in the Western prairies of the great 
American Continent a thunderstorm is seen at its 
best—or worst. These stretches of land serve ав 
enormous condensers, with the poles of Nature's 
electrical machine many miles apart. I had often 
wished to have the privilege of watching a West- 
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ern storm, and last summer my yearning was 
satisfied to its fullest extent. 

We had reached the middle of the prairie of 
North Dakota. The day had been very sultry, 
and as an old railroader said thunder was in the 
air, I loaded my camera and waited anxiously for 
Jove’s pyrotechnics. At midnight I was startled 
from my sleep by a strange rumbling sound, 
quite unlike that of the train, and a peculiar 
glare filled the car, not shed by the oil-lamps over- 
head. I rolled up the window shade, and for the 
first time in my life saw lightning. Seizing my 
camera I made my way tothe rear platform of the 
train, from which point I had a clear view cf the 
storm. The sight was terribly grand: a quiver- 
ıng banner of light as broad as a house, threw its 
flaming folds far out into the night; flying hail- 
stones became scintillating stars, the railroad 
track a blazing sunbeam, and the prairie a surg- 
ing sea of molten silver, while the thunder 
boomed continually like the sound of great 
breakers rolling in upon the seashore. 

As a streak of lightning shot out from the 
horizon the train flashed past a telegraph pole, 
which stood out against the sky in quadruple. 
The same thing happened in the case of a water 
tank, which showed six outlines in front of a 
single line of light. The glass eyeof my camera 
corroborated the vision of my own; and my 
travelliog companion, Mr. F. E. Ives, of color- 
photography fame, indorsed my views, he too 
having noted the phenomenon from the car 
window. 

Many years ago, while passing my hand before 
my face during a thunderstorm, I noticed multiple 
images of the fingers, and have since noted the 
flight of bats between a lightning discharge and 
the eye which gave a number of instantaneous 
images of the bat, showing clear-cut images with 
different wing movements, with a space between 
each. This led me to conclude that when light- 
ning has once opened up a path in space, that line 
being a conducting one, electric energy oscillates 
to and fro along it, until a balance between the 
two points is maintained or the electiic area is 
drained or neutralized. If during the progress 
of such a discharge the camera is passed quickly 
across it, the resulting photograph will be likely 
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(Taken from moving train. Showing multiple images o 
bulldings.) Ы 2 Bares 


to show & number of images having the same 
general outline. 

In the case of the large photograph illustrat- 
ing this article the discharge was a single one, 
which is proven by the fact that the train was 
running at a high rate of speed, and yet the rail- 
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road ties quite close to the camera are clear cut, 
which image I have failed to secure during the 
daytime under the same conditions with the most 
rapid instantaneous shutter at command. 
Another peculiar feature of this storm was 
shown by great bands of light shooting upout of 


(Fia. 4.) 


LIGHTNING PHOTOGRAPHY. 
(Taken from moving train.) 
the prairie, quite close to the camera, and after 
reaching the clouds recoiling and striking the 
earth again. One such flash I succeeded in cap- 
turing, and it is here reproduced. 


The Administration of the Royal Saxon State 
Railways has decided on the construction of an 
electric central station to supply all the Dresden 
railway stations with light and power. From the 
various schemes submitted, that of Messrs. Sie- 
mens & Halske, slightly altered by Mr. Ulbricht, 
of Dresden, was adopted. This scheme proposed 
the use of the ‘‘drehstrom.” On completion of 
the station, the output is to be 1,800 m. P. The 
installation will consist of five boilers, four en- 
gines, and the same number of '' drehstrom” 
machines of 330 н. P., each running at a speed of 
100 revolutions per minute. The station pressure 
of 190 volts is raised by transformers to 3.000 
volts, and reduced again for use at the lamps and 
motors. The network stretches to places four 
miles distant, and feeds 600 arc lamps and over 
8.000 glow lamps. The work has been divided 
between Messrs. Siemens & Halske and the 
Helios Company of Cologne, the former firm 
being responsible for the station, the motors, 
&nd the station transformers, while the latter 
company provide the mains and the lighting ar- 
rangements. This station will be the largest in 
existence working on the ''drehstrom" princi- 
ple.— London Electrician. 


Modern Invocations Not Wanted. 


The Singing of the Trolley Wire Misinterpreted. 


(From the St. Johnsbury Caledontan.) 


A summer visitor who admires Brattleboro has become 
anxious concerning the proposed electric stieet railway 
there, and writes to the Phoenir, pleading that the streets 
of Brattleb:ro may be kept inviolate from the rush. 
noise and danger of the city electricrailway.” The city 
folks are evidently somewhat jealous of the modern i. vo- 
cations which threaten to destroy the charm of the country 
towns of which they have grown fond. 


Personal. 


Mr. Walter Lodia, whose communications on 
electrical matters abroad have appeared from time 
to time in Епкствісітү, has returned to this 
country and will represent several English publi- 
cations at the World's Fair. 


Man. 1, 1893 ELECTRICITY. 


A DISCHARGE OF “RIBBON” LIGHTNING. 
РнотодвАРН > FROM THE REAR PLATFORM оғ a RAPDLT Movine TRAIN, Crossing THE PRAIRIE oF NORTH DAKOTA. 
By W. N. JENNINGS. 
(Fic. 1.) 


80 
Glowing of Disconnected Incandescent 
Lamps. 
BY N. S. AMSTUTZ, М 


A most peculiar and interesting phenomenon 
may be produced from the ordinary incandescent 
lamp, in which a considerable illumination of 
the whole interior of the lamp can be produced 
for a very short time without having the lamp 
connected to any source of current by wires, etc. 
This interesting experiment may be performed 


LE 


GLOWING or DISCONNECTED INCANDESCENT 
Lamps. (Fro. 1.) 


in any one's parlor without any appurtenances 
other than an incandescent lamp, & darkened 
room and mechanical power in the shape of two 
unobstructed hands., Thelamp is grasped about, 
as shown in Fig. 1, at its lower end with the 
thumb and first finger of the other hand partly 
and gently encircling the bulb of the lamp at its 
upper end- not holding the lamp so firm as to 
not enable the right hand to rapidly move the 
lamp up and до ‘n through between the thumb 
and first finger of the left hand, in the mean- 
time holding the left hand stationary. Aftera 
few rapid movements the lamp will glow about 
as shown in the accompanying figures. 

At times the glow will be maintained for some 
moments after the left hand is removed entirely, 
showing a delicate cream colored phosphorescence 


GLOWING oF DISCONNECTED INCANDESCENT 
Lames, (Fia. 2.) 


with a slight bluish tinge, the apparent points of 
diseharge being marked by increased luminosity 
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of ever-changing forms, appearing very much as 
а miniature aurora.“ Again, at times when 
this glow disappears, by returning the left hand 
to the position shown in Fig. 1 the glow reap- 
pears, but for only a moment. Simply bringing 
the lamp within the field of the left hand will 
sometimes cause the after glow to appear slight- 
ly. If the thumb and first finger be brought 
partially around the lamp the after glow is con- 
centrated and intensified. I do not profess at 
this time to explain the phenomenon, but state 
these facts for the notice of others who have pos- 
sibly investigated the same features. If evera 
phenomenon was full of caprice, certainly this is 
one, for at times in following out the same con- 
ditions that have been acted upon previously no 
results whatever were produced. The experiment 
again has been a failure when tried at d fferent 
locations, three or four miles apart, with the 
same lamp in use and taking precautions to care- 
fully insulate the experimenter from possible 
grounds, etc., but without effect. Certain per- 
sons seem unable to call forth vacuo aurora after 
repeated attempts. The results are also modified 
by different kinds and sizes of lamps. the smaller 
bulbs appearing to give the best results. А 
specific instance of thecapriciousness of the whole 
matter may be cited as follows: On September 
29, 1892, I was enabled to produce the glow illus- 
irated in the engravings shown, repeatedly, at 
my house, whether standing on carpets, wooden 
or cement floors. Upon the next day the same 
lamp was used at my office in в large vault hav- 
ing a cement floor without success. Standing on 
paper or rubber had no effect whatever in luring 
the phosphorescent glow from its mysterious 
stronghold. 

I hope the recitation of the experiments which 
have been performed may call out the experi- 
ence of others in the same line. 

In all of the experiments which were successful 
the glow appeared to be directly proportional to 
the speed with which the lamp was moved and 
the distance of such movement. Of course a 
limit of speed is soon reached, above which it is 
impossible to proceed by manual power. The 
glow did not affect the filament at all, and there 
were no peculiar sensations felt inthe hands. A 
slight crackling sound was at times noticeable. 


A Model Plant. 
(From the Detroit News.) 


Mayor Pingree is indignant over the proposi ion that 
this city should be made to purchase the plant of the De- 
troit Electric Light and Power Company. He said: The 
idea of asking the city to buy such a rattrap plant 18 pre- 
posterous. By rights, their power house ought to be con- 
demned.” A few moments after the Mayor had said this, 
he received corroboration from Wm. C. Cullen, a mecha i- 
cal engineer, who told his experience as follows: 

“І think my health 15 as good as that of almost any 
man, but one week's work inthe Detroit Electric Li ho and 
Power Company's plant was too much f. г me. In the first 
place I was offe: ed $75 a month, a lower figure than has 
beeu offered me tn twenty-seven years. I went to work, 
and intended to continue working, but I simply couldn’t 
stand it. 

* Their alleged ste ain condensers are located in the base- 
ment, but they are such poor machines that the steam 
pours out of them and fills the institution with a killing. 
heat and vapor. I have left there with the perspiration 
pouring out of my shces when the weather was freezing 
I left there last Sunday and my feet а e still discolored. 
Their engincs are no good, though the dynamos are not 8 
bad. 

“One night during the week I worked the: e 1 thi. k it 
was a week ago Tuesday, they shut down fifty minutes to 
repair one of the engines, and not a light was риги в in 
the city during that time. Yet the next day the police re- 
ported only 25 lights ofthe 1,200 being out. Iam now just 
recovering from my experience." 

Mayor Pingree recently visited the plant and says he 
would not work there an hour for the price ot the whole 
plant. He'd be afraid of being blown up. 


The details of the Wyandotte fight with the General 
Electric Lighting Company have been carefully comptled 
by Mayor Pingree and sent to Lansing, where they will be 
used in aiding the passage of the Moore bill in the Legisla- 
ture. 
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An Electric Headlight. 


Designed for Locomotives. 


The apparent slowness and disinclination of 
railroad authorities to adopt inventions of a class 
presumably beneficial is so often a matter of 


‘comment that it has grown to be an axiom. 


Be this ав it may, it is a known fact that the 
heads of operating departments are constantly 
besieged with all classes of inventors, good, bad, 
and indifferent, to such an extent that an entire- | 
ly separate and distinct bureau could be kept 
busy considering the multitudinous claims pre- 
sented by the inventors. It is not to be won- 
dered at in view o° this fact that master mechanics 
and other officials are not consumed by a burn- 
ing desire to welcome the army of claimants, but 
notwithstanding this fact, it can safely be said 
that the various departments are quick to take 
advantage of any improvements that will cheapen 
the cost of maintenance, facilitate the operation 
of trains over their lines, or render the liability 
of accident less. 

Under the caption of the latter head, it is the 
purpose of this article to set forth in detail the 
system of electric head-light apparatus manu- 
factured by the National Electric Headlight 
Company of Indianapolis, Ind. 

Two distinct views of the function of the head- 
light are entertained concerning its usefulness. 
The foreign one (and to some extent patterned 
after in this country) is that it should merely 
consist of a bullseye, this being all-sufficient, for 
the reason that it fulfils its purpose in warning 


. ELEGIR 


AN Етһесткіс Heapuiest. (Fie. 1.) 


stationmen and others of the train’s approach. 
It is claimed that this is all that is required, that 
the purpose is served with a lens three inches in 
diameter fully as well as a twenty-two inch reflec- 
tor, inasmuch asthe latter does not well illuminate 
the track for any distance sufficiently to make an 
emergency stop. The other view taken is that 
it can be used as an illuminator of ample power 
to determine a scope of vision of sufficient length 
to make a stop for an obstacle or any other cause 
within the rate of speed now run by the fastest 
trains. | | 

It would seem, from а humane standpoint, that 
such an agency for preservation would be а great 
desideratum, not ouly by reason of the distance 
seen ahead by the engineer and the protection 
afforded thereby, but on aecount of the most 
effectual warning given to those approaching 


dangerous grade crossings at night, а continual 


and fruitful source of accident, for such a light 
affords & most positive notice of the train's ap- 
proach. General Superintendent Neilson,of the 
CincinLati, Hamilton & Dayton R. R., also 
contends that the use of so powerful an illu- 
minant entirely obviates trouble arising from 
mistaking train orders and rights by reason of 
the warning being given in so positive a man- 
ner as to preclude the possibility of their being 
misunderstood," and for that reason the apparatus 
manufactured by the above mentioned firm is 
being generally placed on locomotives of that 
system, freight as well as passenger. 

In analyzing the list of accidents on railroads, 
compiled monthly, the fact is very apparent that 
the use of just such an agency as is herein de- 
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scribed would have averted alarge per cent. of 
them, and on systems where it is used repeated 
instances have arisen where wrecks admittedly 
have been averted, but as corporations naturally 
are averse to have information of this char- 
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An ELECTRICO HEADLIGHT. 


acter paraded before the public, the strong en- 
dorsement, fairly obtained, cannot be utilized to 
further the claims of the apparatus. 

With the advent of the arc light to commercial 
use, attention was at once directed toward apply- 
ing it to the locomotive, and for a number of 
years much hard work and great sums of money 
have been expended in solving the problem, and 
devising a plant that could be placed on a strictly 
commercial basis. Probably no department of 
electrical science involving the given amount 
of machinery has presented so many difficulties 
of so varied a character. It is not desirable here to 
go into too great detail touching the develop- 
ments that have taken place ; suffice it to zay that 
the mere mention of the great variation of steam 
pressure, the exposed situation of the apparatus, 
the determination of speeds for both dynamo and 
engine that would be conducive to longevity in 
both, devising a lamp that would be absolutely 
trustworthy in the hands of the average engineer 
and be surely operative under the most adverse 
conditions, to feed at the predetermined time 
and duration under the violent vibration to 
which the front end is subjected while running 
sixty miles per hour, drawing a heavy load— 
these are some of the essentials, and they have 
been successfully met. 

The pioneers in this branch of study were 
George C. Pyle, of Indianapolis, and Howard L. 
Pyle, of Wilmington, Del. Experiments con- 
ducted by them at various times were contribu- 
tory to the stock of knowledge on the subject, 
and opened up a thorough understanding of the 
needs of the situation. To the former belongs 
the credit of embodying practically the im- 
provements and latest practice as shown. 


а= 


The apparatus as shown in Fig. 1, on Engine 26 
of the Wilmington and Northern Railroad, is 
placed between the head case and the stack. 
The lamp is placed in the location formerly used 
by the oil font, the reflector in the same relative 


(Fie. 2.) ы 
position. Steam is taken from the boiler end in 
the cab, where access to the valve and lubricator 
are within easy reach. Without leaving his seat, 
the engineer can obtain any size of, light he 
wishes by admitting the necessary amount of 
steam. | 

Fig. 2 gives in perspective on ап enlarged 
scale the coupled dynamo and engine, with the 
protection case of the dynamo thrown up and 
the coupling guard removed. 

The total space occupied is 28 inches long by 
15 inches wide and 17 inches high; the total 
weight is 650 Ibs., and the normal speed 425 revo- 
lutions per minute. 

Fig. 3 shows the lamp removed from its posi- 


tion by the reflector, revealing the ele ments in- 


corporated for operation. 14 ів во designed that 
the feed guide and carbon rod can be lowered to 
enable its being removed from the case. The 
mechanism is positive in its action, and by the 
predetermined adjustment, keeping the feed 
securely locked till the time for the same coming 
into play arrives, when it is released, a friction 
pull comes into action, and the descent of the rod 
and carbon are smoothly intercepted. Should 
the feed be a fraction too“ much, the arc is at 
once automatically re-established to the nor- 
mal point. The lift or feed is obtained by 
the use of а single solenoid in the main cur- 
rent. The hand nuts at the base allow the 
lamp being focussed within the reflector ; the set 
screw and lifting screw at the base serve to 
allow the apparatus being raised and lowered in а 
vertical plane for the same purpose. New carbons 
are readily insei ted by lifting the rod and carbon 
holder up within the scope of travel. when the 
latch is then dropped in engagement with the 


ratchet wheel. The new carbon is then entered 
in the guide, the latch released, the holder de- 
scends to and is secured to the carhon, when the 
lamp is ready for operation ; each carbon averages 
from eight to eightand one half hours in consump- 
tion. Theearlier experiments in lamps were con- 
finedto using two carbons in producing the arc, 
and with a great range of readings of current, 
varying from fifty to one hundred and twenty 
volts and from ten to twenty amperes; butafter a 
long series of experiments it was finally deter- 
mined that for practical usage this form was unde- 
sirable for the reason that differential ratios of 
consumption could not accurately be maintained, 
and as a consequence the fucus was so constantly 
disturbed as to throw the beam of light either up 
or down, thus impairing its efficiency. After a 
long series of experiments, a rating of current 
was determined by which the use of a copper rod 
could be substituted for the lower carbon, the 
deterioration being nil. The current used gives 
practically the same result in penetration and 
volume of light, while the temperature is con- 
siderably below that of the ordinary arc in com- 
mon practice, and safely inside the melting point 
of copper. When the latter becomes blunt by 
long usage, it can be taken out and retipped. 
One of the imperative requirements of the 
situation as made manifest was the need of a 
suitable guide to hold in alignment the descend- 
ing carbon. The arrangement shown meets this by 
providing two such guides insulated from a bar 
of iron, one of which embraces the lower elec- 


(Ета. 3.) 

trode of copper, the other allows the carbon to 
pass freely through it; when the current is off, 
the tapered points arethus held in fixed and 
operative relationship. It is absolutely impossi- 
ble to submit the lamp to action however violent 
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enough to destroy the arc in operation, and ex- 
emplifies what may be accomplished in a given 
direction by persistent effort and research, 

The dynamo, which is coupled direct to the en- 
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AN ELECTRIC HEADLIGHT. (Fic. 4.) 


gine by means of an improved flexible coupling, 
is of the bipolar type, designed and constructed 
on the most approved scientific principles, giving 
out the required current with the low rotative 
speed mentioned. The bearings are of the latest 
production graphite filled, requiring little or no 
oi]; the commutator is of tempered copper on 
which bear carbon brushes, giving excellent ser- 
vice with little attention, and with the holder 
comprising an arrangement easily understood 
and managed by the average engineer. All the 
exposed parts are protected, while a zirc cap on 
hinges gives accessibility to the brushes, and ef- 
fectually keeps out cinders and the elements to 
which it may be subjected. All the details are 
most carefully looked after in construction, and 
the satisfactory service rendered by the machine 
attests its efficiency. The end view of Fig. 3 
shows the end case thrown back for inspection. 
The flexible coupling between the dynamo and 
engine is secured to each hy being clamped to 
the end squared on each, and is especially clever 
in design. Tempered springs are interposed 
hoth sides of the driving wings for purposes of 
cushioning. In the event of sudden stoppage by 
water in the engine cylinders in starting, the 
heavy armature is thus gradually thrown on the 
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engine and parts, reducing the chances of break- 
age to а minimum. 

The engine is of the multiple cylinder type 
having four cylinders, each set at an angle of 
ninety degrees with each other, asshown in Figs. 


4, 5 and 6. Fig.4isasection through the lines 
2-2 of Fig. 5. Fig. 5 gives & side elevation 
showing all four pitmans in position, and Fig. 6 
an end elevation with the exhaust chamber re- 
moved, displaying the governor and valve. The 
pistons are of the trunk pattern, each by the pit- 
man having & direct bearing on the crank pin 
bushing. The exhaust chamber A by means of 
studs, clamps an annular plate B on the circular 
off-set C from the valve seat, by which two divis- 
ions are formed, one fur live steam D, the other 
for the exhaust D'; in the latter is placed the 
governor E of the disc pattern, erected directly 
on the shaft. The swinging yoke F under the 
control of the weights, extends through the open- 
ing of the plate, engaging the valve X, con- 
veying to it the throw, and by the action of the 
weight controlling the speed. The valve is cir- 
cular in form and balanced, admitting steam 
and receiving the exhaust at the same time. By 
this method of construction, elose regulation 
and extrene simplicity is obtained, allowing ac- 
cessibility for repairs. Having no dead centres, 


the engine is capable of being started from any 


point of the stroke, а condition strictly essential 
by reason of its location. The cylinders are all 
erected and contained in the crank casing, which 
contains an overflow of exhaust pressure, thereby 
reducing the loss of steam by radiation in the 
cylinders toa minimum. This chamber allows 
space in which the crank and pitmans play con- 
stantly in oil and water, thus affording ample 
lubrication to all the wearing surfaces. This 
arrangement in construction protects all the 
moving parts and frictional surfaces from dirt, 
cinders. etc., the same being entirely enclosed. 
Outside governors are also eliminated. 

Three large bearings are provided of crown 
bronze. The shaft is of forged steel, and all the 
appointments of the engine are first class in 
point of material and workmanship. An oil font 


colors, the lenses in the lanterns refracting the 
light, thus enhancing their power of illumina- 
tion. In clear weather the results are of course 
the best, but the cases are very few when storm 
or fog renders the limit of view to a dangerously 
short space, An engineer familiar with his road 
would undoubtedly be able to discern his land- 
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marks even in the darkest night for safe running, 
and it could hardly happen that the beam would 
not penetrate sufficiently far to stop the train for 
an obstacle, & misplaced switch or broken rail. 

Sitting in the cab back of one of these lighta 
is decidedly а novel sensation. Small objects are 
brought out most prominently at long distance, 
the color of foliage in summer is exquisitely lit 
up, and the eyes of animals that chance to be in 
the path of light are converted into resplendent 
globes of fire. Passing through а snow storm 
with the swiftly moving shaft is a sight of rare 


AN 


P is cast between the two upper cylinders, carry- 
ing a good supply of oil, so arranged as to feed 
directly on the wrist pin. Through means of the 
overflow ducts H, the surplus oil and water is 
carried over to the valve, affording an excess of 
lubrication other than that coming from the 
sight feed in thecab. The engine was patented 
by Geo. C. Pyle in 1891. 


Fig. 7 is a view of the track lit up by the light 
looking from the engineer's seat. In ordinary 
weather twenty to thirty-four telegraph poles 
can be counted. Twenty-eight to thirty poles 
are placed to the mile. Thus it is evident objects 
can be 8een within that distance, dependent upon 
the prominence and color. 

Semaphores, switch-lig hts, targets, ete., can be 
seen plainly, giving both the day and night 
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beauty; the flakes become miniature prisms re- 
flecting the rainbow’s gamut of colors, while the 
search beam lights up for the passing moment 
all objects within its path, producing weird 
effects. No more beautiful sight would one wish 
to see than tracing the coming of ап engine 
equipped with the apparatus through & snow 
storm or through fog; the illumination can be 
seen at a distance so great as to tax the credulity 
of the uninitiated should he not see for himself. 
There is but one word from engineers and fire- 
men using the light, and that is praise. Inthe 
language of one of them, '‘ They have daylight 
both ways now. 

In addition to other virtues, the cost of the 
headlight apparatus is comparatively little, quite 
inconsiderable compared with the advantages to 
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be gained from its nse, when & single collision 
averted would prevent a loss sufficient to entirely 
equip the road with these lights, which would 
render such accidents very improbable. 

Only one objection has been raised to the use 
of electricity, and that by pilots, but notwith- 
standing this, the powerful search-light is one of 
the surest safeguards of men-of-war and other 
vessels, and is now considered part of a first class 
equipment. It is in а measure true of the me- 
chanical as well as the physical world that ‘‘nature 
deals in compensations,” and so it is with the use 
of the headlight; running against it may possibly 
make the distinguishing of signals more difficult, 
but this is mitigated by having the system stand- 
ard and lights of a given irtensity oppose each 
other. Even the large oil lamp kept in good 
condition is amenable tothe same argument. 
Experiments on the Cincinnati, Hamilton and 
Dayton Railroad on forty miles of double track, 
with these lights in actual use, reveal no actual 
difficulty frora this source, and this section in- 
cludes the suburban districtof Cincinnati, where 
signals of all classes are extremely plentiful. 

The whole equipment thus set forth is admira- 
bly adapted in its appointments for the purpose 
for which it was designed, and the satisfactory 
service obtained in use ів its best recommenda- 
tion. 

Lights are new regularly in operation on the 
Vandalia lines, the Cincinnati, Hamilton and 
Dayton, Indianapolis, Decatur and Western, 
Michigan Central, Cincinnati Southern, Colum- 
bus, Hocking Valley and Toledo, Louisville, New 
Albany and Chicago, Rock Island, Wilmington 
and Northern, Chesapeake and Ohio, Chicago 
and Eastern Illinois, and on several others. A 
number of these systems have a large installa- 
tion in nightly service. 


Electric Light for Brussels. 


The contract for lighting the city of Brussels 
throughout by electricity has at last been signed 
by the Silvertown Indiarubber Company. The 
following are some of the specifications and 
clauses in the contract : 

All the cables are to be insulated with india- 
rubber. The first station is to have six units of 
500 н. P., but each machine is to be able to fur- 
nish, if so required, 625 н. P. The battery of 
accumulators which will be employed isto have 
а capacity for supplying 1,250 lamps of 16 can- 
dles each. 

The station is to be built where the old church 
(to be pulled down in February). Sainte-Cathe- 
rine, now stands, close to the boulevard Anspach. 

The boilers are multitubular, with 226 square 
metres surface each, and are to be of the Sulzer 
compounfi condensing type, as constructed by 
Carels of Gand. 

The distribution system to be adopted is the 
three-wire system. The station is to be com- 
pleted and ready for wo1kiig by October next. 
The current will be sold by the Indiarubber 
Company for two y. ars, after which the city will 
take the plant over from them. 


The electric meter patented by Oscar Fröh- 
lich, and assigned to Messrs. Siemens & Halske, 
consists of a soft iron bar capable of oscillating 
оп a central axis, two coils through which the 
current to be measured, or & certain fraction of 
it, is made to flow, one wound transversely and 
the other parallel to the iron bar; means con- 
sisting of а polarized relay, intermediate mech- 
anism and circuit connections for alternately 
reversing the direction of the current through 
the coil wound parallel to the iron bar. The 
effect of the oscillation is somewhat that of a hair- 
spring of a watch. or th» escapement of a pendu- 
lum, and the oscillations are indicated by a set of 
gears and escapement in the usual way. — London 
Electrical Engineer. 
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The Telephotos. 


A New Electric Signalling Device. 


The members of the Buffalo Electrical Society 
and their friends were recently entertained by 
Mr. C. V. Boughton, the inventor of the *'' tele- 
photos,” at his laboratory. That more than 
ordinary interest was centered in this invitation 
was evinced by the large number who assembled 
to witness the practical working of the apparatus, 
which was operated and fully explained by Mr. 
Boughton. | 

The “ telephotos” is designed for the purpose 
of communicating between ships at sea, armies 
in the field, and for other similar purposes now 
usually accomplished by means of rockets, flags 
and other visual devices. Among the advantages 
claimed for Mr. Boughton’s invention is the 
facility with which euch communications can be 
effected, the compactness of the apparatus, which 
permits of easy transportation, and the unlimited 
scope of the communications. The Morse tele- 
graphic code of dots and dashes is employed for 
signals, and they are produced by means of in- 
candescent lamps operated by dynamo currents 
and controlled by a keyboard on which the char- 
acters are designated or marked by Roman let- 
ters, thus enabling anyone, whether familiar 
with the Morse code or not, to transmit dis- 
patches, which must, of course, be received and 
translated by an attendant expert in reading 
those characters. 

The lamps employed to produce the dots and 


dashes are arranged ina vertical or horizontal 
line and are of the ordinary 82 c. P. make. The 
lampe are placed in individual pockets with suit- 
ably arranged reflectors for projecting the rays 
of light. There are 106 of these lamps, two of 
which are glowed to produce а dot, twenty to 
produce а dash and twenty intervening lamps 
left unillumined to effect the space between the 
dots and dashes. Sixty lamps are glowed fora 
long dash representing the cipher or naught, 
and two red lamps denote a period. The case is 
made of aluminium to secure lightness, and is 
contained within an area of two and one half feet 
square with a depth of six inches. The key- 
board, comprising thirty-seven letters, numerals, 
etc., occupies one foot and six inches; the re- 
maining portion is taken up by the electrical 
connections, of which there are necessarily a 
great number. The manner in which the multi- 
fold connections necessary to energize the re- 
quired number of lamps to produce any required 
letter when the key is depressed are made is 
best understood by imagining a flat commutator, 
having а segment for each lamp, aga nst which 
is pressed а metallic bar covering all of the seg- 
ments, on the face of which are gaps over the 
segments connected with the l&mps not to be 
energized in producing the letter represented by 
the key depressed. The keys &re marked by 
letters and figures on rollers running across the 
keyboard which аге simultaneously revolved by 
a thumbscrew and ratchet at the side of the 
machine. ° As each side of the rollers has a 
sequence of letters, etc., starting from a different 
letter of the alphabet, secret signalling is effected 
by a transposition of the alphabet and the code. 
When the rollers are in their normal position 
the letters correspond with the Morse characters 


produced, but when the rollers are turned, de- 
pressing the key designated by the letter A may 
cause the Morse B to be shown by the lights, 
or any other predetermined Morse character. 
Attached to the keyboard is a very ingenious 
and simple device, the invention of Mr. Bough- 
ton, which locks all the keys except the one de- 
pressed and prevents more than one key being 
depressed at a time. Mr. Boughton has alsc 
applied this device to typewriting machines, 
where it will fill a long felt want. 

The key and the lamp boards are connected by 
a cable containing the requisite number of con- 
ductors, and may be of any length desired. The 
weight of the keyboard is about 75 pounds and 
that of the lamp frame 120 pounds. It is stated 
that the weight of a wagon containing all the ap- 
paratus necessary for field operation, including 
boiler, engine and generator, will not exceed 
1,500 Ibs. 

Mr. Boughton has demonstrated that his sig- 
nals can be read at a distance of three miles by 
daylight and ten miles at night. He feels con- 
fident that these distances can be inereased. The 
apparatus can be worked at a speed of fifteen 
words per minute. and has the advantage of 
greater scope and precision than any other method 
of signalling in vogue. 

Mr. Boughton has just completed & keyboard 
which contains ап automatic devicefor recording 
the messages as they are transmitted. This is 
accomplished by an ingeniously arranged type- 
wheel mechanically controlled by the key bars 
which. when depressed, bring the corresponding 
letter on the type-wheel in position to be em- 
bossed on & moving paper tape, by the pressure 
of the armature of an electro-magnet energized 
when its circuit is completed by the key being 
fully depressed. The record produced is authen- 
tic. because it can only be made by operating the 
lamps. 

Mr. Boughton sails in а few days for England, 
where he will exhibit his system to the British 
Navy. He will also have it in operation in Wash- 
ington during the International Naval Review to 
be held there in April. 


The American Institute of Electrical Engi- 
neers are preparing for the Chicago Congress. 
They want a unit of ‘‘magneto-motive force,” 
and one of ‘‘ magnetic intensity," which appears 
to be induction. Magnetic reluctance” is, 
fortunately, preferred to“ magnetic resistance“; 
it is а pity they adhere to '' magneto-motive 
force" for a quantity which is not a force but a 
potential. They also speak of the '' meter can- 
dle" and “ foot candle," when they mean candle 
per square foot or square meter. Current 
strength appears for current.“ Attention is 
called to these points, which would in ordinary 
circumstances be trivial, because in connection 
with an International Congress scientific accuracy 
is of the first importance. With most of the 
recommendations electrical engineers in this 
country will cordially agree. Voltage“ is 
really a barbarous word, which is quite unique 
in its termination, and is therefore unsystematic. 
* Diphase" and triphase are eommon, but 
inaccurate. Why not double-current and triple- 
current? The exact meaning of the word 
'* phase" is seldom understood. In America 
electricians talk of alternators being ''out of 
phase,” and so on. The word comes from 
astronomy. If a planet had two or three satellites 
we should not say they were diphased or triph- 
ased; we should say there were double or 
triple satellites, or two or three of them. It is 
thus simpler to talk of double andtriple currents. 
We shall probably return to the subject of elec- 
trical nomenclature before the summer comes 
upon us, as we fear by the autumn most of our 
readers will be very tired of it. Industries. 
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To their eternal discredit be it said that, with 
the single exception of ErEcTRicITY, the Flec- 
trical Journals of this country have not done 
their duty. If they had, the smokestacks of 
many a factory, now closed, would have visibly 
spoken of activity and business. Hundreds of 
men, now idle, would have been earning a living 
for their families. The dark cloud of impending 
ruin would not now be hanging over the electrical 
trade. 

The guilt of these cowardly journals is black 
as hell. Zhe Trust could not have maintained 
ifs inaolent and outrageous policy in the face 
of the united attack of all the electrical journals. 
They have so'd themselves too cheap. A few 
hundred dollars more or less is no equivalent for 
reputation and self-respect. 

Whatever be the merits or the shortcomings of 
Evectricity, the fact remains, and cannot be 
blotted out, that the other electrical journals 
HAVE NOT DONE THEIR DUTY. The chief culprit, 
the Coward of cowards, is the Electrical World. 
But the conduct of all of them, since the avowed 
intention of the Trust to drive everybody else 
out of business became a matter of ccmmon no- 
toriety, has been an exhibition of bad faith and 
selfishness unparalleled in trade journalism. 


*€ Eleetricity,? under its present ownership, 
has never solicited the advertising patronage 
of the General Electric Company. 


The The programme arranged for 
St. Louis the Sixteenth Convention of 
Convention. the National Electric Light 


Association, at St. Louis, is an admirable one. 
It proves the good fortune of the Association in 
the selection of its chief executive officers, Mr. 
James I. Ayer and Mr. George F. Porter. From 
8 scientific or technical standpoint, the meeting 
is sure to be a grand success, unsurpassed in the 
history of the Association. 

But from the inception of the Electrical Indus- 
try, it has been impossible to set apart or ignore 
the business side of the Industry. By far the 
larger number who have attended previous Con- 
ventions have been business men ; and it has 
been universally recognized that the scientific 
men in the trade cannot well dispense with the 
business men, or vice versa, Hand in hand, 
and working generally in harmony, the two ele- 
ments have built up an enormous industry, one 
in which а vast majority of the city and town res- 
idents in this country are interested, directly or 
indirectly. 

The chief factor in therapid growth апа devel- 
opment in the business has been active competi- 
tion—the persistent struggle to produce sume- 
thing better. 

If theultimate has now been reached in elec- 
trical development, then monopoly may be 
endurable ; if it has not been reached, the situa- 
tion demands continued strife, continued compe- 
tition. Technical men have as vital an interest in 
this subject as the purely business men. 

Monopoly means stagnation, a cessation of the 
development of more efficient methods. Open 
competition means а yet more rapid improve- 
ment. 

We desire to impress upon all who gather at 
St. Louis the momentous importance of the 
independent business interests in the trade, the 
necessity for their preservation. 

Will this Convention mark a turning point, & 
distinct change for the better inthe present criti- 
cal condition of the electric lighting business, or 
will it be remembered as marking the end of the 
independent element, the end of decent business 
methods in the trade? 

Will it stand in history asa gravestone, bear- 
ing the iuscription, “ Here was buried forever 
open competition in the electrical lighting trade 
of America?” A demonstration of the proper 
kind at St. Louis would go far towards furnish- 
ing an immediate answer. 

The independent manufacturing and sell- 
ing interests are not alone in danger of extinc- 
tion. Central Station men have already felt 
the weight of the iron hand of the Trust. 

It is unnecessary to dwell on the present 
aspects of the situation. They are too well 
known. 

But it is imperative that consideration be 
given to the topic of possible relief. How can 
the trade free itself from the proposed mo- 
nopoly? 

Almost the first distinct policy announced by 


Mr. Coffin as President of the Trust was the 
consolidation of local electric lighting interests. 
These consolidations have been brought about in 
many cities. And it is pertinent to ask, Who has 
been benefited? What are the prospects for 
the consolidated companies? In no instance, 
save perhaps in Buffalo, has such a deal proved 
satisfactory. In nearly every town which has 
been bottled up, municipal plants are threat- 
ened, or new companies have been organized. 
Competition in this line cannot be killed. 'The 
price of city lighting cannot be raised without 
creating a new danger— a municipal plant. 

We hold that the Central Station men have 
just as much at stake in this matter as the sup- 
ply men. The prime requisite for a successful 
Central Station is an open market. With monop- 
oly once firmly established, it is not difficult to 
foresee where the profits would go. Central 
Station men should not be compelled to pay any 
interest whatever on thirty-five millions of 
water. 

There will never be & more appropriate time 
for discussion of these matters than at St. Louis. 
The battle wil be fought апа won before an- 
other year has rolled around. The next Con- 
vention may hold an autopsy over the corpse of 
the iudependent interest, or it may hold a cele- 
bration over the death of monopoly. 

In our last issue we outlined several methods 
for securing relief. They are all worthy of con- 


sideratior. 
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The Association At the time of the Niagara 
and the Convention & majority of the 
Supply Меп. National Electric Light Asso- 
ciation were of the opinion that the supply men 
and manufacturers should be excluded from 
voting privileges in the conduct of the Associa- 
tion. Atthat time it was perhaps best to take 
this action, though men of sound judgment then 
expressed the opinion that, with this plan in 
practice, the Association would sooner or later 
come under the control of the one company 
which controlled the greatest number of Central 
Stations. 

It is not our purpose to question the wisdom 
of the Association in adopting this rule. 
Whether wise or unwise, it was done. 

But it is now in order to consider the changed 
condition of affairs. 
virtual control at the present time of an over- 
whelming majority of the Central Stations. 

The Centra] Station men, who are the voters 
in the Association, should ask themselves the 
question, Cannot the supply men and manu- 
facturers do us good in the present crisis? 
Have not our interests come to be identical ? 
Do we not need each other ? 

We fail to see how there can be two opinions 
on these points. 

Central Station men are threatened, nay, are 
actually experiencing, extortionate charges for 
supplies of various kinds at the hands of the 
Trust. Do they wish to see the grip of the Trust 
strengthened, or are they willing to assist in 
forcing it to relax ? | 

Gentlemen, these are questions of vitalimport. 
Can you stand further increase in the cost of 


The one company is in 
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your supplies? Can you in turn get higher 
prices for your light, or is your business so prof- 
itable that you can still make money? Does not 
the craze for municipal plants, from Maine to 


Texas and from Washington to Florida, answer 
emphatically, You cannot charge more for light? 


Is not the very safeguard of your success in 
business an open market in which to buy your 
supplies and additional machinery ? 

Cannot tha Association take action which will 
aid in preserving this open market? And, 

Cannot the independent manufacturers and 
supply men, if you give them a voice and vote 
in your deliberations, give you inestimable aid 


in preserving for you this open market. 
t X cd 


Execraiciry’s Headquarters for the Conven- 
tion is the Ladies' Parlor, first floor, where all 


our friends will be welcome. 
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Dividend It has been unfortunate per- 
Paying haps for the central station in- 
Stations. dustry that in its early days 


the cost of incandescent lighting was consider- 
ably misrepresented, and the inference was 
natural that this method of illumination was at 
its commencement able to compete with gas 
lighting upon an equal basis. 

That such was not the case is evidenced by the 
number of stations which have since been estab- 
lished that from a commercial standpoint haye 
met with comparative failure. The price for in- 
candescent lamps of sixteen candle power has 
generally been fixed at one cent per hour each, 
and it has been a matter of considerable moment 
to central station men to operate their plants 
profitably on this basis. 

Every succeeding year has seen more econom- 
ical methods evolved, and further refinements 
added in the line of central station lighting; so 
that to-day everything which tends to diminish 
the operating expenses of a station is the object 
of careful study by electrical engineers, 

Higher steam pressures than formerly were 
used, compound and triple expansion engines, 
units of large size. automatic apparatus and 
every expedient which practice has shown to 
conduce to economy of operation are now being 
adopted by progressive stations. 

The Brooklyn Edison Illuminating Company, 
whose latest plant is described and illustrated in 
this issue, is a notable example of the engineer- 
ing skill which central station lighting should 
receive, and the results achieved in this case 
prove the possibility of competing with gas 
lighting at equal rates. Experience has shown 
this to be impossible unless every feature of 
economy is included, but the case just cited 
proves that this business may be put upon a 
sound financial basis if the best engineering 


practice is followed. 
* * 


Тик ELECTRIC TRUST COULD NOT SURVIVE AN IM- 
PARTIAL AND FAITHFUL INVESTIGATION BY A CON- 
GRESSI2NAL COMMITTEE, WHAT CAN YOU рото 
BRING THIS INVESTIGATION ABOUT? 

ж ж ж 


Iw the defeat for re-election last Tuesday of 
Mr. Thomas Mud Hammett, the Trust loses its 
mostinfluential agent in the Philadelphia City 
Council. 


Common Sense The annals of history furnish 

Sacrificed for almost innumerable instances 
Dramatic Effect. where men have achieved im- 
perishable fame through giving utterance, at a 
critical moment, or ata time of great popalar 
excitement, to terse or striking expressions, 
which have since been incorporated into the tra- 
ditions of nations, and are constantly appearing 
in varying form throughout the entire range of 
literature. Not afew even great men are bet- 
ter remembered by the exclamations which thus 
came from their lips on the spur of the moment 
than by all the real accomplishments of an ac- 
tive life. These famous sayings supply in fact 
the light by which we see, as if present in the 
flesh, many dead men. 

Our first proposition is that these famous say- 
ings, however effective they may have been at 
the time of their expression, are found, upon 
cold and unsympathetic analysis, to be either 
false, misleading, vague, or inaccurate, or all four. 

Addison, it will be remembered, came into 
fame and a Government office by comparing that 
old sinner, the great Marlborough, to an angel, 
who, 

" . . pleased the Almighty’s orders to perform, 
Rides upon the whirlwind, and directs the storm.” 

But poets have ever been exempt from a criti- 
cism of this nature. Common sense may be 
freely sacrificed for the sake of poetry. In fact, 
the rule has been, we think, the less common 
sense, the greater the poet. 

Examples in support of our argument could be 
produced without end. But we will limit them 
to a few famous sayings, which are found in most 
of the School Readers, and consequently are 
familiar to all. 

Daniel Webster cheered the watchers at his 
bedside when he cried triumphantly, ‘‘I still 
live!” but in the next second he was dead. 

Richard III. shouted, “Му kingdom for a 
horse!" when Bosworth field was wholly lost. 
Therefore he had no kingdom to offer. 


Patrick Henry electrified the Virginia Legis- 
lature and immortalized himself by exclaiming, 
„Give me liberty or give me death !" Yet he 
continued for many years to take his chances of 
securing liberty rather than seek certain death. 

Nero; the infamous, cried out, ‘‘When I am 
dead let the world return to chaos!" But he 
overestimated his importance. The world is 
farther from chaos to-day than when 
tortured his subjects with impunity. 


Nero 


Those who have followed us will admit, we be- 
lieve, that our initial proposition was well 
founded. But would these Famous Sayings 
have been better unsaid ? Certainly not. We 
are a poetic people, and like to be startled. 
But plain business men should avoid creat- 
ing these Famous Sayings. Although they have 
in some cases preserved the anthors from ob- 
livion, they have frequently left an unfavorable 
impression of а man whose many estimable 
qualities were forgotten—vide Jim Fisk, who 
explained his lack of assistance to his associates 
on Black Friday by stating that it was ‘‘ Every 
man drag out his own corpse.” William H. 


Vanderbilt also will be longer remembered for 


having said The public be damned" than for 
his numerous good works. 

We have now cracked the shell and arrive at 
ihe kernel of our remarks: When Mr. Charles 
A. Coffin said, ‘‘ We are going to do thie busi- 
ness; you may as well fold your tents and get 
out,” he was talking through his hat. 

This famous saying is all four—untrue, mis- 
leading, vague and inaccurate. Untrue, because 
they (the Trust) are not going to do this busi- 
ness; misleading, ав it is calculated to give the 
ignorant & false impression ; vague, because it 
does not specify where the Independents may get 
to; inaccurate, for the reason that the Independ- 
ents do not live in tents. А great many of them 
are right here in the heart of the metropolis. 
ELEcTRICITY’s main office is less than a mile. from 
44 Broad Street. In Philadelphia the Heisler 
Company hold forth in the marble palace of the 
Drexels. In Boston the Beacon Company own 
a strong building of brick, and will be pouring 
hot shot into the camp of the Trust before many 
weeks have passed; the Mather Company are in 
the centre of the town, and Exxctricriy’s flag 
floats from the very citadel of monopoly, 620 At- 
lantic Avenue. The Westinghouse Company has 
а solid fort at Pittsburg, and Chicago has the 
Standard, Western Electric, Siemens & Halske, 
and many other companies, and will call out the 
militia to protect them if necessary. Hundreds 
of cities and towns have their companies, all 
secure in habitations of brick and stone. Not 
one of them lives in а tent. How can they, 
therefore, ‘‘ fold their tents and get out?" Bosh! 

We submit, in closing, that this particular 
famous saying would have been better unsaid; 
that Mr. Coffin would have been more highly 
respected if he had never said it; that his de- 
scendants will blush when they read it; that 
Elihu Thomson and every other honorable man 
in the service of the General Electric Company 
is ashamed of it for Mr. Coffin’s sake ; that when 
Mr. Coffin finally retires to Lynn, he will wish 
that he had not said it; and further, that he will 
yet wish that his company had stuck to their 
own legitimate busiaess, and had not incited the 
infamy which is now theirs, 

x ж ж 

„LIFE is not so short but that there is always 
time for courtesy," апа the representatives of the 
General Electric Company will be cordially wel- 
comed at the headquarters of ELECTRICITY during 


the Convention. 
ж “ ж 


THE most striking episode in the National Re- 
publiean Convention of 1884 was when Mr. 
Daniel Webster Flannagan, of Flannagan's Mills, 
Texas, his trousers in his boot tops, jumped up 
on & chair, extended his massive right arm like 
the branch of a mighty oak, and shouted ‘‘ What 
in hell are we here for ?" 

What Flannagan will arise at St. Louis and 
ask this question for the independent supply men 


and manufacturers ? 
R ж ж 


WE arve itas our honest opinion that if the 
Electrical World &nd the Electrical Engineer 
had done their full duty in discussing the con- 
spiracy to ruin all the émaller manufacturers and 
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supply men, the Electric Trust would have been 
driven to the wall long ago. ` 
е 
WE FEAR that too many of our friends who 
write us letters of encouragement апа com- 
mendation, hold that virtue should be its own 
reward. We contend that virtue, in order to be 
of any substantial benefit to the world, must 
have something substantial to live on. 
«аз 
A Few direct statements (under oath) from Mr. 
Charles A. Coffin and Mr. Frederick L. Ames, 
before a Congressional Committee, would be a 
valuable contribution to the stock of public 
knowledge. 


THE ELECTRIC TRUST COULD NOT SURVIVE AN IM- 
PARTIAL AND FAITHFUL INVESTIGATION BY A CON- 
GRESSIONAL COMMITTEE, WHAT CAN YOU po TO 
BRING THIS INVESTIGATION ABOUT ? 


Фо е 2 


Нож мачу securities of electric roads іп the 
South and Southwest which have gone into re- 
ceivers’ һап 1з were transformed, by removal to 
the far East, into first-class collateral? 

t ж ж 

WEN Messrs. Barstow, of the Brooklyn sta- 
tion, Edgar of Boston, and Smith of New 
York, return from their European trip, it may 
be found that they have learned something of 
interest to other Central Station men. 

ж х «= | 

No man should buy one dollar’s worth of sup- 
plies of the Trust which can be purchased else- 
where. Independent concerns should be aided 
in every practical way, and there is no more 
practical way than this. 


Trust Methods. 


Syracuse is Bottled Up.“ 


Everybody is. Satis fie d. 

In our issue for December 28 we devoted some 
two columns to the very interesting situation in 
Syracuse. 

Weare now advised that, as far as the Onondaga 
Company and the Syracuse Electric Light Com- 
pany are concerned, matters have been ar- 
ranged " in а highly satisfactory manner. 

If our information is correct, and we have no 
reason to doubt it, a use has been found fora 
portion of the $750,000 of bonds of the Syracuse 
Electric Light Company. $200,000 or $300,000 of 
which Execrriciry suggested might be used 
among the proper people” in securing. a 
franchise for the company. Mayor Amos did 
not approve of granting а franchise ір а hurry ; 
meantime the bonds were unralable. 

It seems that the franchise granted to the 
Onondaga Company was not without riders.“ 
It did not give the company all they wanted by 
any means. There was likely to be a good deal 
of friction. 

Our advices state that the Onondaga Company 
realized this fact, and when offered $200,000 of 
the bonds (4 per cent.)of their other company 
for their franchise and capital stock, accepted 
promptly. Tbe capital stock was $250,000, one- 
third of which ($88,833) was claimed to have been 
paid in, but probably notin cash. Thirty thou- 
sand dollars would be & fair estimate of the 
actual cash required in securing the franchise. 

The $750,000 of bonds now have some value, 
and Mr. Kirk and his associates could probably 


unload at a fair profit. It is easy to see where 
the profits of Mr. Garfield, R. T. McDonald and 
their associates come in. Uncle Ellery's fine 
hand was not ‘‘ bundled up in an old New Eng- 
land mitten,” aud the records do not show that 
Mr. McDonald was canght napping. 

The probable evolution of the remainder of 
these bonds into gilt-edged securities, held by 
the New England investing publie, or perhaps 
the clergy of Central New York, would make a 
good story, and we trust that the Standard, 
Courier and Herald, of Syracuse, will work it 
up. We suggest an interview with Mr. Garfield 
or Mr. MvDonald on the subject. The chief 
characteristic of both these gentlemen is frank- 
ness and freedom from guile, and they could no 
doubt give the information. 

We suppose the true state of affairs has not 
escaped the notice of Mayor Amos, the tax- 
payers and the daily press of Syracuse. 

There will be no competition between these two 
companies, and we leave it to our readers to judge 
whether the Hon. W. B. Kirk and his associates 
have been outclassed or not. 

We again venture а prediction—i. e., that the 
subject of a municipal plant will receive careful 
study іп Syrasuse before the time has arrived 
for makiog another contract for city lighting. 
Mayor Pingree of Detroit is in position to favor 
Mayor Amos with a good deal of information as 
to the m»thols of the coubination which now 
controls all the electric lighting and a large 
block of the surface roads of the latter's city. 

Syracuse is an A1 city to be squeezed. 


The United Electric Securities Company. 


What Is There Behind Its Issues of Bonds and Stocks? 


The following question and answer recently 


appeared in one of the daily papers of Boston: 

The United Electric Securities Company offe ed by ad- 
vertisem+nt for subscilption $750, 7 per cent. pie- 
ferred stock. 

To what amount has the offering for subscription been 
increased since, and has it all been sub scilbed f "н? 

uery—How сал that company afford tu p iy 7 ner cent. 
f rthe mo ey. à id isthe e anvthi iz behiad the stock but 
the capital ої the company. If „ea, what ? 
MaNY INTERESTED. 

Boston, Feb. 16, 1898. 

The United Electric Securities Company has a capital of 
€2,000 000. Of this 31.000.000 18 a 7 per cent. accumulative 
preferred stock, all of which was offered for subscription, 
was underwritten, and has all bean Laken. The common 
stock is all сї it held by the Gene al Electric Company. 
The company does practically a banking business fer the 
Gene-al Electric Company, and is earning large dividends 
on thestock. In fact it is hinted that the common 13 earn- 
ing upwards of 20 per cent. per annum. The company 
buys the bonds which the General Electric Company gets 
in trade from electiic light. railway or power companies 
which they have equipped, provided they a e sufficiently 
good. The-e bonds are examined with great care. and if 
they come up to requirements are take: by the Electric 
Sc curi!ies Company at 80, the company issuing their own 
debentures against them. As these bonds a'e afterwards 
воа at 92, 93. 94 or 95, the debe itures 18:ued against them 
are taken up. the company netting the profit between the 
orizinal purchase and the 8«liing price. Some bonds we e 
ята the other day at as ht, ha figure as 101. which had 
been originally taken at 80. Between 93 and 95. however, 
18 considered а fair price to obtain for this class of b nds. 
By this management the General Elec ric Company, 
which of course receives through its holdings of the com- 
mon stock of the Electiic *ecuiities all pr fits over the 
7 rer cent. on tbe pr: ferred, вауеза good deal of money. 
Each s2ries of debenture bonds ha; fixed colla' e: al behind 
it and it is not allowel to change the collatera'. The 
bonds. however. can all be drawn at 105. There аге eight 
series of these debentures listed at the Boston Stock Ex- 
change—the first two due іл 1920, the next three in 1921, 
the last three in 1922. Of the first series the amount is 
only $118,900; second, $101,000 : third, 268.000; fourth. $287,- 
000; fifth. $710,000; sixth, $795 000: seventh, $1.000.000, and 
eighth. $78,000. The Electric Corporation, the new com- 
pany just formed, will take more venture3 than this com- 
pany. It will take greater risks, and at the same time 
po:sibly chances for greater profits. By arrangement 
with companies like these, the receipts of the General 
Electric Company are reduced from a credit down to nearly 
& cash basis. R1ALTO. 


The proof of this answer was no doubt sub- 
mitted to the Press Agent at 620 Atlantic Avenue 
for his O. K. before publishing. It containssome 


truths, and we believe no untruths. It has been 
known for some time that the pace of the United 
Securities Company was not rapid enough for 
Mr. Coffin. He demands immediate ‘‘ action” 
on his money, and would like to abolish “ splits" 
as an unnecessiry delay. 

The only fault we have to find with “Rialto ” is 
that he is all too brief. He does not crack the 
shell and give us the milk of the cocoanut. 

If the financial editors of the Boston daily 
press wish to perform a real service to theinvest- 
ing public of New England and New York, and 
to the bamboozled clergy of Central New York, 
they will devote more investigation to this mat- 
ter. It will take time. and very shrewd work ; it 
isa closely guarded secret. But we believe our 
New York newspaper men would get to the bot- 
tom of it in a week. Is it possible that the Bos- 
tonians are too slow, or are they rank cowards? 

‘One interesting line of investigation would be 
to find out what collateral is behind each of these 
issues of debenture bonds? The various lists 
must be attainable. When these lists are before 
you, then engage three or five electrical experts 
to visit the various plants against which the col- 
laterals were issued, and appraise their value. 
Tell us why it was that these local securities could 
not be floated in their respective towns; why the 
glamour of mystery surrounds them ; if, for 
instance, there are any Little Rock or Syracuse 
bonds among them. 

A complete and impartial narrative would fill 
many columns of the Boston Advertiser, and 
would be worth а hundred dollars a column to 
any enterprising daily. 


Legai Notes. 

The decision of Chancellor Carroll in the case 
of the Thomson-Houston Company of Chicago 
against the Little Rock, Ark., Electric Street 
Railway Company and the First National Bank 
of Little Rock, for the appointment of a re- 
ceiver, denies the application. The attorneys 
for the plaintiff after hearing the decision dis- 
missed their bill, with all interventions. The 
court further ordered that the National Bank of 
Commerce of St. Louis be enjoined from 
negotiating income bonds transferred to it by 
the City Electric Street Railway. 

Attachment papers were issued against the 
Street Car Company by Attorney George B. 
Rose, for the Thomson- Houston Company, after 
the delivery of Chancellor Carroll's decision. 
The amount of the first one was $186,631.46, of 
the second 36, 365.43. The complaint alleges 
that the money due is for promissory notes and 
open account. There are twenty-three notes. 
The writs were placed in the hands of the 
Sheriff and served. 


In the consolidated cases of William Harriman 
et al. against the People’s Street Railway, Elec- 
tric Light and Power Company, at St. Joseph, 
Mo., Judge Ramey recorded the decree ordering 
a sale of the lines. The court has found the bills 
of complaint of the Central Trust Company of 
New York are true, and ordered the property to 
be sold as an entirety and without appraisement, 
under the supervision of the special master al- 
ready appointed, on a day to be named by him. 
The sale is to be advertised for six weeks in the 
St. Joseph and New York papers, and the master 
is instructed to accept no bid for less than $100,- 
000, and to require a deposit of $50,000 in ad- 
vance. The proceeds of the sale are to be ap- 
plied to the costs of the suit, to the payment 
of cluims prior in equity to the lien of outstand- 


ing bonds and coupons secured by mortgage, 
and then to the principal and interest of the 
bonds and coupons. 


Note. 


If Mr. F. T. Hardwick will kindly send us his 
address we will communicate with him. 


Мак. І, 1893 
A Model Lighting Station. 


Where Current is Supplied at a Profit. 


The Brooklyn Edison Illuminating Company's New Plant 
on Gwinnett Street. 

The Edison Illuminating Company, of Brook- 
lyn, although in operation orly a little less than 
four years has found the demand for incandes- 
cent lighting in that city so large that to-day itis 
operating three stations whose underground sys- 
tem of mains from which the service wires are 
taken covers a distance of fiftv-three miles. Of 
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system of piping and run at from 160 to 185 lbs. 
pressure according to the load on the station. 
They were built and installed by the Conbrock 
Iron Works, and are placed so as to occupy only 
one half of the present boiler room space. 
The steam and exhaust piping. condenser, feed 


water heater, etc., are situated in the basement 


of the building,and their general arrangement is 
shown in Figs. 2 апа 8. The steam mains are 
12 inches in diameter and are disposed so that 
either engine may be supplied by either main. 
The two pipes shown in Fig. 1 lead to the mains 
below, which run along the length of the build- 


А Mopet Ілонтіхо STATION. (Fie. 1.) 


this, forty-five miles are operated by the first and 
second district stations and eight miles by the 

third district station on Gwinnett street. The 

latter plant,which has been built during the past 

year, embodies the most recent engineering prac- 

tice in central station work, and the arrangement 

of the machinery is such as to make this the 

most compact plant for its capacity that can be 

designed, and to reduce the attendance to a 

minimum. 

The present building is 175 feet front and 75 
feet deep and is divided into two main rooms. 
The boiler room in the front of the building is 
52 feet 8 inches by 70 feet in area, and contains 
two Climax boilers, one of which is shown in Fig. 
1. These are of the vertical type and contain 860 
tubes 9 feet 2 inches in length and 24 inches di- 
ameter. The boilers are rated at 250 н. P. each, 
and are connected to the engines by a duplicate 


ing and rise directly beneath the engines. The 
boilers are fed by two Smith-Vaile 10” x 7” x 12” 
duplex feed pumps and are equipped with the 
Locke automatic damper regulator. The coal 
and ashes will be handled by a conveyor which is 
being put in pluce at present. The coal] storage 
vaults are situated in front of the building just 
under the entrance, and have а capacity of about 
800 tons. From these the conveyor delivers the 
coal to two 12 ton hoppers situated one over each 
boiler. By closing the coal chutes, the same con- 
veyor is able to carry the ashes which are carried 
to a bin and delivered through a chute in front 
of the building. The conveyor was built by C. 
W. Hunt of New York. 

А 600 horse power Conover jet condenser is 
used, and is supplied by four driven wells with 
condensing water. "These wells are capable of 
supplying 1,500 gallons of water per minute. 
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The stack, which is of steel,was manufactured by 
the Connery Boiler Works of Philadelphia. It 
is 7 feet 6 inches in diameter, and extends 115 
feet above the grate level, and is self-supporting, 
there being no guy wires or other support than 
its connection with the foundation aud station 
wall. 

The main exhaust pipe is 16 inchesin diameter, 
and its general arrangement and connections will 
be seen in Fig. 4. The condenser and Goubert 
feed water heater, shown in solid lines, are in- 
stalled at present, and the dotted lines re piesent 
the provision that has been made for future ex- 
tensions of the machinery. The James W. 
Birkett Manufacturing Ccmpany, of B1ooklyn, 
were contractors for the entire steam fittivg work 
of the station, and the valves were supplied by 
the Chapman Valve Company. 


THE DYNAMO AND ENGINE ROOM. 


The dynamo and engine room осспріев the 
rear of the building, and has a floor space of 41 
feet 4 inches by 70 feet, of which only one-half 
is occupied by the present plant. A fifteen ton 
travelling crane spans this room at a height of 
81 feet above th» floor line, and is supported on 
brackets built into the wall capped by bluestone 
slabs. The roof is constructed of steel and 
has а ventilating skylight running the length 
of the building provided with swingivg sar hes. 
This work was done by the Berlin Iron Bridge 
Company of Connecticut. 

In one end of the room the two direct con- 
nected engines and dynamos are situated, the 
foundations for which are built up to the floor 
level. Our Frontispiece gives а general view of 
these machines. The smaller engine shown on 
the left of the cut has a capacity of 850 H. P., and 
ihe large one is rated at 850 н. P. These are both 
triple expansion engines of the same pattern, and 
were manufactured by the Lake Erie Engineer- 
ing Company. The 850 m. P. engine has a stroke 
of 20 inches, and the cylinders measure respect- 
ively 10 inches, 16 inches and 25 inches. The 
large engine has a 82 inch stroke, and the cyl- 
inders are 15 inches, 24} inches and 88 іпсһев іп 
diameter. The former runs at 172 revolutions 
per minute and the latter at 120 revolutions. 
Upon the same bedplate апа connected upon 
each end of the shafts of these engines are two 
multipolar dynamos of the type manufactured by 
ihe Edison Company. These machines are 100 
K. w. and 200 x. w. capacity respectively, the 
two of equal size Leing run on opposite sides of 
the three-wire system. The armatures are of the 
gramme ring type and the sections are connected 
in multiple. The operation of these machines is 
remarkably noiseless,and not the slightest spark- 
ing is to be seen at the brushes. The absence of 
belting and the slow speed at which the engines 
are run make it impossible to distinguish the 
least sound of running machinery in the adjoin- 
ing room. 

THE SWITCHBOARD. 

One of the most interesting features of the 
dynamo room, although perhaps the least con- 
spicuous of any, is the switchboard, a view of 
which will be seen in Fig. 4. This is built of pol- 
ished black marble, supplied by the Sullivan 
Mineral Insulation Company, and, as will be seen, 
nothing but the dials of the instruments and the 
switches appear on the front of the board. There 
are three double switches for connecting each of 
the dynamos with the main and auxiliary bus bars 
which are run behind the board, and another set of 
switches is used to connect the second and third 
district stations, so that an overload on either 
may be taken by the other station, the two being 
connected by three. special cables of 1,000,000 
circular mils section, and 8,290 feet in length. 
The first and second district stations are simi- 
larly connected, so that the chance of shutting off 
the lights due to accident or the overloading 
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of either station is reduced to a minimum. The 
rheostats, shown at the right hand in Fig. 4, are 
merely temporary arrangements for adjusting 
the voltage of the machines, ав there is in prepa- 
ration а device fur controlling the prcssureat the 
dynamos entirely automatically. In changing 
the load from one station to another, the attend- 
ants make the necessary adjustments by com- 
municating by telegraph. This has been found 
more effi sient than the telephone, as the latter is 
liable to trouble on account of induction. The 
telegraph also has the ad vantage that the sounder 


a — — 


readings have been compared with those of a 
stan lard instrument, and found to be identical 
throughout the whole scale. 

THE UNDERGROUND SYSTEM. 

The method of distribution adopted for the 
underground system of this station is somewhat 
different from that em: loyed in the older sta- 
tions, as is also the kind of cable employed. 

Several centres of distribution are located, and 
three special trunk feeders, a positive, negative 
and neutral, each in a separate tube, are led from 
the station to these centres. 


A Морві, LIGHTING STATION — DIAGRAM OF STEAM PIPING. 


may be heard while the operator is at work in 
any part of the room. 

The instruments used throughout this station 
are of the Edw’d Weston make, the pointers mov- 
ing over the glass dials, which are illuminated by 
incandescent lamps placed behind them. This 
makes it possible to observe the reading of each 
instrament from a considerable distance. 

The accuracy of these instruments pernuts the 
current to be measured in a way not hitherto 
employed in central station practice. There 
are no contact joints on the board. the cables 
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being roldered at the lugs of the switches, and 
cornected to the bus bars without passing 
through the ampere meters. Two pressure wires 
are connected to «ach of these cables, at a dis- 
tance of 2.8 feet, and these wires are led toa 
voltmeter. The latter measures the drop of 
potential in this 2.8 feet of cable, and is calibra- 
ted so as to give the readings directly in am- 
peres. 

These cables have a section of 750,000 circular 
mils. It bas been found that athousand amperes 
gives a drop of .024 volts in 2.8 feet. These 


several sub-feeders radiate, whose ends are all 
connected bya tie line of the same size. The 
mains are then taken off any point on the sub- 
feeder system. The object of this method of 
distribution is to reduce the number of trunk 
feeders, and in consequence the cost of material 
and labor in laying the rystem. 

The cables employed are called reversible, ав 
each being in a separate tube anyune of them 
тау be used as the neutral in case it should be 
burned out. This acts still further against the 
danger of a shut down. There are already 


15.000 feet of trunk feeders laid and 6,000 feet of 
sub-feeders of 600,000 circular mils section. 
The mains are connected to the latter, and, as 
stated above. have a total length of eight miles. 


The foregoing description and illustrations 
will serve to show the remarkable compactness of 
this plant, in which respect it is second to no 
other station in the United States. The space 
which has been reserved in this building will 
allow the present capacity of the plant to be 
more than doubled, as considerably larger units 
than the presert ones can be used. 


From these points 


the company were: 
Crowell; Vice-president, Charles E. Chinrock ; 
Secr eta1y, К. C. Peabody. 


The operation of the station is also so simpli- 
fied that but three or four attendants will be 
needed, and this economy in the ccst of labor and 
the efficiency of the machinery employed ac- 
count to a great extent for the satisfactory divi- 
dend paying basis upon which this company has 
operated. 

Mr. Barstow, the General Superintendent, is 
at presentin Europe, where he expects to study 
theapplication of the accumulator system, as well 
as the most recent developments in central sta- 
tion engineering practice, with a view to incor- 
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porating any improvements found in the future 
extensions of the company’s works. 

The officers of the company are: 

Ethan Allen Doty, President. 

Edwin Packard. Vice-President. 

Royal C. Peabody, Secretary and Treasurer. 

W. 8. Barstow, General Superintendent. 

Among those who have been actively engaged 
in the construction of the new station аге: Chas. 
Н. Thompson, architect; В. Lindsay, electrician; 
John W. Wolff, steam engineer; Theo. Gilleau- 
dean, chief engineer in charge. 


(Fra. 8.) 
A Brief Sketch of the Company. 


The Edison Illuminating Ccmpany of Brook- 
lyn was incorporated March 10, 1887, with а capi- 
tal stuck of $500.000. The iucorpoiators were: 
Charles E. Crowell, Eugene Crowell, George W. 
Nash, Edward H. Johnson, John C. Tomlinson, 
Spencer Trask, William D. Sargent, Charles F. 
Bound, Charles E. Chinnock, Wm. H. Richard- 
son and Sigmund Bergmann. The first: flicers of 
Piesident, Clarks E. 
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With plenty of money in its treasury, and a 
natural auxiety to puta plant in operation, there 
was nevertheless an unusual delay in getting 
ready to turn on the current. The Brooklyn 
Board of Aldermen thought they saw an oppor- 
tunity to increase their bank accounts, and stood 
out against a franchise with permission to open 
the streets for subways. The Board had passed 
ап ordinance in 1886 forbidding the granting of 
permits to open the streets without their consent. 
Of this ordinance the Brooklyn Eagle said: 
„This was thought to be an effective stopper of 
the spectacle of corporations getting a chance to 
do business without proper consultation with the 
representatives of the Anti-Poverty Society.“ 

The matter was finally carried to the courts. 
A special bill was also passed by the Legislature, 
but was vetoed by Governor Hill. At length the 
matter was brought again before the Aldermen іш 
October, 1888 (during the gubernatorial cam- 
paign). when in deference to the public senti- 
ment the Board yielded. They had not been 
able to squeeze the orange. 

There were, it may be г- membered, two com- 
panies already in the field, the Municipal and 


the last annual statement, submitted in January 
of the present year : 


Gross Operating Net 
Earninzs. Ех ens s. Karnings. 
First six months .... $ 98.106 59 40.919 87 57.186 72 
Second six months.. 1 2,804.89 62, 927.92 69,966.96 
$281.011.48 108,847.80 127,158.68 
Net result 12 months. first, district........... $109 606 56 
Net resul: 12 months, second district t 28 054 
Net result 6 m.nths, third district.......... 1.459.07 
Otal ыра розасы СЫ ees 197,158 68 
Income from al! other воцгсев................ 88.415.08 


Oel. Ne 
Less general expenses, taxes and fixed 
charge 64,317.01 


Net income for 1898................ 101.281.75 
This was an increase in net earnings of 54 per 
cent. over the previous year. 


The price of the stock has increased from par 
(100) to about 130. 

The success of the Brooklyn Edison Company, 
and the sources of it, are worthy of careful con- 
sideration by central station men everywhere. 
It has been managed from the start by business 
men of high standing, who have conducted its 
affairs with due consideration for the rights of the 
publie. In station equipment and accessories no 


А Море, Ілонтіха STATION. 


the Citizens’, both of which, however, were 
chiefly for arc-lighting. 

The Edison Company's main plant in Pearl 
street was begun in March of 1889, and the lights 
were turned on September 1 following. The 
original capacity of this plant was 25,000 16 c. P. 
lights, which has been increased to 75,000 at the 
present time. 


In 1891 a branch station was built in Lexington 
avenue, chiefly for residence lighting, with а 
capacity of 15,000 lights. 

The Brooklyn Company is now second in the 
list of incandescent lighting companies in this 
countiy, the New York Company alone exceed- 
ing it in total capacity. In addition to theincan- 
descent lighting business, it is doing an increas- 
ing business in arc lighting, running at the pres- 
ent time about 2.000 Ward arc lamps. 

The capital sto: k of the company has been in- 
creased to $1,500,000, and a majority of the 
stockholders have voted for a further in- 
crease of $1,000,000. Dividends have been 
paid since 1891. Following is a summary of 
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money has been spared to get the best, and the 
three stations of the company are in the front 
rank of the world's central lighting stations. 


Electricity for the Paris Abattoirs. 

The Abattoirs at Paris are about to be lighted 
by electricity. The City Council has recently 
voted & sum of money for that purpose. At 
present the slaughter houses and grounds are lit 
by gas at а cost of £6,920 ($84,600), and by adopt- 
ing the new" light, a saving of £620 ($3,100) will 
be effected annually. The electric light com- 
pany that has mains which pass by the abat- 
toirs is the promoter of the scheme. which 
comprises 91 arc lamps, 237 16 c. P. and 40 10 
С. P. incandescent lamps. In the adjoining 
grounds and market there will be 51 arc lamps, 
208 16 c. P. incandescent lamps, also 26 of 10 c. P., 
making a total when all lights are burning of 
7,104 c. P., which will cost only £6,298 per an- 
num. Thecost of this installation will amount 
to $82,200, and $51,200 is to be spent on the gene- 
rating plant, while $80,000 is the estimate for 
wire, fittings, eto. 


Official Programme. 


Sixteenth Convention, National Electric Light" Associa- 
tion, St. Louis, Feb. 28, March 1 and 2. 


TUESDAY, FEBRUARY 28TH. 


Meeting of the Executive Committee at 9 o'clock, 

-z parlor, Southern Hotel. 

Morning Session, 10:80 o'clock.— Address of 
Welcome, Hon. E. A. Noonan, Mayor of St. 
Louis. 

Address, President, James I. Ayer. 

Report, Committee on Data. 

Afternoon Sessi: n. 2 o'clock. — Report, Commit- 
tee on Sufe Wiring. 

Report, Committee on World's Columbian Ex- 
position. 

Paper, A. D. Adams, ‘‘Wroaght versus Cast Iron 
for Field Magnet Frumes." 


WEDNESDAY, MARCH 18ST. 


Morning Session, 10 o'clock. — Paper, H. C. Mey- 
erB, ''Preservation of Poles and Cross 
Arms." 

Paper, Chas. S. Bradley. Long Distance Trans- 
mission of Power." 

Paper. L. B. Stillwell, ‘‘ Under What Conditions 
Is the Use of Water Power Economical? ” 

Afternoon Session. 2:30 o'clock.— Paper, E. A. 
Armstrong. Morals of Corporations." 

Paper, R. H. Sterling. Some Experiences with 
the Alternating System." 

Paper, William Brophy, * Relation of Insurance 
to Electric Lighting and Power." 

Evening Session, 8 o’clock.—Lecture by Nikola 
Tesla. 

THURSDAY, MARCH 2D. 

Morning Session, 10 o'clock.—Paper, W. H. 
Browne, Underground Conduits and Con- 
ductors.” 

Paper, Calvert Townley, “ Incandescent Lamp 
from a Commercial Standpoint.” 

Paper, Louis Bell, Subjectto be announced. 

Executive Session.—Report, Secretary 
Treasurer. 

Election of Officers. 


The St. Louis Electric Club announces the 
following programme, subject to change: 


MONDAY. 


Afternoon.—Special Committee to meet incom- 
ing Van lalia train at East St. Louis, or far- 
ther out, if possible. 

Evening. Reception Committee at Union depot 
and all hotels. Informal reception at Elec- 
tric Club rooms. 


TUESDAY, 


Evening. — Visits in carriages to the Missouri, 
Municipal, and Union Depot electric plants. 


WEDNESDAY. 

Afternoon. — Theatre party for the ladies accom- 
panying delegates. 

Evening.— Tesla lecture. 


ly afterward. 
THURSDAY. 


Afternoon.—Carriage drive for ladies through 
West End, Tower Grove Park and Shaw’s 
garden. 

Evening.— Theatre parties for delegates and 
ladies. 


und 


Reception immediate- 


FRIDAY. 


Morning. — Meet at Electric Club rooms at 10.30, 
take suburban electric cars to DeHodia- 
mont; inspect power station; proceed out 
suburban зоаа to Ramona lake; thence re- 
turn by Union avenue branch to Forest 
Park ; take carriages to Jockey Club at Fair 
grounds for lunch. Retuin, if time will per- 
mit, via Benton-Bellefoutaine Railway sta- 
tion, reaching hotels at 5.30. 


At West Lynn, the other day, a locomotive 
was coupled to a large electric car and power 
was applied to them in opposite directions. For 
some time neither gained an inch, but finslly 
with the aid of sand thrown on the track the 
electric came off victorious. 


The best lighted city in Europe is Milan. 
American machinery only is employed in its two 
central stations. A curious feature of the sys- 
tem of distribution is that the wires, instead of 
being carried on poles, are suspended from the 
brackets under the eaves of the houses. 
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Spirit of the Foreign Electrical Press. 


Atthe meeting of the Société Francaise de 
Physique on the 6th ult. , M. Guillaume presented, 
on the part of MM. Sarasin and De la Rive, a 
large photograph of their new apparatus for the 
study of electric waves in the air. In a first series 
of researches, carried out in 1890, the authors 
showed that the internode or wave-length of 
oscillation observed along a pair of wires de- 
pends only on the resonator and not on the 
exciter, a phenomenon of which M. Poincaré 
has given the theory verified later by M. Bjerknes 
and M. Pérot. According to experiments which 
M. Sarasin has repeated before members at the 
central laboratory, ММ. Sarasin and De la Rive 
showed, by small resonators, that the speed of 
propagation of electric waves is the same in the 
air as along wires. M. Blondinot has already 
shown the beautiful application he bas made of 
this principle to the direct measurement of this 
speed. But for long waves the equality of speeds 
has remained without experimental demonstra- 
tion, the experiments of Hertz on this point not 
being sufficiently clear, and indeed bad led their 
author to believe in the possibility of a different 
speed. The narrow dimensions of the Hertz 
reflector and the first reflector used by Sarasin 
and De la Rive did not allow of more than one 
node, using & reflector with circles of more than 
50 om. diameter. After having extended their 
laboratory, the authors found their first results 
confirmed, but only obtained moderate sharpness 
in the phenomena; they therefore decided to 
work on a still larger scale, and set up in the 
building of the Geneva waterworks a zinc reflector 
of eight metres by sixteen metres; on а perpen- 
dicular raised to its centre, and at fifteen metres 
distance, was placed the exciter, whose large 
spheres were 0.8 metre diameter. The small 
spheres were immersed in oil. Between the ex- 
citer and the reflector a funnel was mounted to 
permit of observations being made in the dark as 
before; the observations were made by measn- 
ring, fur aseries of puints between the exciter and 
reflector, the explosive distance on an interrup- 
tion of the resonator; these distances, plotted as 
ordinates (the line joining the exciter to the 
centre of reflector being the abscissa), form an 
undulating line on which it is easy to measure 
wave length. The results obtained with circles 


of 50 cm. and 75 cm. diameter were as follows: 
„The wave length of a resonator is sensibly 
equal to eight times its diameter. Inthe case of 
normal reflection, the fiist node is exactly at the 
reflector. The speed of propagation in air is the 
same as along the wires.” This experiment, 
carried out under such perfect conditions, is 
identical in principle with the beautiful e»peri- 
ment of Lippmannon the photography of colors. 
The air in front of the reflector is the seat of 
movements analogous to those which in the film 
of collodion determine the formation of layers 

iving rise to the perception of colors. Pursu- 
ing the analogy. M. Guillaume thinks that а 
series of semi-transparent mirrors( metallic woven 
fabrie or wetted cloths) arranged parallel to the 
reflector at equal distances, would give, by re- 
flection. as in M. Lippmann's films, perf ctly 
pure waves. The comparison of these waves 
with those of the exciter would show the degree 
of purity of the latter.—London Electrical En- 
gineer. 


Personal. 


Capt. William F. Rossem, formerly engineer 
member of the Board of Commissioners of the 
District of Columbia. has been chosen as Vice- 
President and General Manager of the General 
Electric Company, with headquarters in Boston. 


The decision of the Common Pleas Court of 
Chester County, Pa., under which the city of Ches- 
ter recovered license moneys for telegraph poles 
erected there and operated bv the Western Union 
Telegraph Company, was affirmed by the Su- 
preme Court. 


General News. 


What is Going on in the Electrical World. 


Fall River, Mass.—The Fall River Electric 
Lighting Company has petitioned for permission 
to furnish puwer as well as light. 


Riverside, Ohio.—An application has been 
made to the council for pei misrion to establish 
an electric street railway within this town. 


Youngstown, Ohio.—The project of building 
an electric car line from Youngstown to Can- 
field is now in a fair way of being carried out. 


Richmond, Va.—There is a report here that 
the Richmond Railway and Electric Company 
intends to buy outthe Richmond and Manchester 
Railway Company. 


Fort Worth, Tex. The telephone line (metal- 
lic circuit) from this city to Sherman is com- 
pleted to Dallas.—A new line is under construc- 
tion between Dallas and Corsicana. 


Toledo, Ohio.—The indications are that an 
electric railway will be built from Manhattan to 
Point Place, following the Ottawa from the 
bridge at Kramer's to the Point. 


Binghamton, N. Y.— Every street car in the 
city will soon be operated ly electricity. Ar- 
rangementa have been made by the Court street 
and East End Company whereby they will. in а 
few days. change their motive power from horses 
to electricity. 


Boston. Mass.—It is reported tbat the Thom- 
gon Electric Welding Company has secured con- 
trol of ап electric loom, which is expected to 
revolutionize the present manner of weaving 
textile fabrics. 


Tacoma, Wash.—The Light апа Water Com- 
mittee of t! e City Council are said to be inclined 
to advise the city to purchase the electric. gas 
and water plants of the Tacoma Light and Water 
Company for $1,900,000. 


Odin, Ill. A company is being organized to 
build and operate an electric street car line con- 
necting the four towns of Centralia. Sandoval, 
Odin and Salem. Itisulso intended to furnich 
electric lights to the towns. | 


Oakland. Cal.— Work has been begun on an 
electric road on Twelfth street. the original 
franchise of which was grauted to Grossmeyer 
and others and which has been purchased by W. 
F. Rudolph, Warren Olney and others. 


Augusta, Ga.—A new electric railway line 
proposed is to extend to Murray Hill. and a 
beautiful surburban residence section will thus 
he bronght within easy distance of the city. 
The length of the proposed line is six miles. 


Southbridge, Mass.—The directors of the 
Worcester. Leicester and Spencer Street Railway 
Company have been notified that they have been 
granted a franchise for their electric line to 
Southbridge through parts of the town of Oxford. 


Lancaster, Pa.— The extensive improvements 
at the Edison electric light station in this city 
are rapidly nearing completion, and in а short 
time Lancaster can boast of one of the most 
complete electric lighting and power plants in 
the country. 


Bellaire, Ohio. —Steps are being taken toward 
bnilding an electric railway from the upper end 
of Martin’s Ferry to the lower part of Bellaire 
and the Wheeling Creek coal works. four miles 
west of Bridgeport. Pittsburg capitalists are said 
to be back of the project. 


Greenport. L. I. М. Y.—It is proposed to 
increase the capital stock of the Greenport Elec- 
tric Light and Power Company so as to build an 
electric railway hetween Greenport and Orient, 
apd use the improved plant of the company to 


supply the motive power for the road. 


Lowell, Mass.—The contract with the local 
electric light company being about to expire, 
the mayor has sent out a cireular to a large nnum- 
ber of cities and towns asking for information 
relative to the cost. etc., of electric lighting 
under the various systems adopted by them. 


Toronto. Can.—An automatic street indicator 
is being introduced on the Toronto Electric 
Street Railway ears, Instead of calling ont the 
name of the streets the car is provided with an 
indicator so that when a car leaves & cornera 
bell rings апа the name of the street is shown. 


Pbhonixville. Pa.—A site has been purchased 
for the etablishment of an electric light plant by 


& company composed almost entirely of Phila- 
delphians. The same company, it is stated, wil 
construct and operate an electric railway in the 
borough, plans for which are now being ar- 
ranged. 


Brooklyn, N. Y.— Noah L. Cocheu. president 
of the State Electrica] Light and Power Com- 
pany. has offered $10.000 for a franchise to do 
business in Brooklyn. Mr. Cocheu promises. if 
he is granted a franchise, to furnish electric 
light at twenty cents per lamp less than the price 
now paid. 


Wilmington, Del.—The rivalry between the 
Wilmington City Electric Railway Company and 
the Wilmington and New Castle Company. which 
were asking а charter for an electric line be- 
tween this city and New Castle, having been 
terminated by compromise, the road wil be 
built by the latter company. 


Atlanta, Ga.—Five electrie lines of street 
railway are proposed and under way lere: the 
East Lake line, the White Electric line. the Trac- 
tion line extension. the line to Decatur. and & 
line to rnn ont Mangum and West Hunter streets 
toward the Atlanta University. The line to De- 
catur will be completed by the 1st of May. 


Kalamazoo, Mich.—The General Electrio 
Company has been granted a franchise to con- 
struct. own and operate a single or double track 
electric stret railway with all tbe necessary 
спгуев. turntables. switcher. turnonta. ete.. in, 
through. over. npon and along the streets, ave. 
nues, highways and bridges in this city. 


West Chester. Pa.— The projectors of the new 
electric railway from West Cheater to Downing- 
town. vin Cope’s bridge. on the Brandy wine. have 
organized by electing Thomas Pennypacker, of 
Marshalton. president. and Joseph H. Baldwin. 
Secretary and treasurer. It is proposed to 
commence building this line in a few weeks. 


Allentown, Pa.—There is a report here of the 
formation of & company to be known as the 
Lehigh Valley Traction Company. the leading 
spirits of which are A, Johnston. of Cleveland, 
and John K. and Howard Page. of New York. 
The purpose of the company ін to build au elec- 
tric railway beginning at Egypt and passing 
through Allentown. South Allentown. Ainesville 
and up the Lehigh Mountain, terminating st 
South Bethlehem. 


Paterson, N. J.—The Call saya: “Тһе off- 
cers of the Central Electric паперу Company 
expect to have cars running through to Little 
Falla in a short time. and then good-bye to the 
old stage that has done dnty for so many vears. 
It ought to be sent to Chicago for exhibition 
along with the Columbus caravel. the exploring 
boat of the Norsemen and the first passenger 
coach on the Pennsylvania Railroad." 


Providence, R. I.— The Journal says: ** It is 
not improbable that the present generation will 
see Providence connected by electric railway 
with cities, towns and principal suburbs within а 
radius of about forty miles. Warren, Bristol, 
Fall River. Taunton, Worcester. Boston, Woon- 
socket. Attleboro. the Blackstone Valley villages 
and those of the Pawtuxet Valley. and others 
along the Moshassuck and Woonaequatucket— in 
fact, wherever а steam railroad is now in орега- 
tion, or projected. an electric line may parallel 
it or eut across country, tapping every point of 
importance or of promise." 


McKeesport, Pa.—The present contract of 
the McKeesport Light Ccmpany with tle city 
will expire June1 next. The whole number of 
arc lights in the streets is 113 and of incandes- 
cent lights 57. The city pays $100 each for are 
lights and 813 for incandescent lighta.— A вупді- 
cate, believed to be the Widener-Elkins McKee 
combination. has secured optionson tbe property 
of the McKeesport and Reynoldton Passenger 
Railway Company and the V hite Traction Com- 
panv. with the idea of consolidating these com- 
panies in a scheme that reaches to Homestead 
and from there to the heart of Pittsburg. 


New York.—Judge Andrews has overruled a 
motion to strike ont a demurrer putin by John 
T. Zeblev & Co t^ the complaint in the suit 
brought by the Edison General Electric Com- 
pany to recover $31.949.74. and about a year’s in- 
terest from the Eastern Electric Company. on 
promissory notes. John T. Zebhy & Co in- 
dorsed the notes and demurred to the complaint 
on the ground that they were not liable.— The 
repor3 or the Board of Electrical Control for the 
month of January sent to the Mayor: fficeto day, 
showed that eighty-eight poles and 104 miles of 
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wire have been removed dnring the month from 
tha streets of the city. The Department of Pnb- 
lic Works removed sixty-three miles of the wire 
and the electric companies the remainder. 


“ Okonite.’’ 


Before the National Electric Licht Convention, now hold- 
ing forth in our midst. bas drawn toa close. we will have 
hea"d a great deal about **Okontte." “Captain Candee,” 
„Geo. T. Manson” and the Okonite Company (Limited). 
There is а «оол reason for this. **Okonite" 1з rated above 
par as ап insula: Ing me lium. * Captain Candee” and Geo. 
T. Manson" are jolly rood fellows. bt zhtli "hts, who would 
be rely missed at any gathering of the electrical frate"- 
nity, and the Okonite Company (Limited) 19 one of the best 
known and most pushl3g. enterprising concerns in these 
grand and glor ous United Sta“ es. 

The “ Captain " has just returned from а віх weeks’ trip 
abroad. whither he stayed in the interests of that wonder- 
ful compound. Okonite. and renorts the affairs ofthe com- 
pany at the London headquarters in а flourishing condi- 
tion. 

“Okonite” has made а grand record in this country, and 
is undoubtedly the most pooularinsulating material made. 
It fare rardod аз the htzhest insulation known. If you use 
‘“Okonite” insulated wires and cables you use the best. 
They are very touzh and tenactous and ave not affected by 
extreme chan res in temperature. For electric light. tele- 
phone and telegraph p'irp ses th^y stand unrivalled. If 
you are at all skeptical on this point, tackle the ** Captain” 
or “Geo. T."—but ba careful how you doit. 


Something New for Motormen. 


Since the introduction of the. electric st"eet-car system 
various improveme «ts have been made tending to greater 
comfort and safety for the men operating the cars. Not- 
withstanding thes» chang’s and advances. however, mo- 
tormen are subjectel to inconventences and di-c^mforts 
that ought to be got rid of. Amonz these are occasional 
shocks from the electric cu: rent which will. at times. find 
its way thronth their bodies by way of the handle by which 
they cont: ol the cur- 
rent. This thing 18 
liabie to occur on 
any car equip; ed by 
any system. Asthese 
handles are almost 
invariably made of 
b ass, it has been 

proven that the 
motorma:s hand constantly grasping the handle ts 
liable to blood polsoning should he have any scratch or 
skin abrasion on the hand. There have been quſte a num- 
ber of such cases іп Boston alone. where motormen em- 
ployed on the electric ca:s have had to lay off and even 
been treated in hospita!s for this very thing. Any device, 
therefo-e, that is likely to ensure the men from these mis- 
haps and painful experiences 1s sure to meet with speedy 
recognition. Such a device із the Acme“ shield, a cut of 
which we herewith publish. It is made of rubber to con- 


form to the shape of the handle; can be easily slipred on 


and off. though it clasps the handle vey tigh ly when lu 
place; is athorough insulator. and b ing finely fini-hed, 
soon pays f rit-elf inthe saving on the wear and tear of 
gloves or mittens such as moto men usually wear. Itis 
manufactured and sold by Mr. C. C. Lewis, rubber and oll- 
goods manufacturer, correr of Cornhi 1 and Washington 
streets, Boston., from whom they can b» had at fifty cents 
each. or three dollars per dozen. Boston motormen are іп 
love with them. 


The Original Ring Steam and Water Packing. 


% Imitation is the sincerest for m of flat'ery," says an old 
adage, and it would appea~ to be most а plicable to the 
Gould Packi: * which has been on the market now for 

- about thirt: en years 
and continues to 
hold its owu a zalost 
all come s. Novel in 
shape, a3 may be 
seen from the ac- 
com^»a"uying cut, 
rendering this pack- 
Inz adaptable to any 


Uo 


water; made of a 
material specially 
pre»ared and treat- 
ed sclentifically be- 
fore being shipped 
it is not to be wo idere i at that this specialty should have 
become absolutely indispensable in every electric light 
aud power station, as well as with every engineer through- 
out the country. 

That the Gould Packing із the only original” ring pack- 
ing is proven by the fact that it was patented. manufac- 
tured and 1n general use no less that six years before any 
similar packing was dreamt of. 

This packlng is made by the Gould Packing Company, 
Camb: ldge, Mass., in all sizes from the largest to the 
smallest, hence meets every conceivable requirement. 


service In steam or. 


What is Electricity? 


Such 1s the heading given to a very handsome circular 
just issued by the W. S. Hill Klec*ric Company. Boston, 
which title 18 followed by a brief dissertation answering 
the above cogent query. 


Although covering less than a single page of said circu- 
Jar, the exnlanatinon will be found of exceeding interest to 
every One.as will also be the brief description of the power- 
ful generator, a cut of which appears herewith. The pres- 
ident of this prosperous company is also the inventor of 
what is, without doubt. not, only the most elegantly de- 
signed, but the most powerful little electrical generator 
now on the market. It is only а few months since tbis 
novelty was first placed on the market, and the demand 
instantly became phenomenal. for it was purchased in 
large quantities for Christmas presents, and in innumera- 


ble homes during the recent holidays this device furnished 
more excitement and fun than all the rest of Santa Claus’ 
presents put together. Noend of funny experiments can 
be p-rfo med with this miniature machine. rendering it a 
most welcome auxiliary to every enterprising boy's me- 
chanical and scleutific equipment and budget of fun. But 
not only вэ. lt is areal scientific apparatus of great prac- 
tical utility. and as such 15 being used extensively by med- 
ical шел ала others аз а remedy for various allments. It 
far excels the old fashioned magnetic machines f^r use 
incas:sof nervous and other affections; and the manu- 
facturers are in receipt of many strong endorsements from 
medical men of eminence, who now use his machine or 
Instrument regularly 1а thelr practice with most gratify- 
ing results. 

The price is only nominal, the demand is phenonenal: 
indications warranting the belief that there is likely to be 
difficulty in shipping them fast enough to keep pace with 
the constantly increasing demand. 


insulation. 


The subject of a perfect insulating compound for electri- 
cal purposes has long held paramount sway in the minds 
of thore engaged in nearlv every department of the busi- 
ness, and such a pre ‘aration is a desideratum. I hus far 
many different substances have b»en used with varying 
degree; of success. Considering the exacting nature of 
the service to be re idered, апа the trying conditions to be 
provided for. it is gratifying to know that many difticulties 
in this depa"tme it have been overcome and a measure of 
perfectiou attained. 

And among tho-e who have made a special study in this 
department ‹ f practical electrical scle:ce are certain gen- 
Пешеп identified with the Mass:chusetts Chemical Com- 
pany. a Boston corporation which. after iong, patient and 
costly research, and the m^st tho. ough scientific analysis, 
have po-sess:d themselves of a preparation already widely 
known as Insullac.“ which, since its int: oduct! n oniy a 
few months ago, has grown into all but universal] de- 
mand. Not only has tbis new 1nsulation been applied to 
the most exacting uses. and placed under the hardest pos- 
sible conditions, but it has ben severely tested time and 
again by several of the leading electrical engint ering 
firms in their laboratories. with the unvaryinz result of 
proving itself to be a perfect insulator in every respect. 

The indorsements It has received from many quarters 
have been cf such cha ‘acter that the demand has become 
quite phenomenal, and the manufacture s have found It 
necessary to quadruple their facilittes for producing it. 
Nearly every electric light and power company as well as 
manufacturing rm іп the country, use it almost exclu- 
sively and are more than satisfied with it. 


From time to time the manufacturers receive warm com- 
mendation from their customers, and they have permitted 
us to publisb the foliowing communication from Mr. Bar- 
ton L. Peck, of Detrolt: 


„have tested your Insultac and find it even better than 
you claim. Some iime ago 1 insulated a Commutator with 
canvas which hat bee. treated with Irsullac. and the 
owners claim that the machine runs satisfactorily for the 
first time since they ow: ed it. 

* The trouble has been with the oil soakinz into the in- 
sulation and burning there, causing short circuits. 


“The canvas when properly treated seems to bu proof 
agains’ either oll or water. 

" The canvas -hanid be first treated with a thin cost of 
Insullac and we 1 dried. after which it may be cut пр aud 
placed in the commuta'or ends and the edzes trim ned 
down flush with the colar. Не : the commutator quite 
hor, and while in that condition app'y a heavy coat of In- 
sullac to all exp ‘sed parts. and allow the same to dry hard 
before s' arting the machine.” 

Testimony even stronger than this foregoing letter may 
be found on page 6 of this issue. 


The Consolidated Engineering Company of St. Louis. 


This company was organized Sept. 10 last. and has 
built since that day. or ha; still in course of construction 
the following plants: Columbia. 111.. for the Eagle Electric 
Com anv. central station, 500 light alternator, 75 horse 
power Ide ul engine ani steam plant complete; station 
bulldings. steam and electric plant. pole Ine. wiring for 
both comme clal and arc circuits. as well as ins‘ allation of 
all lizhts; plant completed Nov. 24. Marion. III., 30 light arc, 
600 light alte"nator. Brush Electric Company make, being 
built for the Магі >р Electric Light and Street Railway Com- 
pany; contract ca Is for complete plant. both steam plant, 
electrical anparatus, lines and installation of all lights 
steam plant 100 н. P. Ideal engine, boilers, etc. Fayette, 
Mo.. municipal plant consis'ing of 160 light arc. and 650 
light incandescent, Fort Wayne Electric Company make, 
together with the entire steam plant. bulldings. etc., en- 
gine being 125 н. P. Ideal. Rothschild bnildinz, St. Louis. 
small electric plant and wirinz of buildin” for 250 lights. 
Globe Shoe and Clothing Com »any, 240 light arc. 2,400 light 
incande cent, of Standard and Nati nal make. also wiring 
of entire building for 800 Incandescent and 80 arc lamps. 


Interesting to Manufacturers. 


During arecent tour among the celebrated manufactur- 
ing districts of Philad-Iphia, Pa., made in company with 
the [nvestigating Committee of the famous Franklin Insti- 
tute, we visi ed the extensive chemical works and labora- 
tory of Mr. G. W. Lord, the wall-known and popular manu- 
facturer of ** Lord's Botler Compound." 

After ex»latning the object of our mission, we were cor- 
dially received by Mr. Lo-d in his private office; and the 
hospitality of his establishment was courteously extended 
to us. 

Mr. Lord personally conducted us through the many de- 
partments of his plant, fully detailing and explaining the 
various processes associated wi'h the manufacture and 
production of chemical bodies; and further, instructed us 
as tothe chemical properties developed and augmented 
by the progressive manipulation presented to our observa- 
tion. Subsequently we visited Mr. Lord's laboratory, 
where ali the req'iisite implements and instruments were 
гергев?п161 necessary to effect the chemical analysis of 
substances whos» elementary constituents were to be 
ascertained. The specific details and progressive pro- 
cess?s of che nical а alysis were there intelligently and 
instructively explained to us, after which Mr. Lord sup- 
plemented his previous asseriions by prosecuting some 
ve y interesting chemical manipulations with the foreign 
im urities of natural waters. During the-e demonstra- 
tions, Mr. Lord effected the complete precipitation, neu- 
tralization and decomp ‘sition of all the incrustati: g and 
co rosive impurities contained in the sample of water ex- 
amined; which was subsequently affirmed by the incom- 
petency of the usual reagents to effect any chemical re- 
action. 

After completing our tour of Mr. Lord's manufacturing 
departments, we we'e shown tbrough his shipping estab- 
lishment; here hisc-lebrated chemical preveutive of in- 
crustation and correston, known under the trade mark о? 
Lord's Boller Compound. practically existed in inexhausti- 
ble quantities. Countless numbers of packages of diver- 
sified capacity were a portioned off in car-load lots, then 
being delivered to our repre:en' ative oll houses and mill- 
Su,ply houses Ггош ocean to ocean; the tons and tons of 
Compound here distributed best demonstrates the popu- 
larity and demand for this supertor preparaticn. 

Mr. Lord has gained a high reputation in the chemical 
treatment of water ; his preparations are іп exclusive use 
by the United States and mcst. foreign Governments. and 
we find his preparations endorsed and recommended іп our 
best modern treatises on s' eam ergineeiing. Like all 
genuine and successful commodities to which attach 
good will and confidence, Lord's Bolier Compound has had 
to contend with numberless counterfelt and imitative arti- 
cles on its onward march to success. Mr. Lord presented 
to us for examination many letters from steam-useis all 
over the country, who complain of the unscrupulous and 
dishonest represe itation of dealers, who have Imp sed 
upon them spurious articles represented as Lord's Boiler 
Compound. 

We would respectfully caution the trade ятаіозві there 
imp ?stors, and recommend their mailing their orders for 
Boiler Compound direct to Mr. G. W. Lord, 816 Union 
street, Philadelphia, Pa. 

Unlike the many nostrums formulated by incompetent 
parties with which the market is flooded, and which usu- 
ally consist of dangerous and inflammable oils, caustic al- 
kalts and acids, compounded іп various propo-tions to 
meet with the ideas of the manufacturer, Lord’s Boller 
Compound is formulated to fulfill the requ rements of the 
individual steam-user, based upon an exhaustive analysis 
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of the water us d. and із compozed only of such reagents, 
аз аге consistent with the highe t che nical autborfty, and 
whose me it, both separa е!у and collectively. has been 
co afl me i by thirty years of usa re. Totho-e in need of 
a sure and effective preventive of boiler in“ rustation and 
corrosion, we a"e familiar with no preparation deserving 
of greater consideration than Lord's Co.npound. 


The New Kester-Atwood Arc Lamp. 


The lamp herewith illustrated has recently been pat- 
ented and placed on the market by the A. H. Atwoo1 Elec- 
tric Manufacturing Company of Chicago. The lamp is the 
invention of Mr. Kes er, formerly of the Kester Arc Lamp 
Company. and has been designed especially for incanies- 
cent circuits of all potenttals but the company also makes 
them for arc light circuit work. 

The lamp is of a very nea’ and ornamental desten, being 
highly finished of bronze metal and heavily lacquered. The 
fra.ne work is very rigid, being made of steel and bronze 


THE NEW KESTER-ATWOOD ARC LAMP. 


metal. The feeding mechanism is exceedingly simple. be- 
ing composed of a single lever clutch actuated by a single 
set of magnets. The lamps are made to operate on any 
system from 50 to 500 volts. 


COMMERCIAL PARAGRAPHS. 


The Standard Electric Construction Company of St. 
Louis have recently placed а 150 light direct current 
machine of the United States type. in the Bauer-Walter 
Buggy and Carriage Company. They have also sold two 
500 lisht generators to the Merrimac and Hyland Improve- 
ment Company. 


Messrs. H. H. Cutler and E. W. Hammer have estab- 
lished a manufacturing plant at 313 чо. Canal street for the 
purpose of manufacturing and designing electrical ma- 
chinery and testing electrical apparatus. Both of these 
gentlemen have had a long and extensive experience іп 
this line of work. Mr. Cutler is well known as the in- 
ventor of the Cutler non-inductíve measuring instruments. 
Mr. Hammer has until recently been superintendent of the 
Chicago Electric Manufacturing Company. 


The C. W. Hunt Company, 45 Broadway. New York City, 
is doing a big business. Itssystem of ludustrial railways 
for electiic light and power stations and general manufac- 
turing establishmen 8. is becoming decidedly popular. We 
notice in the uptown power station of the Broadway Саре 
kc ad, New York. that the Hunt system is used for convey- 
ing coal and ashes to and from the boilers. The ash cars 
are run on a sunken track directly under the furnace doors 
and are of the latest Improved pattern made by the C. W. 
Hunt Company. 


The Weston Electrical Instrument Company. Newark, 
N. J., Із habitually а very busy concern. Orders for the 
celebrated Weston electrical ineasurirg irstrum¢ nts come 
thick and fast and continue to increase in numbers year 
by year. The demand for these goods from abroad 1s very 
large. the exhibit of the company at the Frankfort Expo- 
sition stirring up a general interest and call for them. 


| heimprovements which have been made in the Fishkill- 
Corliss Horizontal Engine during the last few years adapt 
1t especially for the exacting duty required in electric light 


and power stations, and it has come to bea very popular 
engine for such situations. The Fishkill Landing Machine 
Company. Fishkill-on-the-Hudsoo, М. V., are the builders 
and report a lively demand for their specialty. 


INCORPORATIONS. 


The Camden and Princeton Connecting Road Company, 
Burlington. N. J. Iucorporators: J. Randolph Appleby, 
Charles г. Blondin and James Benson, of New York City. 
The proposed road will be operated by electricity, and will 
take in a number of leading towns between Camden and 
Princeton, N.J. The principal office will be at Burlington. 


Charters were grauted at the State Department, Harris- 
burg, Pa., ол the 20th ult., to the Phoenix Electric Street 
Railway Companv, c&»^ital, $60.000; Interstate Traction 
Company. to do business in Gettysburg and Philadelphia, 
capi:al, $60,000. 


The Fairview and Riverton Passenger Railway Company, 
Fairview. Pa. Capital stock, $25,000. Directors: Henry 
McCormick. James M. Cameron, Harry B. McCormick, 
Frank Martin and Lemuel Spong. 


The consolidation of the De3 Moines Water Power Electric 
Light Company ani the Edison Light Company, also of Des 
Moines. has been coisummated and the articles of incor- 
poration of the new company filed. The capital stock paid 
up is $690,000. The title of the company under the new 
deal is that of the Des Moines Electric Company. and its 
corporate existence is to extend over a period cf twenty 
years. The officers are: President, Fred D. Goode; vice- 
president, B. E. Sunny; secretary, J. A. Colby ; treasurer, 
V. F. Newell. The officers named. together with Lowry 
G00 12. J. I. Beggs and N. W. Jordan will constitute the 
board of directors. 


The gas and electric light plants іп the cities of Salt Lake 
and Ozden have been consolidated under the name of the 
Salt Lake and Ogden Gas and Electric Light Co. The names 
of the 1nco"porators under the consolidation are: W. 8. 
McCornick. George M. Scott, P L. Williams. V. M. C. “Шта, 
J. Elliot Condict, George F. Penhale and James Moffatt. 


The Роз эп Telephone Company, of Western New York, 
to operate in Erie. Nigra. Chautauqua and Cattaraugus 
Cou ities. the telepho зе lines to be pivate lines and not 
connected with алу gene al office. Principal office in Buf- 
falo. Capital 850,000. Directors: Herman W. Ladd. of Bos- 
ton; George R. Taylor, Edward Smith, John C. Bains and 
Fred L. Bennett. of Buffalo. 


The Wes ern Telephone Company, Chicago. Capital 
Stock, $50.000. Incorporators: J. E. Kellelyn. G. F. Stich, 
John F. Scanlon and Miles Kehoe. The company was or- 
ganized for the construction of telephone exchanges in the 
United States. They claim to havecontrolofthirty patents, 
covering various apparatus necessary to а comp'ete ex- 
change which will not infringe upon ачу other patents 
now in use by the Bell company after March 7. 


Salt Lake and Ogden Gas and Electric Light Company, 
Salt Lake City. Capital stock, $1,500,000. 


The Denver-Highlands Electric Company. Denver, Col., 
has filed an amended certificate of incorporation, by which 
it is empowered to manufacture and distribute electricity 
and gas. 


Among the companies recently chartered at Harrisburg, 
Pa., was the Jersey Shore Electric Heat, Light and Power 
Company. Capital, $5,000. ` 

Altoona Electrical Engireering and Supply Company, 
Altoona. Pa. Capital stocx, $15,000. Incorporato's: Wm. 
F. Taylor, Abraham B. Norton, V yllis H. Markland and 
Edgar В. Gree), all of Altoona, and Walter D. Antrim. of 
Camden. "he objects of the corporation are to build, con- 
struct and equip electric light and power plants. 


The Springfield (Vt.) Electric Company has increased its 
capital stock to $25,000. 


The City Electric Light and Power Company, Nashville, 
Tenn. Incorporators: M. A. Spurr, J. N. Brooks, Jos. А. 
Humphreys, W. A. Wray and. Wm. C. Collier. 


The Adams Electric Manufacturing Company, Chicago. 
Capital stock, $ 00,000. Incorporators; William B. Matner, 
William L. Suthe: land, James S. Wheeler, Jr. 


The Chicago Electric Supply Company has changed tts 
name to the Kay Specialty Manufacturing Company. 


Elec'ric Light, Power and Heating Company, Springfield, 
Ill. Capital stock, 8°0.000. Ірсоггогаїсгз: Frank Reisch, 
George Reisch, J. H. Shuck, Charles Shuck, Clara Herman. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED FEBRUARY 21, 1898. 


— 


ELECTRIC RAILWAYS AND APPLIANCES. 


491.988. Electric-Railway Trellex. Alfred Dickinson, Dar- 
laston, England. Filed Feb. 9, 1892. 

492,106. Conduit Railway. Frank B. Rae. Detroit, Mich., 
assignor to the Detroit Elect:ical Works, same place. 
Filed April 11, 1891. 

492.265. Conduit Electric Ratlway. Fred W. Brann, Oak- 
Jand, Cal. Filed May 16, 1892. 

492,301. Coupling for Trol'e.;-Wires. William H. Kecke- 

Flled Dec. 10, 1892. 
DYNAMOS AND MOTORS. 


ley, Covington, Ky. 
491,982. Electric Motor and Controlling Apparatus for 


Cars. John V. Capek, New York, N. Y., вв‹ісоог of 
one-half to Edward Н. Johnson, same place. Filed 
Nov. 14, 1891. 

491,990. Multipvlar-Dynamo-Klectric-Machine Armature. 
George E. Dorman. Chicago. Ill. Filed Jan. 4, 1872. 
492,086. Automatic Circuit-Bieaker for Motors. R bert 
T Lozier, New York, N. Y., assi nor to the Edi on 
8 s Electric Company. same place. Filed April 

. 1892. 

492,151. Dynamo-Electric Machine. Wallace E. Freeman, 
Long Is and City., assig! or to Lawrence M. Closs, New 
York. N. Y. Filed Julv 8,1892. 

492.176 Commutator for Dynamos or Motors. Joseph А. 
Williams. Cleveland. Ohio. Filed May 9. 1-92. 

492,241. Method of Construcing Armatuie-Cor: s for Elec- 
tric Motors or Dynamos.  ^lbert W. Smith, san Fran- 
cisco, Cal. Filed Feb 20 1892. 

492.274. Stree*-Car Motor. James A. Currie, Springfield, 
Ohto. Filed Jure 10. 1892. 

492.291. Cominutating үрүн for Dynamo Electric 
Machines. Edward J. Houghton and Wiliam White, 
London. Envland. Filed March 26, 1699 

492,855. Magnetic Core for Armatmes. ‘Thomas H. Hicks. 
Detroit, Mich. Filed Oct. 6. 192. 


ELECTRIC LIGHTS AND APPLIANCES. 


491.992. Cut-Out for Incandescent Electric Lamps. Thos. 
A. Edison. Llewellyn Park, N.J. Filed Nov. 12, 1891. 
492,008. Pole-Standard for Arc Lamps. Fiederick ТУА. 
Goold. Schenectady. assignor to the Kdl-on General 
ое Company, New York, М. Y. Filed April 15, 


492,124. Dup'ex Electric-Arc Lamp. Barton B. Ward, 
New York, N. Y. Filed May 17. 1892. 

492,150. Process of Coatirg Conductors for Incandescent 
Lamps. Thomas A. Edison. Menlo Park. N.J.. assignor 
to the Edison Electric Light Company, New York, N.Y. 
Filed Oct. 28. 1882. 

492 200. Electric-Are Lamp. Henry Harper, London, Eng- 
land. assignar to himself, John ‘Tryon and "1homas 
George Poole, sane place. Filed July 10. 1891. 

492.215 Напре ог Electric Incandescent Lamns. Sam- 
uel O. Larkins. Blair, Neo. Filed Feb. 17,1892. Re- 
rewed Dec 17, 1892. 

492,295. Inca de:cent Gas-Lamp. Joel G. Jackson. Min- 
neapolis. Minn . and Addison L. Daniels, Marion, Iowa. 
Filed Feb 21. 1892. 

492,812. Electric- Are Ар John Thompson, New York, 
М.Ү. Filed May 17, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


492.110. Automatic Individual Telephone-Call Anparatus. 
Joseph Sack. Berlin. Germany. Filed Sept. 18. 1891. 
499,019. Mag eto-felephone «witch. William Humans, 
Cambrid e. Mass.. assi "пог tothe American Magnetic 
1 Company, Jersey City, N. J. Filed July 23, 

MISCELLANEOUS. 


492,011. Electrical Indicator. Henry J. Haight, New York, 
N. Y. Filed June 1. 1892. 

492,160. Electric Flevator. Frank E. Herdman, Indian- 
a polls. Ind. Filed March 8, 1892. 

492,219. Lightning Conductor and Arrester. Adelvin B. 
Lvman Cleveland. Ohio. Filed Oct. 28. 1892. 

492.245. Magnetic Tool. Jacob F. Standiford, Muscogee, 
Ind. Ter. Filed July 14. 1892. 

492.247. Electrical Foot-Warmer. William E. Ulmer, Ho- 

"Iam. Wash. Filed April 27, 1892. 

492, Electric-Bell Alarm. Gustaf L. Reenstierna, 
Boston. Mass. Filed Oct. 12. 1892. 

492,830. Elec ric Burg'ar- *larm. 

York. N. Y. Filed Dec. 15. 1892. 


Julius Kemsler, New 
492,877. Electric Reduction of Кеїгастогу Metallic Com- 


pounds. Thomas L. Wilson. Leaksville N.C. Filed 
Aug. 9. 1892. 
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St. Louis Convention. 


Sixteenth Annual Meeting of the National 
Electric Light Association. 


Report of Proceedings. 

The sixteenth meetirg of the National Electric 
Light Association was held in the Bell Telephone 
Building, Olive and Tenth streets, St. Louis, 
Mo., February 28th, March 1st and 2d, 1898. 

President Ayer called the meeting to order at 
10:45 o'clock. on the first morning, and intro- 
duced Hon. E. A. Noonan, Mayor of St. Louis, 
who welcomed the delegates to St. Louisin a brief 
address in which he said: ‘‘In the four years of 
my official term I bave had occasion to address 
bodies of gentlemen representing in convention 
the great forces, I might say, of modern civiliza- 
tion; but at no time have I had the pleasure to 


address those concerned in what to my mind is. 


now the greatest, the most wonderful, the most 
far-reaching, of all forces known to man—the 
force of electricity. 

'" You have come together in council in the 
greatest electric city of the world. Although 
somewhat in the far West from where. energy is 
supposed to reside—along the Atlantic seaboard; 
although we are in a great valley where we are 
charged with lethargy and the taint of the lasei- 
tude that comes with & southern breeze; notwith- 
standing that, we find in this city of more than 
half a million people the greatest electric plants 
in the world. The birth of this great power took 
place before the Christian era; I am wrong—it 
wes born with the primitive and primeval forces; 
it was born when light was born— when Ayer 
came. Imeanto say that it was discovered or 
rather known to men earlier than the Christian 
era, but that its development is modern. 

"I will not delay this representative body of 
gentlemen. You are familiar with the subject; 
you are masters of a science that to the Jayman is 
much of a mystery. Neither time nor opportu- 
nity has permitted me to become even in the way 
of an amateur familiar enough with the subject 
to, warrant me to go any distance into that strange 
and remarkable field. Therefore. permit me 
modestly to retire from it, and leave it where it 
bélongs—to the men who have mastered it, who 
are making it the study of their lives, who are 
giving to it all that the artist can give, all that 
the enthusiast does give. Let me rather go into 
the channel which 1 should follow; the channel 
that brings me here; the channel of hospitality, 
of reception, of entertainment. 

J represent the people of St. Louis. On this 
occasion especially have the public press an- 
nounced, and in a hundred different ways it has 
come to me, that so far as this particular conven- 
tion is concerned, St. Louis will outdo herself in 
making life pleasant and agreeable for the gentle- 
men who have come here to deliberate in our 
midst upon these important matters. 

* Now, gentlemen, in al] seriousness, this isthe 
most important convention, in my humble judg- 
ment, that St. Louis has ever had; not in num- 
bers of delegates, not in the great acclaim that 
has attended your arrival, but in the light of what 
you represent, in the sense of what will be ac- 
complis hed by reason of your sessions here. 

Gentlemen, the City of St. Louis is yours, 
your wives, your daughters and your sweethearts 
—if you have any with you." 

President Ayer then introduced Mr. Robert 
McCulloch, President of the St. Louis Electric 
Club, who said: 

* Mr. President, Ladies and Gentlemen: I did 
not expect this of Mr. Ayer. He has followed 
the Mayor's directions and begun his paralyzing. 
I c&n only repeat what the Mayor has said, and 
that is, that the city belongs to yourselves, your 
wives, your daughters and your sweethearts.” 


ELECTRICITY. 


Address of the President. 


Gentlemen of the National Electric Light 
Association: 


Since the first meeting in 1885 at our sister city 
by the lakes we have spread upon our records 
evidence of the wonderful progress of the great 
industi y which we represent, aud while as meas- 
ured by time the years are few, the progress is 
marvellous. No art, no industry, no s'ience 
can compare with it; and iu no more forcible 
manner can it be presented than by stating that 


there is more capital invested in St. Louis in the 


application of electricity to-day than the sum 
total of investments throughout the United 
States for the production of apparatus and its 
use when this Association was born. These are 
facts well known, yet hardly reulized by those of 
us who аге engaged 1n. promoting this remarka- 
ble development. 

Since our last meeting much has transpired of 
interest to the members of the Assuciation. Im 
portant developments have been announced frum 
time to time through the press, as the result of 
the work of inventors, and many valuable items 
of detail have been brought out to add to the 
efficieucy and satisiactuiy working of existing 
apparatus. ‘Lhe commercial development, huw- 
ever, has been confined to ішілоуешешін іш well- 
known apparatus aud Lot tu radical departures 1n 
Character OI generators us many were led to ex- 
ресі а year ago. Моге light will doubtless be 


given us ш this direction. whicugh sume оі the 
papers we УШ! be fuvorcd With; but there set Wy 
to be litile làbeliboou Өл the Ihticaucucldi 01 u 
шеішдаз soul Mulch will affect the quanty 01 1n- 
уєвишеці» Ih cXasllug uüppaautus, though tLel e 18 
Геньоц to єхресї zu the very near tuture Wat 


which wall li&eiy solve he piobicin o1 lung dis- 


tance UrunsluisiunD in а siübincloly iuabnei. ‘Lhe 
much desired power motor tor slluple ultcinating 
circuits we wre в] uanXiously іоһішр 101, und 
fur some appicauons such 1,000125 us sie hUOWD 
to be prucucul ьроша be produced. 

The reecut patent decisions have introduced а 
new condition to шару, brought snXiety aud 
trouble to some, and sasilsiuction to vthers. 10 
those of us who жеге 1uiled into security by the 
tedious delays of the courts and the persuasive 
arguments ol our iriend the salesman, who bad 
во many advautuges to «Нег, comes unxiety. То 
those of us who have ouly recently entered the 
field, aud who heard very httle оі claws for 
* Foundation Patents,” it 15 a new condition we 
ean hardiy realize, and we doubt ite 1eunty; and 
aud we are strengthened in our doubt by those 
who don't want it su. To those of us who con- 
sidered caretully aud beheved in the ultimate 
establishment of the inventor's aims aud Lights 
and who gave evidence in support o1 this laith by 
paying, іш addition to a fuir mui ket price for the 
apparatus, au additional sum for the right to use 
it, and who have waited many yeuls to receive 
the protection we paid tor, comcs the feeling of 
satisfaction. 

That such a condition as exists to-day can be 
brought about calls for prompt action, that the 
rights of the people muy be better protected. 
Tuat the inventor can be во long deprived of his 
rights that mauy areled to believe by the delay 
that he has none, and to such an extent that mil- 
lions are invested in developing в business wade 
possible by his invention without regard to his 
Claims, is clear evidence of the need of reform in 
our laws which will provide adequate protection 
for the investor as well as the inventor ; and we 
earnestly recommend sume action on the part of 
this Association, that our properties which have 
been solong regarded with distrust und suspicion 
by the financial world muy not have added to 
their burdens the question of their right to use 
devices which are vital to their success; and to во 
place the station mauager that he must not add 
to his other essentia] qualifications that of being 
able to divine what the courts may do in the far 
future. At previous conventions this topic has 
been considered, and efforts made to have Con- 

ress take such action as would give relief. 
Work in this direction should be taken up again 
bv this body and vigorously pushed to comple- 
tion. 

In the past year much work has been accom- 
plished by our secretary, and the showing for the 
year will, I feel, be very satisfactury when his 
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report is read. Three volumes of the Association 
proceedings have been edited, published and de- 
livered to members within the year, bringing 
this work down to date. 

‘Lhe interest in the procedings of the Conven- 
tion evinced by the educational institutions 
throughout the country is one of the encouraging 
signs of the times, aud justifies the statement 
(which is evidenced in mary other ways) that the 
power and influence of the Association are ex- 
tending. ‘Lhe increase of membership ін flatter- 
ing. ith this condition existing there will 
come up for your final consideration the ques- 
tion relative to the reduction of dues. 

From the beginning until to-day every pro- 
ducer and operator in the electrical field las had 
before him the serious problem of how to get 
men sufficiently skilled to execute in a satisfac. 
tory manner the duties assigned them. Un- 
doub'tedly this business has attract¢d in all de- 
partments the most ambitious elements from 
other lines of work, but ав we can ail testily, 
their education in the new field has been enor- 
mously expensive to their employers. but the 
future outlook is promising. While within the 
past three years this army has more than doubled, 
and the new element had httle or no previous 
training or knowledge of the work, yet there 
have been established more rapidly thun ever 
clubs, societies, trade guilds and lubor organiza- 
tions, with the principal avowed object of self- 
education. Their objects aud efforts in this line 
are to be cominended, and form a pertinent 
topic for this budy to consider. 

Within the past year there has been organized the 
National Association of Electrical Workers, with 
headquarters in this city, and having branches in 
many towns and cities. This organization is 
largely composed of linemen, though it expects 
to embrace in its membership electrical аз tisans 
or workers in every department. Their principal 
object, ав stated in the firet number of their 
journal, isto band themselves together fur mutual 
educat.on and improvement; tu establish rooms 
aud provide instructors, and adı pt such other 
methods as may improve the standard of electri- 
cal labor. This organization is capable of ac- 
complishing a vast amount of good if maintained 
on the high plane outlined. If the effort is earn- 
est and honest we can all lend them a helping 
hand and will do it gladly. The wage question 
will never be an element to make a breach when 
the rank and file of electrical workers have mas- 
tered their business. But until that time arrives 
those who tre among them ав leaders should 
keep in mind th «teatisfactory work performed in 
а conscientious manner is the first essential to 
pleasant mutual relations between the employer 
and the employed, as well as the strongest lever 
to raise wages that can be produced. 

During the year that has passed death has 
claimed an unusual number whose names have 
been prominently identified with the active pro- 
motion, deve lopment and applicatie n of electrie- 
ity in its various branches Thore particularly 
iuterested in the department of telegrapby жеге: 
Cyrus W. Field. Wilson G. Hunt, F. M. Gis- 
borne, Jay Gonld and Norvin Green. In electric 
lighting and railways: C. J. Van Depoele. E. Т. 
Lynch, Jr.. M. M. Slattery. and in Europe, 
Werner Von Siemens. In this list are the names 
of those who have borne much of the heat and 
burden of the day and were among the few 
pioneers who hewed the path and assisted to 
broaden the read by overcoming difficulties 
which we, who find it so comparatively smooth 
to-day. little appreciate. 

To our guests who have assembled with us and 
honored us by their. presence. and who will 
further honor and instruct us with their wordsof 
wisdom, I want to express опт thanka; and I 
trust that the members will by their presence at 
the different sessions demonstrate the sincerity 
of this expression on their behalf. 


At the conclusion of his address, the Presi- 
dent declared the Sixteer th Convention of the 
National] Electrie Light Association formally 
opened. 

The President announced the burning of one of 
the largest stations under the marrgem«nt of Fx- 
President Huntley, at Buffalo, and read the fol- 
lowing telegram: 

“Т regret my inability to be present. You 


have my best wishes for а successful convention, 
“С. R. Huntrey.” 


The paper by Mr. А. D. Adams on Wrought 
versus Cast Iron for Field Magnet Frames" was 
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the first paper on the programme, after which, 
there being no discussion on this paper, the Sec- 
retary made the following announcements : 

Letters of regret were read from Prof. Henry 
T. Bovey, Montreal, Canada; Prof. Ed. L. 
Nichols, Ithaca, N. Y. 

Letters of invitation to participate in courte- 
sies were read from Merchants! Exchange, St. 
Louis; Bell Telephone Company, St. Louis; 
Pastime Athletic Club, St. Louis; Knapp-Sellner 
Chandelier Company, St. Louis. 

Ап invitation to hold the next meeting of the 
Association in Omaha, Nebraska, was read from 
Hon. G. P. Bemis, Mayor of Omaha. 

On motion of Mr. Armstrong the latter was re- 
ferred to the proper committee, and the former 
were &ccepted with the thanks of the Association. 

The President stated that the Knapp-Sellner 
Chandelier Company would make quite adisplay 
of fixtures, and 1t was desired that as many of the 
delegates as possible would avail themselves of 
the invitation. Also that there would be open 
house at the Electric Club at all times of the day 
and night, where a buffet lunch would be served, 
and allin attendance at the Convention might 
resort at any time. 

The President read the programme of enter- 
tainment provided by the local committee, a copy 
of which will be found elsewhere in this issue. 

Mr. E. A. Armstrong then read the report of 
the Committee on the World’s Columbian Fair, 
the Chairman, B. E. Sunny, not being present. 


REPORT OF THE WORLD’S COLUMBIAN EXPOSITION 
COMMITTEE, | 


The Paris Exposition of 1881 was lighted in 
part by 1.888 arc lights, and was the first arc 
lighted Exposition. The Louisville Exposition 
of 1882 was lighted by 5,000 incandescent lights of 
16 c. P. each, and this was the first use of incan- 
descents for Exposition lighting. The New 
Orleans Exposition was lighted by both arc and 
incandescent. 

The Paris Exposition of 1889 made the largest 
use of electricity up to that time. .There were 
for public lighting service 1,098 arcs and 8,887 in- 
candescents. 

“Бог private lighting there were used 623 arcs 
and 4,010 incandescents. The total of the service 
installation aggregated 8.125 н. P. capacity, and 
with small installations the grand aggregate ca- 
pacity reached nearly 4.000 н. P. There was prac- 
tically no use made of electricity as a motive 
power. 

The World’s Columbian Exposition has placed 
contracts for 4,500 arc lights, of 2,000 nominal 
earidle power each, and received donations from 
miscellaneous exhibitors of about 700 additional. 
They have placed contracts for about 80,000 
incandescent lights апа received donations ав 
special exhibits of about 10,000 additional. They 
have placed contracts for 2,900 m. P. capacity of 
power generators and received donations of 1,600 
H. P. capacity. 

They have made contracts for electrical foun- 
tains requiring an installation of 900 H. P. capac- 
ity. The aggregate of power generators and 
fountain plant (the latter will be used particularly 
for charging the storage batteries of the electric 
launches) is 5,300 horse power. 

The total aggregate of the electrical installa- 
tion therefore amounts to 19 500 horse power, 
The total aggregate of boiler capacity employe i 
is 18,000 horse power on the standard rating of 
30 pounds of steam per hoisepower. With such 
efficiency as should be expected from the engines 
installed, this represents an effective total of 
about 24,000 horse power. | 

"The most interesting point of this plant will be 
the use of oil as a fuel. From the time the crude 
petroleum is emptied from the railroad tank cars 
into the World's Fair storage tanks, at the ex- 


treme southeast corner of the grounds, this oil 
becomes part of the power plant, the pressure 
upon the delivery pipe being automatically con- 
trolled by the steam pressure in the boilers. De- 
livery to boilers is made by pipes laid under- 
ground from the storage tanks to the boiler 
house, and the oil introduced into the furnace 
through an atomized jet. 


А point of exceeding interest in theengine and 


dynamo room will be the very large adaptation 
of dynamos to Corliss and medium speed types 
of engines in direct connected combinations. 
The largest of these will be a set of verticaltriple 
expansion engines withtwo connected armatures. 
At 160 pounds steam pressure this single unit will 
give most economically 1.200 horse power, with & 
eapacity for continued service of 1,500 horse 
power output. | 


Next to the universal distribution of electric 
power for all points of the ground, the most 
marked advance of the time is the application of 
electricity to the transportation service of the 
Exposition. This service will be by a three 
mile double track elevated railroad, following all 
the precedents and best practices in block signal- 
ling systems, power brakes and all other safe- 
guards of the modern steam railroad used in ex- 
clusively passenger traffic. The entire operation 
will be. however, by electric power drawn from 
an independent power plant of more than the 
aggregate capacity installed at the Paris Expo- 
sition. In this power house will be found the 
latest examples of the large range of direct driven 
power generators, five in number and aggrega- 
ting 3,500 H. P. capacity. | 

To those who have not had an opportunity of 
informing themselves of the part that electricity 
is expecte.l to play at the Exposition, these fig- 
ures will be interesting and will indicate to all 
how much greater by comparison with preceding 
Expositions the Columbian Exposition is bound 
to be. 

The sensational reports telegraphed from New 
York that many of the prominent el-ctrica] firms 
in that State had decided to abandon the space 
allotted to them and make no exhibit, were found 
on inquiry to be based on the fact that three small 
concerns had gone out for reasons that were per- 
sonal to them. Every foot of space in the great 
building has been taken and every electrical 
concern of any consequence in the world will be 
fully represented. 

The active work of preparing for the exhibits 
has been going forward for some weeks and 
many of the electrical firms have made substan- 
tial progress in the erection of their booths. 

The intellectual programme under the auspices 
of the World's Columbian Auxiliary promises to 
be of remarkable interest. As you know, Prof. 
Elisha Gray is at the bead of the electrical branch 
and he now has assurance that the gathering of 
electricians from all parts of the world will be a 
grand one. 

Respectfully submitted. 
B. E. Sunny, Chairman. 


At the conclusion of the reading of the report, 
the meeting adjourned until 2 o'clock. 


AFTERNOON SESSION. 


The President called the meeting to order at 
2:30 P. м. ‘The first business of the session was 
the reading of the paper on Relation of Insu- 
rauce to Electric Lighting and Power," by Mr. 
William Brophy. At the close of the discussion 
on this paper, Col. Meyer announced that 
President Scullin of the Union Depot Railroad 
would provide special cars for such of the dele- 
gates as desired to visit the power station of the 
company in the evening. The paper by Mr. 
R. H. Sterling was then read, on ‘‘ Some Experi- 
ences with the Alternating System.” After which 


the Convention adjourned until Wednesday 
morning. 


— 


Wednesday, March 1, 1893. 


MORNING SESSION. 


President Ayer called the meeting to order 
and announced the first business to be the paper 
by Prof. George Forbes. of England, on ‘‘ Ther- 
mal Storage for Central Stations,” which was dis- 
cussed at considerable length during the morn- 
ing session, after which the meeting adjourned 
until 2 P. M. 


AFTERNOON SESSION. 


After Mr. Cbarles S. Bradley, of Rochester, 
N. Y.,read to the Convention his paper upon 
the subject of ‘‘ Long Distance Transmission of 
Power,"the Presidentstated that there were three 
papers on this particular subject, one by Mr. 
Bradley, one by Dr. Louis Bell, and one by L. 
B. Stillwell. The subject was treated by the 
three gentlemen from three different stand- 
points and could most profitably be discussed 
after listening to all of them. 

The next paper on the programme was tbat by 
Dr. Louis Bell, entitled Power Transmission 
for Central Stations,” which was followed by 
Mr. L. B. Stillwell, of Pittsburg, who read his 
paper. Under What Conditions is the Use of 
Water Power Economical?” After the discus- 
sion of these papers the President then laid be- 
fore the Convention an invitation from the 
Seige] Gas Fixture Company to visit their 
establishment at 219 N. Broadway and inspect 
their stock of gas and electric lighting fixtures, 
and also an invitation from Mr. Henry Sylves- 
ter to inspect at 118 Chestnut street a model of 
a special type of underground subway which in 
the opinion of Mr. Sylvester might be of inter- 
est to some of the members and which he would 
be happy to exhibit. Also a communication 
from the Columbian Underground Electric 
Traction Company inviting the Convention to 
inspect a new street-railway system, underground 
conduit. Also an invitation from the St. Louis 
Car Company to examine & new model presi- 
dent's car constructed by it for the New Orleans 
streot-railway system, costing about $9,000, and 
at the same time offering the use of carriages to 
convey such of the members as signified a de- 
sire to examine the car mentioned. 

The Convention then adjourned until 10 4. м. 
Thursday, March 2, 1898. 


Thursday, March 2, 1898. 


MORNING SESSION. 

The Convention was called to order at 10 4. M. 
by the President, who announced first that any 
of the members of the Association who might de- 
sire to visit any of the theatres of the city of St. 
Lonis this evening would be provided with tickets 
for that purpose upon application to the Secre- 
tary; and second, that the first order of business 
of the day would be the reading of a paper by Mr. 
W. H. Brown, of New York, upon ''Under- 
ground Conduits and Conductors.” Mr. Brown 
not being present in person. the President called 
upon Mr. William Hammer to read Mr. Brown's 
paper for him. 

Mr. William Hammer, in response to the re- 
quest of the President, then advanced to the plat- 
form and read to the Convention Mr. W. H. 
Brown’s paper, entitled ‘‘ Underground Conduits 
and Conductors, and the Experiences of the Elec- 
tric Lighting Companies of New York City.” This 
was followed by a lengthy discussion by Messrs. 
DeCamp, Francisco, Moore and others. The 
next paper on the programme was The Incan- 
descent Lamp from a Commercial Standpoint,” 
by Calvert Townley. . 
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Mr. Towuley onintroducing this paper said: Be- 
fore beginning to read the snbject matter of this 
paper I waut to ask your indulgeuce to onething. 
In listening to papers at patherings similar to 
this one, I myself have found itimpossible, wher- 
ever there was апу considerable amount of math- 
ematical formula presented in the paper, to follow 
the formula while the paper was being read. In 
preparing this paper which I am about to read to 
you I obtained some results which appeared to 
me rather remarkable, and which I do not feel 
justified in presenting to the Association without 
giving a certain amount of mathematics to show 
that they are correct. It has therefore been nec- 
essary to insert in the paper а number of mathe- 
тайса] formule which are more or less of а 
complicated nature, aud in order to make the 
intelligence of the paper continuous I shall have 
to read them, but as the paper is printed those 
who саге to do so can consider such formule at 
their leisure afterwards." 

The paper on The Incandescent Lamp from 
& Commercial Standpoint" was then read by its 
author, Mr. Calvert Townley, after which a re- 
cess was declared until 2 o’clock. 


AFTERNOON SESSION. 


Vice-President Armstrong called the meeting 
to order. The first business was the reading of 
the paper of Mr. Н. C. Meyers on “ The Vul- 
canizing Process for the Preservation and 
Strengthening of Poles, Cross Arms, Ties, eto. ," 
after which the paper of Mr. E. A. Armstrong 
on the Morals of Corporations” was read. 

The discussion on the paper of Mr. Calvert 
Townley, on The Incandescent Lamp from а 
Commercial Standpoint," which was read at the 
morning session, and discussion on which was 
postponed until the afternoon session, was then 
taken np. 

A rather general discussion was participated 
in on the relations of the snpply companies to 
central station men which was incidentally in- 
troduced. Prof. Weston gave a description of 
the successive stages through which the incan 
descent lamp has passed as regards the prodnc- 
tion of the carbon and guarding against the 
rapid destruction of the lamp. 

The general] discussion concerning tbe supply 
companies was participated in by Dr. Bell, A. J. 
DeCamp. T. C. Smith, J. J. Burleigh and W. 
8. Howell. 

The question was referred to the Committee 
on Relation Between Manufacturing and Cen- 
tral Station Companies. 

Mr. Armstrong offered the following resolu- 
tion: 

Resolved, That the sincere thanks of this Asso- 
ciation are due aud are hereby tendered to the 
citizens of St. Louis, the Electric Club. the 
Electrical Exchange, the Bell Telephone Com- 
pany aud the city press for their very full reporta, 
as well мн to many others. for the very elaborate 
courtesies they have extended to us, which have 
rendered our stay here во exceedingly plearant. 
We have discovered that the kind proffer of His 
Honor the Mayorin his welcoming address has 
been liberally realized. St. Louis and all that 
she has is ours. 


The resolution was unanimons]y adopted. 
Mr. Armstrong also offered the fullowing : 


Je agi e 1, That we extend as an Association 
&ud individually our thanks to onr esteemed 
President. James T. Ayer. for the abilitv and 
courte-y with wh'ch he has discharged the re- 
sponsible о тіні duties of his position. As in- 
dividuala we want pnt on record the fact thot 
from onr experience here іп St. Lonis at this 
Convention we have learned that his affa ilityv is 
perfectlv generated. is of the highest efficiency. 
the lines are inunmerable and аге all overeronnd, 
the enrrent. it sent. ont withont a drop or flash, 
and оп there lines there ir по awitehhoard. throw- 
ont. ont · off or arrester ; and azainst its power no 
amonnt of trouble has been able to act as an 
insnlator. 


The resolution was unanimously adopted. 
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President Ayer responded to the resolution 
and expressed himself as pleased to know tbat 
the delegates had been so well provided for; 
and said that he in turn was indebted to the 
citizens of St. Louis for the earnest effurts they 
had put forth on this occasion. 

He thanked the gentlemen for the attention 
they had given to the meetings of the Associa- 
tion. 

At this point the regular sessions closed, and 
the meeting went into executive session. 

An interesting feature at this time was the 
passage through Tenth street of the vehicles 
used in the service of the Municipal Electric 
Light and Power Company of Mirsouri, of 
which Mr. Ayer is general manager. The pro- 
cession consisted of the superintendent's light 
wagon, pole wagon, dynamo wagons for the 
handling of heavy machinery, linemen's wagons, 
trim mers’ carts, inspectors’ carts, line repairers’ 
carts, metermen’s carts, and one or two other 
kinds of carts, the whole aggregating about 
eighty. The company serves a territory of up- 
wards of sixty square miles in St. Louis and East 
St. Louis, and finds these vehicles necessary in 
the conduct of its business. 

In the execntive session the Secretary’s report 
was read, which showed the Association to be in 
a most healthy financial condition. 

There were thirty one new active members 
gained during the year, and the total member- 
ship of all classes is now 250. b 

Nikola Tesla and James I. Ayer were elected as 
honorary members of the Association. 

А hearty invitation was given to the Association 
by Dr. E. C. Kilbourne, of Seattle, Wash., for 
the Association to meet there next year. The in- 
vitation was most cordial, and went to the extent 
to state that the expenses of every one in attend- 
ance at the meeting would be paid by the citizens 
of Seattle. 

The fullowing were elected the officers of the 
Association for the ensuing year: 

I resident, E. A. Armstrong, Camden, N. J. 

First Vice-President, M. J. Francisco, Rut- 
land, Vt. 

Second Vice-President, C. Н. Wilmerding, 
Chieago, Ill. 

Secretary, George F. Porter, New York. 

Members of the Executive Committee: 

J. А. Seeley, New York. 

E. F. Peck, Brooklyn. 

A. J. DeCamp, Philadelphia. 

W. A. Morrison, Woodstock, Conn. 

H. J. Smith, New York. 

C. H. Blaxter, Pittsburg. 

The place for holding the next meeting was re- 
ferred to the Executive Committee. 

The Convention then adjourned. 


Wrought versus Cast iron for Field Magnet 
Frames. 


BY A. D. ADAMS.* 


The modern bi-polar dynamo may be broadly 
divided into two essential parts, the field magnet 
and the armature. 

The office of this armature is to conduct mag- 
netism through its core, and cut or cross this 
magnetism by means of its windings or in- 
ductors. 

The office of the field magnet is to conduct 
magnetism from one side of the armature to the 
other. and usually to carry the field coils. 

It is entirely possible to draw a current from 
an armature when revolved within an exciting 
coil, even though it have no field magnet to com- 
plete the magnetic circuit. 

One objection to such an arrangement would 
be the excessive amounts of copper and energy 


* Read bfore the National Elcc'ric Light Association, 
8t. Louls, Mo., February 38 And March 1, 9, 1893. 
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require 1 in the exciting coil for a given effect, as 
the lines of maguetism would have to pass 
through the air in order to complete the mag- 
netic circuit from one side of the armature tothe 
other. | 

The great advantage of the combination of the 
armature and field magnet over the above ar- 
rangement lies in the fsct that the field magnet 
forms a magnetic path of much less resistance 
than the air. 

The ваше reasoning that leads to the comple- 
tion of the magnetic circuit through the field 
magnet seems to indicate that the best metal for 
this purpose is that having the greatest magnetic 
carrying capacity and permeability per unit of 
area and cost. 


The aim in this paper is to point ont some of 
the advantages of w10ught iron over cast iron for 
the field magnet frumes of bi polar dynamos. 

The reseaiches of Prof. Ewing and Dr. Hop- 
kinson show that the same magnetizing force per 
unit of length. as measured in ampere turns, 
which produces јр good hammered scrap iron a 
magnetization of 100,000 lines per square inch,pro- 
duces in good gray cast iron only about 42,000 
lines per sqnare inch, and these values are about 
as high as те сап go in either of these metals 
and get anything like а proportion «te increase in 
magnetism for increase in magnetiaing force. 

If, then. the sume number of ampere turns are 
to he used for a given length of magnetic circuit, 
cast iron mnst be abont two and a half times the 
section of wrought iron. 

Since the fleld magnet. to have the same mag- 
netic carrying capacity at the same permeability 
mutt have abont two and a half times the section 
when made of ca-t as when made of wrought 
iron, the weight of cast iron for the same type 
and capacity of machine will be about two and a 
half times that of wrought. 

In order to compare the relative amounts of 
copper required in field magnet windings for 
machines of the same capacity, but with different 
metals in {һе fleld magnet, the same wattage 
e exciting current must be assumed for all 


pen. 

. Taketwo machines of thesame type and capac- 
ity. with the same length and section of air gap 
between the armatnre core and pole pieces. and 
let one field magnet he made of wronght and the 
other of cast iron thronghont. each having the 
field magnet core circnlar in section and the area 
of the cast iron core two and one-half times that 
of wroneht. 

Since the ampere turns reqnired on each mag- 
net are eqnal. also the watts expended in wind- 
ing. there will he the same number of turns of 
135 on the cast iron as on the wrought iron 

eld. 

As the two field cores are circular in section 
апа one two and а half times the area of the 
other. the length of wire reqnired aronnd the 
cast iron will be to that around the wrought iron 
соте 884/24 : 1. 

Since tbe weight of copper reqnired to trans- 
mit a given amount of electric energy at a given 
pressure and loss varies ав the aqnare of the dia- 
tance, the weight of copper on the caat iron will 
be to the weight of copper on the wrought iron 
соте as (SBZ: 1* = 24 : 1. 

The general practice among American mann- 
facturera of bi-polar dvnames and motore ја to 
use either cast iron entirely or cast iron yokes 
and pole pieces and wronght 1ron cores. 

In the latter case the sectiona of the cast iron 
parts are nsnallv made only abont one and a 
half times that of the wrought iron. 

With these proportions between the wronght 
and cast iron either an excessive amonnt of mag- 
netizing force must be expended to drive the 
magnetiem throngh the pole pieces and yok eg. or 
еіне the wrought iron соге must be only saturated 
to a very low degree. 

The ятпопті of copper or field enrrent must he 
in either ease considerably increased above that 
reqnired when the cast and wronght iron parts 
have their correct relative proportions. 

Magnetic leakage is considerably increased by 
the nse of cast iron. ая compared with wrought 
iron, hv reason of the greater anrface of the cart 
iron. algo the mneh higher relative degree of 
saturation at which it ia frequently naed. 

It is evident from the above that the weicht of 
iron and of copper for the field magnet and wind- 
ing in я machine of given capacity are hath more 
than twice ая great when cast as when wronght 
iron is used entirely. 


=. When the field magnet is made partly of cast 
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and partly of wrought iron, the increase of iron 
and copper 18 not so greut and varies with the 
relative section of the cast and wrought iron 
parts. 

The advantages of wrought iron over cast for 
the field magnets of bi-pular dynamos seem to 
be more generally appreciated in England than 
with us, ав nearly all the leading makers of such 
machines there use forged wrought iron entirely 
for field maguet frames. 

As the relative magnetic valueof wrought and 
cast iron becomes more generally appreciated by 
dynamo builders in this country, the former will, 
no doubt. be much more generally adopted. 

The followiug data of.a two horse-power, 110 
volt motor, designed by the writer, and having а 
forged wronght iron field magnet throughout, 
may be of interest as illustrating some of the 
above points: 

Type of motor, bi-polar. 

Type of armature, smooth core, Gramme. 

Weight of motor, 250 pounds. 

Speed of armature without load, 1,700 revolu- 
tions per minute. 

Turns of wire on the armature, 360. 

Size of wire on tie armature, No. 15 B. & 8. 
gauge. 

eight of armature wire, 3 5 pounds. 

Resistance of armature, cold, 4%, ohms. 

Renistance of field coil, cold. 140 ohms. 

Currant in field coil. % ampere. 

Wire in field coil, 26 pounds No. 21 B. & S. 


uge. 

Particular attention is called to the number of 
indicators on the armature of this machine, 
namely 860. which is very small when its weight 
and the moderate speed at which it runs are taken 
into cousideration. 

It is very evident that these results could not 
have.been obtained had cast iron been used, 
either wholly or in part, for the field magnet. 

It may be pointed out that the weight of wire 
and the energy required for field excitation 
might have heen considerably reduced had it 
been thonght best to reduce the length of the air 

p. but it was desired that the field exciting 

orce should praetically overcome the tendency 
of the armature to distort the magnetic field in 
the air gap. which result has been obtained by 
the above construction, so that no change of 
lead, with the brushes. is necessary when the 
load of motor is varied from nothing to its full 


eapacity. 


Relation of Insurance to Electric Lighting and 
Power. 


BY. WM. BROPHY.t 


Is has been my good fortune to be in а posi- 
tion to witness the early attemptsto introduce the 
electric light, and the attitude of the insurance 
companies and their agents as well as State and 
local boards. 

To say that they received this new form of 
illuminant with unmistakable manifestations of 
welcome would not be in exact accordance with 
the truth. 


Insurance companies have paid dearly in the 
past for the mistukes of those engaged in the in- 
troduction of all modern forms of artificial illu- 
mination aud many forms of heating. 

But in spite of their evident hostility, the elec- 
trie light made slow but steady progress in the 
good graces of the public.and while looked upon 
as being capable of doing more than its share to 
reduce dividends on insurance stocks, yet it has 
gained somewhat in fuvor with them. 

The insurance inspector instead of assuming а 
knowledge which he did not possess, for the sake 
of increasing his own importance in the eyes of 
those who employed him. kept in tonch with 
those whose daily experience enabled them to de- 
tect any inherent weakness in the devices and 
systems of transmission, and enabled him to 
assist in perfecting the same by advocating all 
improvements that increased the safety and did 
not impair the efficiency of the system. Jn this 
way the standard of safety has been raised toa 
degree that approaches perfection. 

In this way fire losses cansed by electric cur- 
rent decreased, notwithstanding the enormous 
increase of electric light, power and railway 
business. and the fears of the insurance compa- 
nies were in а great measure allayed. In marked 
contrast with this mode of procedure is that of 
certain insurance inspectors and others who are 
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now engaged in an attempt to undo all that has 
been done to bring about ап era of good feeling 
between these two great interests and enable 
them to work together harmoniously. 

This attempt ut mischief-making is all the more 
reprehensible owing to the progress that has 
been made toward harmonious relations at & 
meeting of yourrepreseutativesand those highin 
the councils of insurance associations. With the 
exception of one or two of those present at that 
meeting, all expressed themselves in the most 
friendly terms toward those engaged in the elec- 
tric business. and desired to cultivate this feel- 
ing of friendship. 

The real fact iu the case is that millions of in- 
surance has been placed by the agents and 
brokers on property that is far more hazardous 
thin the very poorest electric light plant in the 
business portion of the city, and in view of the 
fact that it is now proposed to add & small charge 
to the rate of insurance where electric lights are 
installed in compliance with board rules and 
specifications." and & charge of 25 cents where 
they do not meet with the approval of the insu- 
rance inspector, I would advise you to proceed 
with ав much care ав though the building in 
which уоп are installing wires and fixtures was 
your own and you had no insurance on it. Do 
not rely on the uncertain movements of the in- 
surance inspector. You are the one whose busi- 
ness will anffer from the bad effects of fires 
cansed by defective wiring. 

Do not place а station in some old ahandoned 
building. as an increase of rates willfollow. Do 
not set vonr machinery down on the ground and 
build a tinder box aronn 1 it, for besides assuring 
high rates of insurance it does not speak well for 
the hnsiness sagacity of the owner. 

Proceed as though yon proposed to do a 
legitimate bnainess and for all time. Build your 
station on solid fonndation. the walls of brick or 
stone. not over two stories high. 

Take every possible precaution known, and 
you need have no fears of acts of unneighhorly 
conduct or apparent neglect of your property by 
the ever active insurance agents.  In-tead of 
waiting for yon to seek them ont and beseech 
them to insure it, they will he as attentive to you 
ач the most ardent vonng snitor ever was to h's 
lady-love. Remember that so-called tariff rates 
and agreements, that hold insnrance associations 
together for the purpose of maintaining high 
rates, are hit ropes of sand. and that keen 
weapon.active and oftentimes bitter competition. 
ia continnally entting it npin little nieces and 
lattine this ста", that shonld be rightly named 
„ Trust.” drift on the hostile shore of independ- 
ent action. 


Some Experiences with the Alternating 
System. 


BY R. Н. STERLING.“ 


To those who adopted the alternating system 
in the early days I need not recall the feelings 
with which we looked on this long-distance 
transmission of energy for incandescent light- 
ing. It wassuch a gigantic stride— such а radi- 
cal departure from previous methods of incan- 
descent lighting— that many who had experi- 
mented for the benefit of parent companies 
before were a little cautious about nursing this 
new infant up to the state of practica] manhood. 
Especially were we so when so much was said 
and written by the opposition side and by others 
wko claimed to be non-partisan. However, our 
company, among the first, did install a large 
alternating plant— the largest, I believe, at the 
time in the United States. How wise we were in 
doing so I will answer by pointing to the enor- 
mons growth and success from the start of alter- 
nating current lighting, and its finally being 


fostered by those who were at first its bitterest 
enemies. 

A few minor details in apparatus did not just 
meet the requirements for practical use; butour 
parent company has always been willing to adopt 
the suggestions of its users and remedy. defects 
discovered by them a plan, hy the way, which 
should be followed by all who manufacture appa- 
ratus—for the central station men are thore who 
are best able to judge its merits and criticise it 
from all sides. 
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I will begin with the switchboard. A circuit 
board is eminently better made of marble, ава 
matter of both safety, durability and appearance, 
and should have plenty of space between it and 
the wall The dynamo bus wires should run in 
horizontal rows on the back, with plug holes ex- 
tending through to the front, to connect to either 
side of the changing switch. "Ll here is a chang 
ing switch, of course, for each feeder or circuit, 
and all bus wires can be connected to any partic- 
ulac feeder. The front of the board should be 
divided into perpendicular panels, each panel 
representing a feeder. 

On the back there will be the converter for 
voltmater, compeusating devices. etc., and the 
fuse blocks. These are preferably placed on the 
back. as it is an unpleasant thing to have в fuse 
blow ір а man's face. and they should not be во 
high on the board that they cannot be reached 
standing on the floor. Many of yon, undoubtedly, 
have had trouble with а fuse arcing, and finally 
melting the fuse block into & conglomerate mass, 
or setting fire to the switchboard. There are 
two simple remedies for overcoming this : one is 
to have all fuses covered with a piece of asbestos 
paper rolled around the fuse wire or link in the 
form of & tnbe, & little larger on the inside 
diameter than the wire, to allow for radiation of 
heat. so that the fuse will not melt uuder its 
rated capacity. These asbes‘os tubes are very 
easily made, and can be pasted either with 
shellae or silicate of soda, which is preferable, 
the idea being that when a fuse is blown the 
pent-up gases in tlie tube are forced out at either 
end so violently that the resulting arc is dissi- 
pated immediately. 

Auother simple plan to prevent arcing is to 
have all fuse blocks placed on а narrow shelf, 
with their faces up.as there is always a tendency 
in an arc to take an upward direction owing to 
the current of heated air resulting from it. and 
in taking this direction there is & natural pull- 
ing away of the arc from the two metallic por- 
tions of the fuse block, whereas were it in а 
perpendicular position with the current usually 
coming in at the bottom of the block. this up- 
ward tendency of thearc only completes the path 
acrors the gap, and so continues arcing. Fuse 
wire as now made is quite reliable as to its carry- 
ing capacity. bnt. like many other good things, 
is not trnstworthy if abused. A lead fuse. either 
wire or flat link, should never ba screwed down 
under a screw head and washer. no matter how 
small the carrying capacity it is intended for. 
This may do for a short time, bnt the soft metal 
soon loosens пр. а poor contact is formed and the 
fuse melts from the heat thus generated, causing 
по end of aunoyance. This applies to fuses, no 
matter where they are nsed, all over the circuit. 
The one way ont ot this isa «mall flat copper 
terminal, slotted to slide nnderthe screw head, 
and soldered to each end of the fuse wire. We 
now compel al! wiring contractors to use а cop- 
per terminal fuse. and we ourselves replace all 
hlown-ont ones with this style; bnt with seventy- 
five thonsand lighta connected np. we do not see 
our way clear to weeding ont theo'd fuses just at 
present; so let this be a warning to those young 
in the business. 

On the front of the switehbeard we have for 
each section or panel а volt and ampere meter 
for every feeder, one over the other, and sur- 
mounting these a pilot lamp run from the con- 
verter aunppnlying tho voltmeter, whose primary 
should be tapped on the feeder wire above the 
fuse block. so that копа a fuse go ont quietly. 
as ia generally the case when Їпвев are arranged 
in the manner I have mentioned. the attendant’s 
attention will be called to the fact by the extin- 
gnishing of the pilot lamp. The changing switch. 
generally placed on the front of the board for 
each feeder, should be about breast high. ко as 
to he easily reached to make a quick throw. I 
aay папа Пу placed on the front of the hoard, as 
it is only recently that a new switch has come ont 
that has ita jaws and contacts so arranged that it 
can be placed on the rear of the nanel. with the 
lever extending through a slot to the front of the 
hoard. Placing the switches horizontally will 
lessen vreatly the eontinuance of this sre cn the 
same -princinle that T have mentioned the placing 
of fnse blocks on the &switehhbonrd with their 
faces np, and а fibre or alate partition between 
the jaws will prevent the are short-circuitirg the 
dynamo. It ia due to inductive discharge from 
converters and line. and ік similar to the extra 
current or field discharge of a dynamo. Tts oc 
eurrence depends largely upon the period in the 
wave nhare at which the cirenit is opened, and is 
proportional to the length of the cirenit and the 
number of converters connected on the line. Т 
have found this discharge to occur more fre- 
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quently on circuits whose converters were 
partially loaded. ‘This would naturally seem to 
be the result when the secoudary coils of the 
converters were exerting no action on the pri- 
mary, but I have had the most severe arcing on 
circuits with heavy loads. The damaging result 
of these arcs, however, has been entirely dimin- 
ished since placing the switches horizontally, as 
I have described. I have spoken only of the 
feeder amineters. There should, of course, be an 
ampere meter for each dynamo. These are 
preferably placed together in а group at one end 
of the board, so that ata glance the attendant can 
see what load he is carrying, or on what dynamo 
there remains room for more feeders as the load 
comes on or goes off. The regulators and rheo- 
stats can be placed at the base of the switch- 
board, or much better, if there is room. іп a com- 
pact row out in front of the board about four 
feet on а strong framing of wood or iron. so that 
all the voltmeters can be watched nt the same 
time that the adjusting of th» pressure is taking 
place. This saves the annoyance of the attend- 
ant jumping from the rheostat ont to the front to 
catch a glimpse of the voltmeters to see how 
near he has come to gnessing attheright amount 
of resistance he should have thrown in or out. 
The result will be far better service if the rheo- 
stats are thns arranged. 

This now brings us upto the remaining feature 
of the switchboard—the lightning arrester. There 
тау, however, be a lightaing arrester on each 
side of every feeder, placed in a row at the top 
of the board or ou the wall back of it. and a 
heavy copper wire rnuning along past this row 
and connected to each arrester with а tap wire, 
and the main wire leading to a good ground in as 
straight a path and with as few crooks and turns 
ав norsible. as avery bend offers a source of relf- 
indnction detrimental to the flow of the lightning 
discharge. Тһе вопгсе of gronnd cannot be too 
perfect; have several of them radiating off to 
different points. so should one fail the other may 
be relied npon. The lightning arrester iteelf 
shonld be an instrument devoid of fnses, be 
capable of rupturing instantly the arc formed. 
and still remain set for a second discharge; 
shonld be free from all moving parta, not absorb 
energy, and s&honld besoreliable and substantial 
that they conld be set пр anywhere on the line 
and forgotten and still perform their dnty. A 
verv convenient method I have fonnito make а 
reliable earth connection for arrestere out on 
the lines. ін to dig a hole at the foot of the pole 
abont two feet in diameter, three feet deep and 
driving down throngh it a twelve foot length of 
one and a quarter inch galvanized iron pipe. 
having on the lower end a driven-well point to 
allow it to be driven easily.and a cap screwed on 
the npper end to prevent the sledge hammer 
splitting the pipe. The No. 6 wire can be more 
thoronghly soldered to the pipe before it is sunk. 
The upper end should be driven to about one 
foot below the surface. and the hole filled in with 
finely broken coke, which increases the conduct- 
ing surface at that part of the earth that is the 
4туеві, and the lower end of a twelve foot pipe 
will nsually bein moist earth, and can be relied 
on to furnish a good connection at all times 

As alternating stations increase in size and 
larger units of dynamos are adopted—which is 
certainly a wise step towards economy—another 
class of appliances are required at the switch- 
board; namely, devices for independently regu- 
lating the state of pressure on any particular 
feeder. the dynamo pressure remaining the 
same. The necessity of this can readily be seen, 
for we will have, say. on the same dynamo. when 
it is of large capacity. several feeders of different 
load-; th se carrying the greatest number of 
amperes requiring & higher electromotive force 
to overcome the drop on line, so that if this re- 
quired pressure all came from one source these 
feeders of lighter load would be receiving too 
much potential. and а large lamp breakage would 
be the resnlt. Therefore. the potential of the 
dynamo is regulated for the lighter feeders. and 
pressure raisers or '' boosters ” used to bring np 
the potential still higher for the remaining feed- 
ers. The principle of these regulators is this: 
If we take в converter whose capacity equals the 
maximum load of the circuit and connect the 
secondary in series with one side of the feeder, 
and the primary across the two sider, we are 
then adding the fifty volts of the secondary of 
the converter to the 1.000 volts cf the line. raising 
its initial pressure five percent. Adding a nnm- 
ber of these in series in like manner and having 
a suitable switch to throw them in or out in euc- 
cession. makes a very convenient means of rais- 
ing the voltage. 

Reactive or choking coils may be employed 
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instead of ‘* boosters,” with the same end in view 
—i. e., the proper adjustment of pressure on 
feeders of unequal dropsupplied from one source 
--only in their use they will be placed on the 
lighter feeders and the dynamo be made to raise 
the electromotiye force fur those having the 
heavier load. 

A serious annoyance is often met with on the 
line from the inductive effect of two parallel cir- 
cuits upon each other, causing the lights to 
waver or pump.“ which better expresses it. 

We seldom find this effectin small stations un- 
less the feeders are parallel to each other for a 
considerable distance. It is most marked in cir- 
cuits that are parallel and one of them carrying 
а heavy losd. which exerts this inductive influ- 
ence on neighboring lines on the same principle 
as the primary coil of a converter inducing cur- 
rents in the secondary parallel to it; only in the 
case of this action on the liner where each line is 
fed from a separate dynamo, their phases. of 
conrse, not corresponding. we have in this cross- 
indnetion a very unsteady action in the current. 
Annoying as this trouble is. it is one of the 
easiest to remedy. First. see if some combina- 
tion on the switchboard will not bring about a 
change in affaire. Ascertain if the several lines 
on which this tronble is noticed cannot he all 
run on the same dynamo; but if this should 
cause thia induction to appear on other circuits 
formerly free fr. m it. the then remaining way is 
to transpose the circuita midway between the 
starting point and where they cease to run 
parallel. by inserting а break arm in each side of 
the line, and joining in the shape of а croas 
the fonr ends thus formed. This will neutralize 
and break up the tronble completely. 

These topics I have touched on in mv paper 
have heen chosen as those most interesting and 
worthv of disenssion. and with the hone that 
they will be of benefit to some of vou. and cal] to 
mind other experiences I have not mentioned, 
which. if given freely hefore a body of this na- 
ture. will help bring about the resnita we are all 
striving for— good service and dividends. 


Thermal Storage for Central Stations. 


BY PROF. GEO. FoRRES. 


When asked to give you a paper on some elec- 
tric lighting subject. it seemed to me that I 
could not choose a better one than Thermal 
Storage for Central Stations. which has had so 
mnch attention directed to it lately in England. 
It has long been evident that storage of some 
kind might lead to great economy in central 
station work. The reason of thia is that the de- 
mand for light has in most cities а maximnm for 
only two or three hours of the day. Not only 
do we require to have plant lying idle all the rest 
of the day, but the expense of working for thore 
few hours is increased by its temporary charac- 
ter. This loss of economy has occurred both in 
engines and boilers. Underloaded engines are 
very inefficient and use up a lot of coal. This 
defect is, however, got over in all important cen- 
tral stations by having at least & few engines of 
small power {о carry the day load. We are thus 
able to have engines in use always working their 
most economical load, that is near full Joad. The 
other loss in economy comes from the boilers 
which have to be fired up and heated only for a 
few hourg’ work, and then banked or else allowed 
to соо] down. This loss cannot be overcome by 
working the ordinary plant in any special manner. 


At the Kensington Station in London, where the 
engines are always working at an economical 
load, 5 lbs. of coal are used per electrical horse- 
power per hour, whereas in tests of twenty-six 
hours’ duration, made on the same plant with all 
the boilers doing full work, only 34 lbs. of coal 
were required for Ње same duty. If. then, we 
could have storage of any kind by which power 
is absorbed at times of light load and given off at 
times of heavy load, we should save 1} lbs. of 
coal per horse-power per hour. 

Some have thought that the nse of storage bat- 
teries would overcome this trouble. It does во, 
but at an enormous capital expenditure in stor- 
age batteries, with a loes of 20 тег cent. in the 
energy given to the batteries and with а depre- 
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ciation account which no one would put at a less 
figure than 12 per cent. per annum. 

І have previously proposed that in а hilly 
country the boilers and enzines should be work- 
ing all the twenty-four hours at the rate of the 
average demand, and that they should be used to 
pump water through a pipe to a high reservoir at 
least 500 feet above the pumping station. At the 
lower end of the pipe turbines are placed driv- 
ing dynamos. During the daytime the reser- 
voir is being filled, aud in the evening it is being 
emptied. This procures a saving in buileis aud 
the snbstitution of cheap turbines and a small 
number of efficient pumping engines for a large 
number of less efficient engines to drive dynamos. 
It also reduces the coal consumption from 5 lbs. 
to 3 lbs. per horse power per hour. Ina paper 
read last year before the British Association for 
the Advancement of Science, I showed that this 
plan conld easily be adopted at Edinburgh, in 
Scotland. the saving in capital and annual ex- 
penses being both very large. 

But it is not every city that has these advan- 
tages, and I wish now бо introduce to your notice 
the excellent scheme which has been invented by 
Mr. Dewitt Halpin, of England. | 

He proposes to put up boilers only of the aver- 
age capacity and to work them day andnight. At 
times of light load the steam is carried through 
pipes into large iron reservoirs of cheap con- 
struction, and is used to heat up the water in 
these reservoirs to а high temperature and press- 
ure. When the heavy demand comes on in the 
evening, steam is drawn from these reservoirs. 
The losses of heat from radiation from the reser- 
voirs can be made very small] indeed with 
proper lagging, in fact quite imp rcept/lle. 

This is the general scheme of Mr. Halpin’s 

plan. Butit nas twoadvantages which are not во 
apparent at first sight. One is the purity of 
water supplied to the boilers. Mr. Halpin’s 
pumps feed water into the hot reservoirs when 
impurities are precipitated iu а place where they 
cando no harm. The boilers, ou the other hand, 
are fed from this pare water in the reservoirs. 
. The other incidental advantage of the system 
ів that priming in the boiler does not cause any 
inconvenience, as the steam is all supplied to the 
engines from the reservoirs. Now it has been 
found from the experience with the water-tube 
boilers which are so much used in this country, 
that only three pounds of coal per hour can be 
burned per square foot of heating surface. on 
account of excessive priming. instead of the six 
pounds per square foot which we сап use with 
the Cornish or Laneashire boilers, and which 
might be used with water tube boilers if priming 
were no objection. Thus it appears that the 
adoption of Mr. Halpin's system not only reduces 
the number of boilers that we require, but also 
doubles the capacity of each boiler. 

Mr. Halpin has worked out the relative cost of 
supplying machinery to the central stations of 
Berlin (1) without auy storage, (2) with storage 
batteries and (3) with thermalstorage. He first 
selected this station because the output at each 
hour of the day all through the year was pub- 
lished before any other central station had pub- 
lished similar data. In this system there are four 
central stations, giving off about ten thousand 
electrica] horse-power. 

The load at different times of the day is such 
as to lead to the following data: 


Maximum load . 7.500 kilowatts. 
Mean load............................ 2.030 “ 
Excess of max. above mean...8.080 “ 
Duration of ditto.................. 7.5 hours. 


Now Mr. Halpin claims that he can replace 22 
boilers for working in the ordinuy way by 5 
boilers and 92 of nis storage cylinders, whichare 
cheap to construct and have necessarily а small 
depreciation. His claims, which I must admit 
seem to be quite well founded. are that while 
laying out somewhat more capital on his plan he 
gets в very large return from the extra capital 
spent. 

I consider that in these days, when we are 
learning to realize the importance of cutting 
down working expenses in central stations, this 
system must necessarily occupy an important 
place. But it is of peculiar interest to me, owin 
to its applicability to a kind of work to which ї 
have devoted а large part of my time in the last 
seven or eight years.  Ireferto the burning of 
the house refuse and garbage in our cities. 

Taking the ordinary house refuse consisting of 
ashes, coal, wood, paper, old boots, vegetables, 
bones апа scraps, crockery, tin-cans, iron pots. 
bottles, and adding thereto occasionally dead 
catsand dogs. infected mattresses and condemned 
meat, I can throw the whole of these without sort- 
ing upon the furnaces, and without producing any 
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offensive odor or dust I can raise the temperature 
of the gases where they reach the boilers to over 
2,000 degrees Fahrenheit. From my data as to 
the amount collected in different houses in Eng- 
land per head of the population, I find that from 
the house refuse of any town І сар supply enough 
steam to generate electric light at the rate of one 
16 candle power lamp per head of the population 
for two hoursevery night of the year. By doing 
this I am saving the municipality irom $10.060 to 
$20,000 per annum per 100,000 inhabitants for the 
cost of removal of house refuse. І am preventing 
these objectionable materials from being dumped 
in the outskirts of the city, where building opel a- 
tions will soon commence, or in the neighboring 
harbors or lakes, either of which plans is a nuis- 
anceand unhealthy. The only resulting material 
is & Clinker, wh.ch can be broken up and which 
when mixed with cement makes admirable con- 
crete or artificial stone for paviug, while by itself 
it makes excellent tuundations for roads. 

Now these enormous advantages, of the truth 
of which we have ample proof from a practice 
extending over nearly twenty years in Eugland, 
can be worked at 1uil economy only when the 
burning of refuse is quite continuous and uni- 
form. To du this we must have storage of some 
kind. In billy countries the plan I have advo- 
cuted of water storage is generally available and 
is very economical. In all other cases thermal 
stolage is fur and away the most economical 
mode of working, and in this line alone, if in no 
other. I have always said frum the first moment 
I knew of Mr. Halpiu’s invention that we have 
here the last item which was wanting in order to 
do awuy with the barbarous methods generally 
adopted for getting rid of house refuse, and at 
Ше same time utilizing the 1efuse in a manner 
that will confer material benefits on all the in- 
habitants оі a great town, snd pecuniary advan- 
tages on those who unde) take the work. 


DISCUSSION, 


Dr. Bell—I think we are fully alive to the im- 
portance of testing this kind of storage work to 
which роғ. Forbes bas called our attention. In 
our country it seems to me that his plan of stor- 
ing water power 1s one that can be worked suc- 
cessfully, quite aside from the matter of thermal 
Storage. There sre certain parts of our county 
where coal is very dear, and wheie everything in 
the way of power that can be saved should be 
saved, There are places that are so situated as 
regards topography that the water storage scheme 
could. I believe, be successfully worked. 

As to the thermal storage itself, 1 hardly feel 
competent to speak in extenso. Iwill simply say 
that it seems to present a very important pussi- 
bility; and 1 can heartily ndd that I most cordi- 
ally ugree with Prof. Forbes in the great value 
of working out a commercial system for the de- 
struction of garbage. 

Mr. De Camp—U pto what temperature does 
the water in these reservoirs rise? 

Piof. Forbes—The highest temperature is 
about 407 degrees; it runs from about 350 to 407. 
I think that corresponds to the variation between 
120 pounds pressure and 250. 

Mr. De Camp— When the time of maximum 
use of power arrives, does Mr. Halpin put the 
hot water that is in these reservoirs buck into his 
boiler for generating steam of sufficient pressure 
to run his engines? | 

Prof. Forbes—No, sir; the steam in the reser- 
voir under normal conditions, we will say, is 
under 250 pounds pressure, and as he gradu- 
ally takes off the steam in the reservoir to 
reduce the pressure, the water, of course, begins 
to boil, and gives off still more steam, so that he 
always has а supply of steam until the pressure in 
the reservoir has been reduced down.to the 
working pressure of the engines. When he gets 
below that, of course, he bas exhausted his 
Steam, and has to put in more power from his 
boilers. 

Mr. Haines—I would like to ask Prof. Forbes 
to give us а comparison of the efficiency of stor- 
age of water—raising water to & height— and the 
efficiency of thestorage of stcam in his cylinders, 
which would be of interest to many of us. 

Prof. Forbes— The gentleman has asked me for 
а comparison of the relative efficiency or cost of 
the system of the storage of water which I had 
myself propesed. and that of thermal storage 
which Mr. Halpin has proposed. The running 
expense is almost the fame in the two; but the 
economy of capital. if your reservoir is anywhere 
near your pumping station, is very much in favor 
of the waterstorage. The water storage takes 
off about 20 per cent. from the cost of a central 
station built upon the ordinary lines. 


Mr. Hammer—I heard a lecture that Prof. 
Forbes delivered in London, on the subject of 
the ‘Utilization of Rubbish in Producing 
Power." I would like to know what were the 
results of the experiments іп London. Also. will 
he please state if a central station will use five 
pounds of coal per horse power hour, what the 
amount of rubbish is compared with coal to pro- 
duce tlie same power ? 

Prof. Forbes— We have reduced the quantity 
down to about five or six pounds of refuse to be 
equivalent to one pound of coul; therefore, in 
auswer to Мг. Hamuer's question it would take 
about thirty pounds of house refuse to equal tive 
pounds of coal. 

Mr. T. C. Smith—I would say to the members 
of the Association that & very common and 
familiar example of much the same process that 
Prof. Forbes has outlined can be seen in the 
boiler апа engines commonly used for hoisting 
purposes. Take a small five horse power boiler, 
with pretty large storage capacity, and they will 
use that and drive an engine which will develop 
fro n twenty to thirty horse power. The fire is 
kept going at the same steady rate all day long, 
and in the intervals of the hoisting, when the 
load is being lowered, the pressure will rise to 
one hundred and twenty pounds. When the 
hoisting is being actually done the pressure will 
drop back to one hundred or down to eighty 
pounds. Then the engire is at rest for a while, 
but the boiler keeps on making steam and stor- 
ing it. In this way we are enabled to do witha 
small boiler work that is far beyond its capacity. 

Prof. Forbes—I am obliged to Mr. Smith for 
his excellent remarks on this point. They are 
most appropriate. He has spoken about the 
hoists being practically worked on the same 
lines. I may mention that water storage, which 
I have also advocated, hasbeen used similarly for 
hoists and for bydraulic accumulators by Lord 
Armstrong, very largely indeed. 

Mr. Wirt— The fireless steam locomotive is also 
another example in point. We had these engines 
in service in Chicago for many years, during 
which they did good service, and were finally re- 
placed by th» cable line. These locomotives were 
of the ordinary type, but had larger steam boilers 
than usual. The boilere had no furnaces and 
were charged at one end with hot water under 
high pressure from an ordinary stationary steam 
boiler. The locomotive ran a round trip of six or 
eight miles perhaps. and pulled very heavy cars 
and heavy loads, giving regular and satisfactory 
service, winter and summer. 

Mr. Stillwell—I want to say a few words in re- 
gard to the saving being effected at an early or 
late step in the process of transforming the po- 
tential energy of coal into light or power for sale. 
It seems to me that we should bring out the fact 
that a great deal depends upon therelative length 
of these steps. The central station man who is 
paying for energy in the form of coal and selling 
it in the form of light is losing various amounts 
at each step of the process. bnt up to the present 
time he is losing far more before it gets to the 
dynamo than he is after it leaves the dynamo. 

Mr. Smith— We have come to the conclusion 
that it wonld not pay to have storage batteries in 
а large building for the purpose of getting rid of 
night running. We have come to the conclusion 
that it will cost you as much to get your light 
from your battery, and you wil] burn the same 
amount of coal, for the reason that you at once 
lose twenty per cent. of your energy in the 
battery. 


The Incandescent Lamp from a Commercial 
Standpoint. 


BY CALVERT TOWNLEY.t 


All modern commercial forms of electric in- 
candescent lemps in this country are similar in 
that each produces light by heating to incandes- 
сепсе а hard carbon burner of comparatively 
high resistance, enclosed in a glass receiver from 
which the oxygen has been largely exhausted. 
We know that after à time a burner so heated 
gradually depreciates, either by disintegration, 
oxidation, or some other cause, and ів finally de- 
stroyed. We know that of two similar burners 
that raised to the higher temperature will require 
less energy per unit of light produced. but that 
its depreciation will also be more rapid and its 


t Paper read before the Natioral Electric light Afgocia- 
tion, dt. Louis, Mo., Febiuaiy x8 and March 1, 2, 1898. 


destruction take place sooner. Consequently, in 
dete: mining the temperature at which a carbon 
should be burned to secure the best economy, we 
are influenced to use & high temperatuie on 
account of the first condition, and alow tempera- 
ture on account of the second condition. 

There may be said to be other causes, due to 
differencesin the design and construction of vari- 
ous lamps, which will affect the length of the 
lives of their burners, but it seems fair to assume 
that, by the employment of proper methods, 
these causes may be eliminated in so far as they 
hasten depreciation in one carbon more tuan 
in another, and therefore, in discussing the 
relation between the life and efficiency of differ- 
ent lamps, we muy consider simply the character- 


istics of their burners. 

For convenience in discussion, we may divide 
the commercial lamp burners into three classes, 
viz.: 

1st. The untreated or natural burners used in 
the Edison lamps. 

2d. The treated or flashed burners used in the 
Sawyer-Man, Thomeon- Houston, Beacon, and a 
number of other lumps. 

8d. What we may cali the super. treated burners 
used in the new Westinghouse stopper lan ps. 

In all published tests of the life of burrerse 
there is shown to be a definite relation existing 
between the life of a carbon and the temperature 
at which it is burned, this relation remaining fixed 
for carbons of the same kind and varying only 
for carbons of different kinds. If we formulate 
this relation, it will assist us to determine what 
temperature of any kind of carbon may be ex- 
pected to yield the best commercia] results; that 
is to suy, how much money it is desirable to spend 
on the maintenance of the carbon, and how much 
on the energy to heat it. The temperature of a 
burner is difficult of measurement. It will, 
therefore, besimpler, and quite as satisfactory. if 
we consider the relation between life and energy 
consumed, expressing the latterin watts. 

By a series of experiments extending over sev- 
eral years and covering tests of mavy thousand 
lamps, Mr. Frank Stuart Smith has found the 
relation between the life aud efficiency of the 
Sawyer-Mun carbons, and through his courtesy 
I am permitted to give you the results. The re. 
lation is expressed by the curve A, illustrated 
herewith in Plate I, where the axis of Y repre- 
sents hours life, and the axis of X watts per 
each candle of light produced. Ав this relation 
is confirmed by so many tests made at different 
times, upon lamps of different efficiencies, and 
under the care of different assistants, there can 
be no reasonable doubt ав to its correctness. 
From 4 limited number of experiments made on 
many other lamps having treated carbons, it is 
indicated. as might be expected, that the relation 
between the lives and efficiencies of thei1 burrers 
folow the вате general law. "Therefore, if we 
assume that these lamps are constructed with the 
same detailed attention to design and manufac- 
ture, we may then also assume that their curves 
will not vary materially from that of the Sawyer- 
Man carbon. 

The exact mathematical expression соггеғрора- 
ing to this curve is somewhat complicated. but as 
we are considering the question from a purely 
commercial standpoint, we may consider the 
curve between commercial limits, in which case 
we can express the relation within one-half of one 
per cent. by the formula— 


L,—3.742 E573 (1) 


where L represents hours life and E watts per 
candle. 

Dnring the past year many tests have been 
made by Mr. Smith with the super-treated car- 
bons of the Westinghouse stopper lamps. and the 
relation between life and efficiency thereby found 
to exist is illustrated by another curve shown B, 
Plate I. With the same degree of accuracy as 
above, we may represent this curve between com- 
mercial limits by the equation— 


L,,—5 44 E,*9*: (2) 

We note that tbis curve corresponds very 
closely in its general form to the curve of the 
treated burners, except that for & given efficiency 
the hfe of the super-treated burner is always 
longer. Thisisasit should be inasmuch as the 
super- treated burner is, in fact. a treated burner 
which has been subjected to an additional process 
to render it more stable. 
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A suggestive ai ticle is contrib- 


Gas vs. 
Electricity uted in this number by Mr. 
for Hesse, concerning the relative 
Lighting. efficiencies of conversion into 


light energy of gas and electricity, which points 
to a possible economy in the production of illumi- 
nation, а subject that has hitherto received but 
little attention in this country. The figures sub- 
mitted in this article show that while 14 percent. 
of the totol energy of gas may be obtained in 
producing mechanical power, the same amount 
of gas will give à much lower efficiency when 
transformed into light energy. 

On the other hand we find the conversion of 
electric energy into light involves but а small 
loss of energy, from which it follows that the 
production of light from gas may be accom- 
plished with greater economy by the use of a 
gas engine and dynamo than by burning the gas 
direct. | 

There is no doubt that the slow progress that 
until lately has marked the development of the 
gas engine in this country bas been а potent 
cause for the neglect of this branch of the light- 
ing question, and the inefficiency of this class cf 
engines has doubtless been sufficient to discour- 
age experiments in this direction. But recently 
the gas engine has attained an efficiency апа re- 
liability that warrant a trial of this method, 

he economy of which is too apparent to be 
gnored. 


Оов Table of Contents will be found on the 
last page of this issue. 


“ Electricity,” under its present ownership, 
has never solicited the advertising patronage 
of the General Electric Company. 
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Тнк ELECTRIC TRUST COULD NOT SURVIVE AN IM- 
PARTIAL AND FAITHFUL INVESTIGATION BY A CON- 
GRESSIONAL COMMITTEE, WHAT САМ YOU po то 
BRING THIS INVESTIGATION ABOUT? 


- Ф ж 
" You may dam up the waters of agitation: 
but if their source remains, you are but prepar- 
ing in the future for a great disaster." 


ж ж ч 
The Sixteenth Convention of 
St. Louis the National] Electrie Light 
Convention. Association, held during the 


past week at St. Louis, was а notuble one as re- 
gards the number and importance of papers read 
and discussed, and more than kept pace with the 
steady 
progress of its career. The report of the pro- 


improvement which has marked the 


ceedings, presented in this issue as fully as space 
will permit, shows the practical character of 
the subjects discussed, and the large attendance 
and increase of membership point to the bene- 
fits derived from these meetings by central sta- 
tion men. A number of changes were found 
necessary in the programme as originally 
planned, owing to the general interest taken in 
the papers, which manifested itself in the extent 
of the discussions which followed. 

The supply men were well represented, but, 
with few exceptions, attended the regular ses- 
sions while omitting the exhibition of electrical 
goods which in former years constituted a 
feature of these conventions. The papers read 
excited discussion to such an extent that the 
time allotted to the sess.ous was found to be too 
brief to transact some of the routine brsiness 
which has usually been brought before the 
meeting, and the consideration of such was 
necessarily relegated to various committees for 
adjustment. 

The lecture, with experiments, given by Mr. 
Nikola Tesla on Wednesday evening, proved a 
most welcome innovation judging from the ex- 
tent of the audience which it attracted. These 
experiments, which corresponded closely to 
those performed at his celebrated London lec- 
ture on Alternate Currents of High Potential 
and High Frequency,” were generally novel to 
his audience and elicited. their closest attention 
and hearty applause. 

The association is to be congratulated upon 
the success of its latest meeting and its growing 
usefulness to the central station industry. 


x % ж 
Central The growing importance of 
Station this branch of central station 
Power work and the increasing demand 


Transmission. for power services called forth 
several r apers and considerable discussion at the 
St. Louis Convention of the Nations] Electric 
Light Association. To the central station mans- 
ger the production of an alternating current 
motor of any dcsired capacity capable of oper- 


ating on the ordinary incandescent light circuit 
would prove а means of providing а day load for 
the stations, thus enabling them to run at or 
near the full capacity of their machinery during 
the greater part of the twenty-four hours' run. 
Besides the added income from such a source, 
there would result an additional saving due to 
the increased efficiency of the plant in operating 
under a practically constant load. 

The experience of those who have attempted 
to build this class of motors, however, is far from 
encuuraging, and to-day the prospect of trans- 
mission of any considerable power by means of 
the ordinary alternate current generator of 
the usual frequency appears highly improbable 
of immediate solution. 

Of course there are plants in successful oper- 
ation employing synchronous motors, but these 
are adapted only to a comparatively constant 
load, and being non-starting require special 
devices to bring the armature up to a speed at 
which it will fall in step with the generator. Be- 
fore attaining this speed no torque is developed 
by these motors, which involves starting them 
without load, but after coming into synchronism 
with the generators they will run satisfactorily 
within certain limits of change of load. 

The direct current system, which at bigh poten- 
tials offers some advantages over the alternating 
system in the matter of regulation, has been 
advocated by many of the leading men in the 
profession, and several instances of its use at as 
high as 5,000 and 6,000 volts have been cited. 
The practicability of this plan where but a emall 
current is transmitted is unquestioned, but ccn- 
servative engineers are not yet ready to endorse 
the plan when a large amount of current is to be 
carried, and no one has been radical enough to 
introduce such a system on any extensive scale. 

The most promising solution of this question 
in its present stage is the multiphase system, 
which, while adding some complications to the 
machinery and the construction of the lines, 
permits the use of a motor which will start under 
full load, regulate with tolerable accuracy and 
does not require expert attendance. This system 
comes nearest to fulfilling the requirement of 
general distribution of power over long dis- 
tances to various distributing points. Although 
either of these systems may be efficiently em- 
ployed in the case of transmission between two 
points of а small power, the opinions expressed 
at the Convention seemed practically unanimous 
that an alternating current motor for use on ex- 
isting circuits is not a present probability. 


* ж Ф 
Power One cf the most interesting 
Storage. papers read at the St. Louis 


Convention was that on Thermal Storage by 
Prof. Geo. Forbes, printed elsewhere, describing 
a simple though apparently efficient method by 
means of which the boilers can be run constantly 
at a stated capacity, and the excess of power gen- 
erated during the periods of light load stored in 
the form of water at high temperature апа press- 
ure. Incidental to this, the question of utilizing 
the refuse ofa city for fuel was also treated in 


the paper. 


Man. 8, 1893 


The lack of suitable provision for the storage 
of power in central stations during the time of 
light load hasthe effect of reducing the efficiency 
of the plants at these periods, as well as necessi- 
tating the installation of considerably more ma- 
chinery than would be necessary if thetota! daily 
output of the station were distributed evenly 
throughout the day. This fact has long been 
recognized by central station engineers, and the 
demand for some means of power storage has 
been constantly increasing. 


In Europe the storage Lattery has been quite 
extensively employed for this purpose, and were 
it not for certain difficulties which its use pre- 
sents would prove the most direct method of 
power storage. 


The testimony of the station managers who 
have operated with storage batteries asto the 
saving in operating expenses is often very 
contradictory, some claiming their use to be a 
marked economy while others have found it an 
additional expense. Thetype of batteries used in 
different cases will no doubt account to some 
extent for this difference of opinion. 


In the United States practically nothing has 
been done with storage batteries in this capacity 
owing largely to the patent complieations which 
have resulted in continuous litigation since the 
At present 
however, the tendency is in the direction of the 
Planté type of grids which aside from the patent 


introduction of accumulators here. 


question, in which they are not involved, have 
been found the most serviceable type. The limit- 
ed use for these cells of a capacity necessary 
for station work has not called forth efforts on 
the part of the American manufacturers to pro- 
duce them, and for this reason we are considerably 
behind Еп ореар manufacturers in this line of 
work. 

The necessity for storage in some manner is 
too thoroughly felt by central station men to 
allow the subject to drop, and the invention of 
Mr. Halpin, as outlined by Prof. Forbes, opensa 
It is 
specially applicable to the plan for utilizing refuse, 


new linefor experiment in this direction. 


and the economy of these schemes taken tugether 
if successful should warrant the expense of a 
trial. 


ese ж 


The papers read at the St. 
Louis Convention this year, 


The 
Papers. 
while not of a technical character, were of an 
exceedingly practical nature and treated of 
topics which will be of practical interest to all 
central station men. | 
Wishing to give our readers the text of these 
papers as complete as possible, we have given 
those published this week at considerable length, 
which makes it impossible to include the entire 
programme 1ц this issue. The papers of Dr. 
Bell, Mr. Stillwell and Mr. Bradley on the 
Transmission of Power, and Mr. 
sketch of the subway work in New York City, 


Brown's 


and those of Mr. Armstrong and Mr. Myers, 
which complete the entire list, will appear in 
next week's issue. 


* ж ж 
THE staff of ELECTRICITY at St. Louis included 
scores of friends who are not on our salary list. 


ELECTRICITY. 


THE object of this Association shall be to fos. 
ter and protect the interests of those engaged in 
the commercial] production of electricity for con- 
version into light, heat or power.“ Constitution 
of the National Electric Light Association, 
Article 9. 


ж ж x 
No man should buy one 


dollar's worth of supplies from the Trust which 
can be purchased elsewhere. 


THis is the slogan. 


Independent con- 
cerns should be aided in every practical way. 
and there is no more practical] way than this. 
* ж ж 
ARGUMENTS ав to the intentions of the General 


Electric Company should be left to babes and 
sucklings. Business men should rather consider 
the most efficient method of thwarting these in- 


tentions. 
ж ж ж 


ELEcTRICITY js eminently satisfied with its re- 


ception at St. Louis. Modesty forbids further 


comment. 
s * * 


THE demoralization or lack of organization of 


the representatives of the Westinghouse interest 
at the Convention was conspicuous. This, of 
course, might be construed as highly creditable 
to the Westinghouse management. But we bold 
that as long as the General Electric Company see 
fit to send a delegation of lobbyists to these Con- 
ventions, all independent interests should get 


together and work in entire harmony. 
* ж ж 


WHEN the war is over and peace is finally de- 
clared, ELECTRICITY wil be the most urbane 
paper inthe field. It will continue to be, as it 


is now, the best read paper. 
* a * 


Mr. B. E. Sunny spentonly one day at the 
Convention, and in that day he made more of an 
impression on the course of events than many of 


the gentlemen who were in town three days. 
e ж * 


We extend to the lobby of the General Elec- 
tric Company assurances of caustic considera- 


tion. Their efforts shall not pass into oblivion. 
ж ж ж 


It would have been more creditable to the 
Genera] Electric Company if its delegation at St. 
Louis had included more men of brains and 
standing like Dr. Louis Bell and C. S. Bradley, 


and fewer lobbyists and wirepullers. 
* ж ж 


Іт is perhaps cruel, though pertinent, to re- 
mind Mr. James Reliable Keene and Mr. 
Stephen Vehement White that General Electric 
has not yet touched 150. 


The Trient Five-Wire System. 


The City of Trient has & municipal station 
which is operated on the five-wire system, and in 
which the dynamos are driven by turbine water 
wheels. The station was started in April, 1890, 
since when it has been in successful operation. 
The dynamos are inside pole, direct current Sie- 
mens & Halske machines, which have a capacity 
of 140 amperes at 540 volts. The armature shafts 
are coupled direct to the turbine wheels which 
run at 265 revolutions per minute. The nominal 
capacity of the six dynamos is sufficientto supply 
5,500 incandescent lamps of 16 candle power. 


The machines are connected to two outside 
lines only and the lamps are four in series, giv- 
ing 110 volts between any two adjacent wires of 
the system. "The two lines from the station are 
carried to the center of distribution, at which 
point they connect with an automatic regulating 
machine and the five distributing mains are 
run from this regulator, whose object is to bal- 
ancethe loads on the four sides of the system. 
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The Incandescent Lamp from a Commercial Standpoint. 


In 1888, Mr. John W. Howell presented a 
paper before this Association, in which he ex- 
hibited а curve stated to have been constructed 
from the results of a large number of tests made 
with the Edison or untreated burners. I have 
taken the liberty of reproducing а part of this 
curve in this paper, shown C, Plate I, but using 
& different scale of measurement. It will be 
noted that this curve is very similar to the curve 
of the treated and super-treated burners, and, 
considered between the same commercial limite, 
we can express it with equal accuracy by the 


formula— 
L,,,=1.052 Е, 4452 (8) 


L., and E,, having the same significance as be- 
fore. Foragiven efficiency, we find the corre- 
sponding life of any class of carbon by tracing а 
perpendicular line until it intersects the proper 
curve, the corresponding life being found di- 
rectly opposite the point of intersection horizon- 
UE Thus for an efficiency of 2.5 watts we 
find the life of the untreated burner to be 400 
hours, of the treated burner 718 hours, and of 
the super-treated burner 962 hours. 

It is important to remember that these curves 
represent the results of laboratory tests, in 
which the electromotive force is kept more 
nearly constant than is ordinarily possible under 
the conditions of central station lighting. There- 
fore, in order to obtain an expression which will 
represent commercial conditions, we must intro- 
duce the element of a variable electromotive 
force. In Plate II, I illustrate a curve verified 
by numerous and exhaustive tests by Mr. Frank 
Stuart Smith, showing the relation between total 
energy consumed and the light emitted. This 
relation is such that a line drawn from any point 
of the curve О (ав AO) equalsthe tangent of the 
angle made by such line with the axis of X. It 
is represented by the equation— 


Ww? 


I— 
VR W. (4) 


where I equals the total illuminating power ex- 
pressed in candles and W equals watts, R being 
a constant, which depends for its value on the 
size and efficiency of the lamp. R is, in fact, the 
radius of the circle to which our tangent is re- 
ferred. While the position of this curve varies 
with different lamps, the relation between the 
watts consumed and the light emitted remains 
unchanged through alltests. We know that the 
resistance of a heated filament will remain practi- 
cally constant through the comparatively small 
variations in voltage to which а commercial lamp 
is subjected. Therefore, if we let p equal the per 
cent. variations in electromotive force, we 
may write from our fundamental electrical equa- 


tion (1 + p)C=(1 + P)—, whence 
У, = W( +p) 


By а combination of this equation with formula 
(4) we get the expression ( since ml = E) 


БУЕ ЕРУ 
l (1 +p) 


where p equals per cent. variation in electro- 
motive force due to commercial conditions. Sub- 
stituting this value of E, therefore, in equation 
(1), we get the expression for the commercial 
curve of the treated filament 


T" [Е + 1—(1 + p)! 
L, — 3.742 cd pue 


By substituting the same value in equation (2) 
we get the expression for the commercial curve of 
the super-treated filament 


L —544 [E t10 +p 
d : (1+ p) 11 +468 


Again, by substituting in equation (3) we get 
the expression for the commercial curve of the 
untreated filament 


u E,,?+1—(1+ р) +) 2% 
L. = 1.053 Ba ME pyra ] 


It is, of course, impossible within the limits of 
this paper to attempt to express all conditions ; 
but by а comparison of laboratory and central 
station records a fair average assumption seems 
to be that, with proper attention to regulation, 
the commercial variation is equivalent to a con- 
stant excess voltage of 8 percent. I have taken 
this as a basis, and constructed commercial 
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curves for the treated, the super-treated and un- 
treated filaments, which are shown as dotted 
lines in Plate I, and designated as A, B and C, 
respectively. It now becomes possible to calcu- 
late accurately the efficiency at which any class 
of lamps should be burned in order that they 
may yield the best economy. 

t is important to note the great effect that a 
comparatively small rise in electromotive force 
has on the life of a lamp. Any neglect to main- 
tain the best possible regulation, therefore, will 
result in an increased bill for lamp renewals en- 
tirely out of proportion to the variation in volt- 
age itself. n 

The condition of the incandescent lighting 
business throughout the country is undeniably 
prosperous. Everywhere central station com- 
panies are wiring additional lights or preparing 
to increase the capacity of their machinery. We 
will not be far wrong, therefore, if we assume, in 
the consideration of our subject, that the central 
station company has a market for all lamp hours 
it сап furnish during а certain portion of the 
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day'srun. With this assumption, let us formu- 
late an expression for the profit in incandescent 
lighting, then we may determine what conditions 
wil give this profit а maximum value. In the 
consideration of this matter I have taken as the 
unit of value one 16 candle lamp hour, assuming 
that what the publie want is light, and that, 
other things being equal, they do not care 
whether much orlittle energy be expended to 
produce it. Therefore, whenever we can in- 
crease the efficiency of our lamp, we not only re- 
duce the cost of the energy required to burn it, 
but also increase the lamp capacity of our sta- 
tion, lines, converters, ete., by а proportional 
amount. Owing to the fact that the various 
meters in use measure, not light. but energy in 
ane form or another, when we make our unit the 
amp hour and afterwards increase the efficiency 
of our lamp, we must also increase our charge 
per unit of energy in order to maintain the same 
giandard of price. Were any unit of energy to 
be taken as the unit of value, the receipts from а 
given output would become fixed, and the best 
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lamp at once the most inefficient and longest 
lived. Political economy is clear, however, that 
to reduce the price of any commodity increases 
the demand for it, and in competition with other 
illuminants the only proper standard can be that 
of illuminating power. It is nearly always possi- 
5 s change existing rates whenever itis proper 
to do во. 


With our unit of value illuminating power, 
therefore, our profit will obviously be the differ- 
ence between the cost and selling price of a lamp 
hour multiplied by the number of lamp hours 
sold. We may, therefore, write the expression— 


—(y—e) З 
Р--(у e) 


where P equals profit, V selling price, c cost of 
lamp hour, S output of station in watt hours for 
the time for which our profit is estimated, and 
W watts required per lamp. Again, the cost of 
producing one lamp hour is clearly the propor- 
tionate cost of the lamp itself plus the cost of the 
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energy consumed by it. We may, therefore, 
write— 


1 g 
с=т, 11000 W 
where 1 equals cost of a lamp in cents, L its 
life in hours, and g cost of producing one kilo- 
watt hour of energy. Substituting in this ex- 
pression, from the formula of our commercial] 
eurves, the value of lamp lifein termsof efficiency 
(bearing in mind that fora 16 candle power lamp 


E and putting our expression for the 


value of c in place of c in the formula represent- 
Ing our profit, we have the equation— 


VS S 1 (1 "T р)" 
PS һер... Sg 
W W.. 256— 256 (1 p)! [ — 9. 
W aos ME » nd. К = 1000 
5 | 256 | 


where а and b stand, respectively, for the co- 
efficients and exponents of the second terms 


formule (1), (2) and (8). 
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Curves similarly lettered are constructed with 
similar values of g and v. the differences in their 
position and form being caused partially by the 
different costs of the lamps and partially by the 
differing relations between the lives and efficien- 
cies of the several classes of carbons. 

I illustrate in Plate III a number of curves 
constructed for the untreated, the treated and the 
super-treated filaments, using this formula. I 
have taken the original cost of the lamps at, re- 
spectively, 35, 50 and 20 cents, the selling price of 
a lamp hour at, respectively, .5, .75 and 1 cent, 
and the cost of producingcurrentat, respectively. 
2, 8, 5 and 8 cents per kilowatt hour. By the 
courtesy of a considerable number of central sta- 
tion managers, who have furnished data concern- 
ing their respective plants, the average cost of 
this energy appears to vary between 3 and 7 cents. 
The only cases where 7 centsisexceeded are those 
in which fuel is & very expensive commodity and 
the station output is small. Where 8 cents 1s too 
high a very cheap fuel is used and a very large 
station operated. In assuming these values, I 
believe that we have covered as nearly as possible 
the conditions which actually exist, but it is quite 
easy to adapt our expression to any set of local 
conditions. 

In Plate III you will note that the (Y) axis 
represents cents and the (X) axis watts per lamp; 
the station output estimated upon being the unit 
of one kilowatt hour. The highest points of our 
several curves represent the conditions under 
which our profits area maximum, and the vertical 
distances between these highest points and any 
other points on the same curves show the loss in 
profit due tothe use of a lamp of other efficiency 
than the most economical. The vertica] distances 
between the highest point of any curve of one class 
of lamp and the highest point of a corresponding 
curve of another class of lamp show the profit or 
loss resulting from tie use of different classes of 
lamps at their respective best efficiencies. Other 
combinations will be readily noted by observa- 
tion, For example, with the price of a lamp hour 
at one cent and the cost of generating current six 
cents per kilowatt hour, the best result we may 
expect from the treated filament lamp at 50 centa 
each is, with a 38 watt lamp, i. e., 2.37 watts per 
candle, when our profit should be (see curve H) 
16.6 cents per kilowatt hour. With the super- 
treated lamp at 20 cents, other conditions remain- 
ing the same, the best results are obtained with & 
30 watt lamp and our profit should be (see curve 
Н) 22 cents per kilowatt hour. 

Considering all these curves together, two facta 
are especially prominent, namely: first, that al- 
though we have assumed strictly commercial con- 
ditions, the profits obtained are in excess of those 
actually made in practice, and, second, that the 
most economical lamp efficieucies are considera- 
bly higher than those of any commercial lamps 
now in use. It is interesting and very remarka- 
ble to note that in every case the profits fell off 
very rapidly for lamps of either too low or too 
high efficiency, the variation being more marked 
where current is dear and running expenses high. 
By putting these facts together, it is apparently 
clear that the long lived inefficient lamp is а very 
expensive article, and that too much weight has 
been given to the cost of lamp renewals, which 
shows prominently on the expense side of our 
ledger, while we have not paid enough attention 
to the great waste of energy due to low lamp ef- 
By а reference to Plate I we note that 
the most economical conditions call for, 1n the 
case of the untreated filaments, a life of between 
250 and 525 hours; in the case of the treated fila- 
ments, a life of between 286 and 620 hours, and 
in the case of the super-treated filaments, alife of 
between 138 and 260 hours; theshorter lifebeing 
in each case where both the costand selling price 
of the lamp hour are high. I submit these figures 
for your consideration. 

You will note from Plate III that with a charge 
of three-quarters of в cent per lamp hour and 
five cents for the expense of generating one kilo- 
watt hour, the use of а 50 watt lamp loses the op- 
erating company 1.05 cents for every kilowatt 
hour sold when using the 35 cent lamp with the 
untreated burner; 1.4 cents when using the 50 
cent lamp with the treated burner, and 5.2 cents 
when using the 20 cent lamp with the super- 
treated burner, as eompared with the profits 
which might be made if these various lamps were 
used at their respective best efficiencies. 

It is gratifying to find that the possibility 
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of increased profits carries with it the implied 
possibility of reduced prices to the public, and 
therefore a great demand for light, and greater 
success to the companies furnishing same, in com- 
petition with other illuminants. 

I have said nothing in this paper in regard to 
fall in candle power, for the reason that, in both 
the treated and super-treated filaments this fall is 
roughly proportional to the time the lamp has 
been burning ав compared to its total life; that 
is to say, if а filament has a life of 1,000 hours at 
а given efficiency, and during that time its fall in 
candle power is 4 per cent., if this filament is 
burned at an efficiency which will make its life 
500 hours, its fall in candle power will still be ap- 
proximately 4 per cent., so that our commercial 
results are not appreciably affected. For the un- 
treated filament the fallin candle power is pro- 
portionately larger than in the other two fila- 
ments. Therefore, if we are making а comparison 
of total illuminating power per energy consumed, 
we must put the untreated filament on а some- 
what lower scale than shown in the comparisons I 
have drawn. 
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certain lamp. I would like to ask him if we 
may expect such a lamp soon, and if it will be 
generally supplied to tnose wanting to use it, or 
if there will be such contracts as are imposed by 
the other people who manufacture lamps ? 

Mr. Townley—I suppose the gentleman refers 
to the stopper lamp. If so, I can say that they 
are being made and supplied every day. 

Mr. T. C. Smith—I have been identified with 
the association for a long while, and I think 
there are members here who know that I have 
heen one of those who have always declared for 
the central station man as against every other ele- 
ment in the Association. I was one of the first to 
urge that supply houses should only be made asso- 
ciate members; but I was also one of those who 
always strenuously urged that their representa- 
tives should have the right of the floor in the 
discussion, and every other privilege except vot- 
ing on the official action of the Association. I 
did this because at the time there were a good 
many papers, such as Mr. Townley's, ofthe ut- 
most value to the central station men. It has 
been urged against such papers that they are to 
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DISCUSSION. 


Mr. Burleigh, of Camden — To those of our 
members who were able to follow the formulæ 
of Mr. Townley's paper it must have been inter- 
esting. To me a great deal of it was lost. Of 
course I аш not able to follow out the mathe- 
matical part of it. My only excuse in rising to 
speak to so formidable a paper is that I am in 
great difficulty just now. It is not as to which 
kind of earbon lamps, treated, untreated, or su- 
per-treated, but as to how I am to get any at all. 
To my last order the reply was: Your valued 
order received ; owing to the shutting down of 
our factory we will not be ableto fillit. If Mr. 
Townley or any other gentleman could tell me 
whether I should be justified in entering into & 
long time contract for lamps, or whether I am 
to hope to get a lamp to obtain which I shall not 
have to enter into such а contract, I should be 


a very large extent means of advertising. We 
are willing to let them go at that. They create 
discussion on subjects of great importance to 
us all. 


If, as it would appear at present, there are 
only two companies that are going to supply 
lamps to centralstation men, we are in very poor 
shape. I have no axe to grind in this matter. our 
station being in the fortunate position of having 
been in business prior to July 14,1891(?) The 
General Electric Company must supply us 
lamps. They have been very nice about it, with 
this unfortunate distinction, that because we 
are in a town in which there is a local Edison 
Company we are compelled to buy Edison lamps. 
I do not want totread on anybody's toes. I 
am only giving my own experience, and that is, 
that the Edison lamp for а central station man is 
the poorest lamp on the marketto-day. (Applause) 


obliged. Mr. Townley refers in his paper to а We have gone to the General Electric Company, 
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and said; Gentlemen, we do not use many lamps; 
we are in the fortunate position of not supplying 
many renewals to our customers; we have dis- 
couraged that, and want to get in the position of 
the gas companies and supply current through 
meter. We do, however, supply renewals to & 
few customers, and we do not care particularly 
about the price of the lamp. You tell us the 
Edison lamp is 35 cents. If you will furnish us 
Thomson-Houston lamps at 45 cents we would 
rather have them; or if you will furnish us 
Sawyer-Man, Perkins or Beacon lamps at 50 
cents, we would rather have them. They answer, 
You cannot have these; the Edison Company 
has the right to sell lamps in this town, and you 
have got to take that lamp. "That is the condi- 
tion of affairs, but it does not affect us very 
much; but more than half thecentral stations 
have to supply their customers with lamps. 
They are compelled to teke а lamp they do not 
want. The price bas not been raised to any ex- 
cessive point, however. 

Ithink this Association ought certainly take 
some steps. either asa body or bring its mem- 
bers to some concert of action, to break up this 
state of affairs. The result of competition in any 
line of trade is improving. Ido not think 1 can 
take any better example than the transformer. 
Leaving out of &ccount the rights of the case— 
who was the inventor, or who had the best 
claim—I think no one will deny that the con- 
verters at present are not only cheaper, but are 
50 per cent. better than the converters we used 
four or five years ago. This has come from the 
fact that one company would make an improve- 
оса and another company would try to beat 
them. 

The method of dealing with the question be- 
fore us іва difficult one to outline. I would вау, 
however. that in any discussion that takes place,I 
hope it will be moderate in tone. There 1s abso- 
lutely nothing to be gained by abusing the fel- 
lows оп top. They аге there. The law has given 
them the right, no matter what are the equities 
of the case. What the judges thought of the 
equities of the case their decision shows; but, 
unfortunately, the parties in question have the 
legal right to do this thing. ‘The statement has 
been made that the company having absolute 
control will not raise prices, and will not make 
any arbitrary distinctions. They do make these 
distinctious, in the fact that they compel you to 
take a particular form of lamp. The idea that 
any individual or corporation with absolute 
power in its hands will not abuse that power is 
too ridiculous to give consideration for a mo- 
ment. You will remember that the statement 
was made in court by the counsel that there was 
no intention to shut these factories up; that they 
only wanted their rights to get royalties, ete. 1 
made the inquiry of an authorized official of the 
General Electric Company whether other lamp 
manufacturers would be licensed. He told me in 
so many words: We propose to have this busi- 
ness, and we are going to get it, and you fellows 
will have to pay the price. Immediately after 
that came out the question of the Goebel lamp. 
The change in policy was apparent at once. The 
minute they get hold of that. they will be there 
again as strong ав ever. I do not want to go into 
the equities case, or go over the history of it. I 
want to get right down to the root of the ques- 
tion, which is, How are the central station men 
going to fight this? I do not think there isa 
central station man who wants to swindle the 
General Electric Company or the Edison Com- 
pany out of anything that the law gives them. 
They have spent a great deal of money to get this 
monopoly. and there is no reason why they should 
not besustained in it; but Ido not think that 
they should tie us down to using something we do 
not want. It seems to me that the whole equity 
of the case would be met if the General Electric 
Company did asthey very plainly hinted they 
meant to do' and asthey wished the impression 
to go abroad, and that is, that they would license 
the various lamp manufacturing companies, and 
charge а royalty. If they do that, I will have no 
objection. The Edison lamp is made at 40 cents, 
we willsay. the Thomson-Houston at 50 cents, I 
am perfectly willing to pay ten cents alamp more 
for a lamp of any of about ten different makes. 
It seems to me 1f we could bring that state of 
things about we would all besatisfied. Let them 
decide what isa fair royalty to charge. Letthem 
give us a chance to get what we want. Give the 
lamp manufacturers a chance; the moment the 
price is at & level that moment they will have to 
get the trade by improving their product instead 
of lowering the price. We want the best lamp 
and the best lamp will, of course, ір the end be 
the cheapest. 
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І do not know that Т сап say very much as to 
the policy to be pursued on this question. I know 
what mine shall be; that I will never buy one 
cent’s worth of material from the General Elec- 
tric Company until they do thatthing. (Applause. ) 
I shall never buy one cent’s worth of supplies 
from that company that I can possibly buy from 
an independent concern; and І shall do all in my 
power to advance the sale of any lamp which is 
put on the market which can be manufactured 
without coming under the law of infringement. 

President Ayer—This topic is ау interesting 
and properly should be discussed; but the hour 
isgetting late, and we have considerable business 
to transact. I do not wish to convey the idea 
that I want to limit or restrict discussion. I desire, 
however, that gentlemen will speak briefly and 
to the point. 

In relation to this matter I will state that we 
have a standing Committee on Relation of Man- 
ufacturing to Central Station Companies. That 
committee and our Executive Committee, I can 
assure the Convention, will take such stepsas are 
necessary to bring about the results desired by 
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lamp. A 16 candle power lamp should be oper- 
ated at 16 candle power; not 24. A lamp intended 
for 110 or 114 volts should be operated there. А 
lamp of 3 1-10 watts should be operated more close- 
ly than a lamp of 4 2-10 watts, for obvious reasons. 
It is a well established law, and one I have found 
to be familiar to many,that there is a great de- 
crease of life with increase of voltage; and that 
law is this: three per cent. increase of pressure 
halves the life of lamps. That is good for all 
lamps. Three per cent. on a 50 volt lamp means 
11-9 volts excess. That 11-2 volts excess will 
halve the life of the lamp. If it be a 3 1-10 watt 
lamp, and the average life of the lamp under 
proper conditions be 1,000 hours, that 3 volts ex- 
cess will halve the life, or bring it down to 500 
hours average life. If you are using a 3 6 10 
watt lamp, whose average life may be about 1,800 
or 2,000 hours at normal candle power, that 3 
volts excess pressure will reduce the lamp 1,000 
hours. In the case of a 4 watt lamp the average 
life of an Edison lamp will be about 8,000 or 
more hours at normal candle power. You may 
abuse that lamp very much. Your 8 volts excess 
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the Association. These gentlemen will look after 
the matter, and this thing will naturally be fol- 
lowed up. These committees are composed of 
central station men only, and they are the men 
best calculated to carry out the objects of their 
appointment. 

Mr. Howell, of Newark—I was not surprised 
at all to hear the applause that greeted the state- 
ment concerning the Edison lamp. I do not 
wonder at all at some of the experiences with the 
Edison lamp. especially on stations where the 
regulation is anywhere from three to eighteen 
volts more than the normal pressure at which 
the lamp should be operated. I have made a 
specialty for the last few years of meeting com- 
plaints against the life and performances of Edi- 
son lamps. I could brirg here a vast amount of 
data to show the reasons why people had poor 
results with lamps, why lamps had performed 
badly on their circuits; but to get down to the 
pith of the matter, a lamp should be operated at 
the voltage and candle power marked on the 


pressure will halve the life. Increasing the press- 
ure another 8 volts, or another 3 per cent., will 
bring it down again to half of that, or one-quar- 
ter the life--750 hours. That is the reason why 
the Beacon, Sunbeam, Perkins and some other 
lamps are better than the Edison lamp. They 
are a 4 watt or 3 6-10 watt lamp. and they will 
stand all kinds of abuse and give you a fair com- 
mercial life. In buying lamps you should buy 
lamps to suit your conditions of pressure. If 
you can maintain on your circuits a constant 
pressure with a variation of only 1 1-2 or 2 per 
cent. above or below normal, which is very good, 
you can operate a 3 1-10 watt lamp with very ex- 
cellent life—about 800 hours. If you cannot 
maintain your regulation, or do not care to 
maintain your regulation, you will buy a lamp of 
lower economy, 3 6-10 watts. If you have com- 
mercial reasons, or reasons based оп competi- 
tion, and wish to run your lamps high—if you 
wish to buy a lamp of 16 candle power and run it 
at 24—if your reasons are good for doing so, and 


you are satisfied with the ledger balance, buy а 
4 watt lamp and run it there; but remember that 
the life of the lamp is always halved by 3 volte 
excess of pressure; another 3 volts will bring 1t 
to one-quarter of what it would be if operated at 
the candle power for which it was intended. I 
have for the past year or eighteen months inves- 
tigated а very limited number of complaints from 
Edison central station men, and in not one case 
have I found a fault to exist with the Edison 
lamps; in every case I have found the pressure 
too high. lu every case when short life of lamps 
was proven, the pressure has made the life of the 
lampshort. In no case have I found a shipment 
of poor lamps from our factory in 18 months. 
The Edison lamp is not а poor lamp; but it is 
not as tough at 3 1-10 watts as it is at3 6-10 or 4 
watts. You pay your money and you take your 
choice. 

Dr. Louis Bell—I am very loath to enter into 
this discussion, and it is with great hesitation 
that I take any hand in it whatever. Although I 
happen to be with a particular company, about 
which some remarks have been made, I first of 
all want to be of service to the National Electric 
Light Association. I do not believe this Associ- 
ation should be made a catspaw to pull commer- 
cial chestnuts out of the fire by anybody. It is 

10t the purpose for which it was founded, and I 
consider it not only bad form but discourtesy to 
the Association to bring commercial matters into 
dispute before it, unless atits specific request. I 
believe it is the intention of the company in 
question to do, in so far as it is in the power of 
any corporation, justice to all parties concerned, 
and to protect central station men who have en- 
tered into contracts with either component part 
of it. There area number of manufacturers in- 
terested in this question, and each thinks the 
other has transcended his rights; and the ques- 
tion is naturally a hard one to settle, and some- 
body's feelings are going to be hurt. The only 
thing to be done is to go over the matter care- 
fully and endeavor to do justice as nearly as pos- 
sible to all parties concerned. I think there are 
many men in this Association who appreciate the 
exact condition of things; and to them I think 
the matter had better be left. 

Mr. T. C. Smith—I think Dr. Bell has misun- 
derstood the object of this Association when he 
says it was not organized for commercial purposes 
among the members of the central stations. 
Such an utter and absolute going back on all 
that we have done at the different conventions, 
at each of which I have been present, I have 
never heard before. 

President Ayer—I think this matter can be left 
in the hands of the committee appointed for the 
purpose of considering such a question, and who 
will take into consideration the grievances, the 
wants, or desires of the central station interest. 
Ishall be pleased to have some member move that 
the discussion be closed and the matter referred 
to that committee. 

Mr. DeCamp—This is a subject of very great 
importance to central station men. There is one 
thing, however, that I think can be relied upon, 
that we central station men wish the manufac- 
turers to understand, whether 1t be one company 
or another, that we are more disposed to criticise 
the quality of an article than the price, and that if 
they will make an article worth the money the 
central station men are perfectly willing to pay 
forit. (Applause. ) 

I do not know of any better way of getting into 
communication with the manufacturing compa- 
nies on this subject than to refer this question to 
our committee; and I therefore move that the 
matter be referred to the Committee on Relation 
of Manufacturing to Central Station Companies. 

The motion was put and carried. 


The New York Special. 


The sun shone brightly on the morning of 
Sunday, February 26, as ajolly party of gentle- 
men, accompanied by a few ladies, crossed the 
North River, New York, and took their seats in 
the Electric Special,” consisting of baggage, 
dining and three drawing-room cars, that was to 
convey them, and those who were to augment the 
party, for certain Phillies’ had promised to join 
the procession" and faithfully kept their prom- 
ise, as did those at Pittsburg, Altoons, Indianap- 
olis and other points, until the augmented party 
had passed the century mark by just one soul. 
Of course, on so long а trip the creature com- 
forts of the party were not neglected, and the 
capacious recesses or larders of the dining-car 
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freely gave upsome of their savonry contents to 
appease the appetites of those aboard; for 
thongh it was the Sabbath day, the boys did 
not mope away their time, butspent it in pleas- 
ant and friendly intercourse, making new ac- 
quaintances and renewing old ones. 

As the shades of evening deepened into the 
darkness of night dinner was announced, and 
though all had partaken of a hearty lunch at 
mid-day, they were ready to do justice to the 
more substantial repast, which proved to be “а 
free dinner," tendered to the large traveling 
company by Mr. C. O. Baker, Jr., master of 
transportation, whose experience and ability as 
an excursion agent had enabled him to provide 
а luxuriantly appointed tiain, Inch ding even a 
barber's shop with a real live tonsorial artist in 
attendance to scrape the chins and fix the bangs 
and switches, at a greatly reduced rate, but en- 
abled Mr. Baker to tender his gue sts a first class 
dinner, all complimentary“ as it was said; even 
the gentlemen of color who waited at table 
politely declining the accustomed douceur, their 
services being all complimentary” for the 
nonce. 

With quip and joke and many a long drawn- 
out yawn the time was whiled away until Van- 
dalia was reached on Monday evening; the 
special's approach being announced, or rather 
flashed, from afar by a powerful electric head- 
light, which made the surrounding darkness 
more hideous beyond the range of its divergent 
rays, while within its limits eve1y passing « bject 
and the track itself for a mile or two ahead were 
illuminated and stood out in weird contrast with 
their surroundings. 

At Vandalia the reception committee of six- 
teen gentlemen boarded the train to welcome the 
Easterners to the city of St. Louis. From their 
arrival to the end of the journey pande monii. m 
reigned in the *: Smoker," for the most hilarious 
gave full vent to their pent up feelings and East 
and West vied one with the other in trying to kill 
time in the most improved fashion. 

Abont 7:15 the ‘Electric’ steamed into the 
Union Depot, St. Louis, where Mr. James I. 
Ayer, President of the Association. was in wait- 
ing accompanied by several members, all alike 
anxious to extend a hearty welcome to the visi- 
tors from afar. 

A very few minutes sufficed to convey all the 
party to the Southern Hotel, which was the ren- 
dezvous, and in double quick time al] were ccm- 
fortably quartered for the week. 


The New President. 


The newly appointed President of the National 
Electric Light Association, whose portrait we 
have pleasure in prerenting to our readers, is the 
Hon. E. A. Armstrong- Judge Armstrong— 
President of the Camden Lighting and Heating 
Company, Camden, N. J., a gentleman who has 
done yeoman service for the organization over 
which he will preside for the coming year. 
JudgeArmstrong is so widely known and re- 
spected that we deem it unnecessary to write at 
length about him or iu & biographical way ; but 
he is fully entitled to have it said of him that 
ever since he became interested in things elec- 
trical he has evinced a growing desire to render 
every possible aid in the development of this 
great industry. 

For several years past he has attended the 
Conventions, and by his weighty counsel in the 
debates as well ав through the medium of the 
contributions he has made in the form of papers 
or addresses, he has convinced all of his great 
ability and wide learning. He has made astudy 
of the legal aspects of the business, is well versed 
‘in the bibliolatry of the science and art, and is 
entitled to rank as one of the most solid and 
weighty men engaged in the business. He has 
long served on the executive council of the 
Association, and the members have done a 
gracious thing in recognizing his value by ap- 
pointing him President for the coming year, а 
year which is expected to be fraught with inter- 
est and importance, and must of necessity mark 
an epoch in the history of the electrical business. 
During the World's Fair there will be so many 
responsible duties for the President to discharge 
that it would have been difficult, if not actually 
impossible, to select one in every way so splen- 


didly equipped for so high an office as the one 
upon whom the honor has fallen—Hon. E. A. 
Armstrong. 


Notes. 


The brief апа well presented one act drama 
that was performed in the chief parlors of the 
Southern Hotel on Thursday afternoon was, 
without doubt, the most pleasing, gracious and 
wel] merited act done during the entire Conven- 
tion. It proved a great surprise party to the 
chief actor, the genial and popular favorite, Mr. 
C. O. Baker, Jr., who for several years has been 
unremitting in the discharge of his onerous du- 
ties as Master of Transportation for the National 
Electric Light Association. Recognizing the 
value of his services, always so freely aud suc- 
cessfully given, Mr. Baker's horts of friends de- 
termined that he should return to his beautiful 
home and estimable wife in Newark with a sub- 
stantial token of their esteem, ‘‘ chipped in“ and 
purchased а massive and elegant silver punch 
bowl and ladle, having the same appropriately 


of which he is P ndi excellence the acknowledged 
exponent and discoverer. 

Mr. Tesla well deserved the plaudits of the 
multitude so generously accorded him, and 
which, iu his charming manner, he so promptly 
acknowledged’. Those who had the pleasure of 
grasping his hand at the reception subsequent to 
the lecture will long appreciate the honor of 
meeting with 80 famous а шап and genius. 


That was indeed a representative group of 
electrical genius which occupied seats on the 
platform during the Tesla lecture. It included 
some of the foremost men in the field of elec- 
trical science, there being present men of light 
and leading both English and American. This 
distinguished group consisted of Professor George 
Forbes, London, England, Dr. Edward Weston, 
Dr. Louis Bell, Messrs. John A. Seely, T. C, 
Martin, T. Carpenter Smith, F. A. Nichols, W. 
J. Hammer. James I. Ayer, C. S. Bradley, C. 
H. Wilmerding and G. H. Blaxter. 


The Executive Committee of the Association 
raust feel more than gratified with the present 
strength and staturs of the important organiza- 
tion they have the honor to control. Numeri- 
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engraved with an inscription. About half past 
four on Thursday afternoon Mr. Baker was un- 
warily ''steered" into the parlor, where were 
assembled a large circle of both ladies and gentle- 
men, who gathered round astand on which rested 
a handsome case in blue plvsh. Ву a precon- 
certed arrangement Mr. T. C. Martin mounted a 
chair and in a few choice sentences presented the 
case and its contents to Mr. Baker, who fairly 
staggered under the unexpected shock it gave 
him, thus to be made, во unwittingly, the recip- 
ient of this haudsome present. n his usual 
modest and blushing manner, Mr. Baker ac- 
knowledged his indebtedness to the donors; 
expressed the pleasure he always felt in making 
every one comfortable on their trips to each 
succeeding convention, and having received the 
congratulations of the crowd, an adjournment 
was at once made for the christening ceremony, 
which was performed— not with the usual l'quid- 


water, but champagne— all alike standing in as 


sponsors. One of the boys remarked: “ Baker, 
had your estimable. good lady been on hand you 
wouldn't have got that present.“ Why?" was 
the reply. Because it would have been pre- 
sented to Mrs. Baker herself." Chorus: “ For 


he’s a jolly good fellow, and so say all of us.” 


The 5,000 ladies and gentlemen who crowded 
the Exposition building on Wednesday evening 
to hear Mr. Tesla lecture. probably did not 
bear all he had to say; but his weird, brilliant 
and startling experiments more than compen- 
sated for the disappointment they all felt at be- 


ing unable to hear his lucid remarks on the topic 


cally and financially the Association was never во 
flourishing as it is to-day. and its power, influ- 
ence and usefulness are destined to be greater than 
ever 


The ind«fatiguble secretary, Mr. George F. 
Porter, had a hard task in discharging all and 
every one of the onerous duties pertaining to 
his office. But he got through them 1 the 
same; and in being able to submit a financial 
statement showing several thousands of dollars 
of assets and the enrolling of no less than 31 new 
active members during the convention was an 
achievement he may well be proud of. May 
such good results continue to increase! 


The tour ofthe various electriclightand power 
stations, which was made in carriages provided 
by the Entertainment Committee on Tuesday 
evening was very much enjoyed by everyone 
who joined the procession.and ey were many. 
They were astonished atthe splendid order every- 
thing was in and more than astoni-hed when 
they had gone over the immense buildings of 
the Municipal Electric Lighting and Power 
Company, which now ranks as the foremost and 
largest central station in the country. Mr. 
James I. Ayer, the genera] manager, received 
many compliments from his visitors. 


When Mr. James W. Godfrey returned from 
church to his room at the Auditorium on Sun- 
day evening last, he first thought а Montana 
cyclone had been getting in its work on his furni- 
ture and traps. 1% was finally proved, however, 
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that Mr. Dan Spruance had simply been fixing 
upalittle object lesson, showing what the boys 
are going to do with the Trust before they finish 
with it. 


Much has been written of late about the masked 
highwayman who rides on horseback in the streets 
of Chicago, holding up ita citizens with in- 
punity. In comparison with Mr. I. N. Took 
who pulled the leg of Brother Stump, a thorough- 
bred New Yorker and & newspaper man at that, 
the masked highwayman is a bungler in the busi- 
ness. 


Those Present. 


Ackerman, P. C.. New York Agent American Electrical 
Works, Providence, R. I. 

Adams, H. C., Phillips Insulated Wire Co., New York. 

Atkinson, E. P.. Chas. A.. Schieren & Co., New York. 

Adams, Wellington. Dr., St. Louis, Mo. 

Ambler, T. N., 8t. Louis, Mo. 

Ayer, James I., 86. Louis, Mo. 

Armstrong, Judge E.A., and Mrs. and Miss, Camden, N.J. 

Adams, A. D., Indianapolis, Ind. 

Ashton, W. H., Dayton, Ohio. 

Austin, W. B. and wife, Water, Light, and Power Co. 
Rensselacr, Ind. 

Atwater. Chas., Pres. Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 

Baker, C. O., Jr., Newark, N. d. 

Bauer, A. H., New York. 

Babcock, C. A., Cuyahoga Falls, Ohio. 

Burns, P. C., St. Louis, Mo. 

Booker, 8. G., 8t. Louis, Mo. 

Balley, G. C., St. Louis, Mo. 

Ball, W. D., Consolidated Elec. Eng. Co., Chicago, III. 

Beetle, Col. G. L., Chicago, ПІ. 

Brown, C. E., Chicago, III. 

Bulkley, M. I., Chicago, III. 

Buss, F. W., Chapman Valve Co., Chicago., III. 

Bragg, C. A., Bristol Electric Light and Power Co., Phila- 
delphia. 

Bell, Dr. Louis, General Electric Co., Boston, Mass. 

Bibber, Charles E., беп” Mgr. Consolidated Elec. Mfg Co., 
Boston, Mass. 

Blaxter, G. H., Alleghany Electric Light and Power Co., 
Pittsburg, Pa. | 

Burleig h. J. J., and Mrs. and Miss, Camden, N. J. 

Bryant, W.C., Gen’l Man. Bryant Electric Co., Bridgepo t, 
Conn. 

Bailey, Wm. J., Chanute, Kan. 

Bradiey, C. S., Fort Wayne, Ind. 

Bishop, Harry Weston, agent ** Insullac," Chicago, III. 

Butler, C. J., Jonesboro, Ind. 

Boardman, I. 8., Kenosha, Wis. 

Bishop, R. S., Lockport, N. Y. 

Berkey, John A., St. Paul, Minn. 

Bran, W. W., St. Joseph, Mich. 

Bernard, E. G., Troy, N. Y. 

Brophy, Capt. W., Boston, Mass. 

Brooks, H. H., American Circular Loom Co., B: sten, Mass. 

Baird, M. E., Eddy Electric Co., Windsor, Coan. 

cassier, Louis, and Mts., Cassier’s Magazine, New York. 

Churchill, F. A., Jr., St. Louis, Mo. 

Clark, Ernest L., Chicago, Ili. 

Corey, R. B., New York. 

Colvin, F. H., Klectricat Engineer, New York. ; 

Coffman, John R., Chicago. 

Conover, A. B., Roeoling’s Sons Co., Chicago, Ш. 

Collins, L. W., Chicago. 

Collins, W. F.. Manager Western klcctrician, Chicago. 

Cummings, E. A., Chicago. | 

Cutter, George, Chícago. 

Cummings, Miss, Philadelphia. 

Cutter, H. B., Philadelphia. 

Clisdell, A. A., General Electric Co., Cincinnati, O. 

Crider, J. S., Washington Carbon Co., PittsUurg, Pa. 

Crossman, T. E., Stenographer, Brooklyn, N. Y. 

Cleveland, W. B., Cleveland, O. 

Clohassey, Thes. F., Kansas City, Mo. 

Carpenter, C. E., Bridgeport, Conn. 

Clover, D. M., Dallas, Texas. 

Culver, F. S., Eau Claire, Wis. 

Carnes, W. W., Memphis, Tenn. 

Coleman, 8. G., Milwaukee, Mo. 

Coneglll, M. J., Omaha, Neb. 

Crane, J. O., Water bury, Conn. 

Clark, D. M., Vandalia, III. 

Campbell, S. S., De iver, Col. 

Campbell, сеи. Southern Electric Co., Louisville, Ку. 

Clayton, 6. C., Kearney City, Neb. 

Degenhardt, F. E., Chicago. 

De Land, Fred., World's Fair Engineering, Chicago. 

ріске: Son, J. W., Street Railway Journal, Chicago. 

Drake, F. E., Standard Elec. Co., Chicayo. 

Dutton, A. W., St. Louis, Mo. 

De Camp, А.4., Mrs. and Miss, Philadelphia, Pa. 

Dee, J. R., Houghton, Mich. 

Douglas, S. A., Brush Electric Co., Chicago. 

Dyer, T. F., St. Joseph, Mo. 

Elliott, H., Jr., St. Louls, Mo. 

Ferguson, J. O., St. Louls, Mo. 


Fairbanks, H. H., Electric Light Co., Worcester, Maas. 

Flower, W. I., St. Louis, Mo. 

Flintham, J. W., Denver, Col. 

Fortemer, A. E., Miss, Chicago. 

Foust, C. J., Cincinnati, O. 

Ferguson. James, Brooklyn. N. Y. 

Foote, J. B., Battle Creek, Mich. 

Foote, W. A., Jackson, Mich. 

Forbes, Prof. George. London, Eng. 

Francisco, M. J., Manager Elec. Light Co., Rutland, Vt. 

Francisco, Mrs.. Rutland, Vt. 

Francisco, Miss. Rutland, Vt. 

Friend, Н. W., Vincennes, Ind. 

Grant, C. W., and Mrs. Grant, Davenport, 1а. 

Gerleman, J. F., St. Louis, Mo. 

Getz, R. J., Lancaster Carbon Co., Buffalo, N. Y. 

Greene, B. E., ELECTRICITY, New York. 

Goe, D. E., Electric Spark,” Chicago, 

Godfrey, James W., New York. 

Gregory. G. E., Chicago. 

Grier, T. M., Chicago. 

Greene, M. T., Mrs., Chicago. 

Goodhue, Wells, Taylor, Goodhue & Ames, Chicago. 

Gamp, Leo. H., Kansas City, Mo. 

Gorke, H. J., Electric Engineering Co., Syracuse, N. Y. 

Greene, W. J., Cedar Rapids, la. 

Gwynne, J. G., Steubenville, О. 

Harney, A. W., Chicago, Ill. 

Haines, H. M., New York. 

Hammer, W. J.. New York. 

Hatch, E. B., H. W. Johns Mfg. Co., Hartford, Conn. 

Hayden, M. M., New York. 

Hall, E. J., Jr., New York. 

Hopkins, J. H., St. Louis, Mo. : 

Hooner, P. H., Chicago, III. 

Hadaway, H. I., Chicago, Ш. 

Haley, C. S., General Electric Co., Boston, Mass. 

Hills, C. I., Boston, Mass. 

Heinrich, E. S., Westinghouse Elec. Co., Pittsburg, Ра. 

Hill, Henry, Pittsfleld, Mass. 

Howell, Wilson S., Newark, N. J. 

Hoover, John, Pittsfield, Mass. 

Hine, Henry, General Maoager Stanley Electric Mfg. 
Co., Pittsfleld, Mass. 

Hunt, W. T., Electrical Age, New York. 

Hunter, D., Jr., Allegheny, Ра. 

Hawkon Ninian, London, England. 

Hose, J., Peru, Ind. 

Higbee, E. H., Jr.. Roodhouse, Ill. 

Issertel, Henry 1., New York. 

Феппеу, C. D., Jenney Electric Co., Indianapolis, Ind. 

Jackson, G. J., Waterbury, Conn. 

Jackson, ——, New York. 

Johnston. W. J. Electrical World, New York. 

Jones. C. E., Cincinnati, О. 

Jones, A. J., New Brunswick, N. J. 

Kester, J. F., Chicago, Ill. 

Key, W. S., ELECTRICITY, Boston, Mass. 

Kilbourne, Dr. E. C., Seattle, Wash. 

Korst, P. H., Badger Electric Co., Racine, Wis. 

Knight, J. C., New York. 

Lane, F. A., Cleveland, O. 

Laurence, A. B., Sultz Belting Co., New York. 

Little, E. W., Interior Conduit Co., New York. 

Little, E. W., Pittsburg, Pa. 

Le Vake, L. B., Cleveland, О. 

Little. F. P., Buffalo, N. Y. 

Larkin, E. L., Galesburg, Ill. 

Mace, Romaine, Interior Conduit. Co., New York. 

Manson, G. T., Okonite Co., New York. 

Manson, Mrs., New York. 

Mager, F. A., E. S. Greeley Co., New York. 

Martin, T. C., Electrical Engineer, New York. 

Matthews, W. N., St. Louis, Mo. 

Miller, J. D., New York. 

MItchell. P. W., New York. 

Martin, A. J., Philadelphia, Pa. 

Myers, W. C., New York. 

McQualde, J. P., New York. 

Martin, J. N., Philadelphia, Pa. 

Moore, J. J., New York. 

Manning, Н. 8., Chicago, Ill. 

Manwaring, A. H., Philadelphia, Pa. 

Manwaring, Mrs., Philadelphia, Pa. 

McKinlock, W. C., Chicago. 

McKiInlock, W. H., Chicago. 

Morse, S. F. B., Day's Kerite Wires, Chicago. 

Mosher, J. A., Chica zo. 

Mackie, Robb, Cincinnate, O. 

Mason, J. H., General Manager Simplex Electric Co., 
Boston, Mass. 

Merritt, M. M., Boston Incandescent Lamp Co., Boston, 
Mass. 

McDufrle, H. H., Pittsburg, Pa. 

Mead, Moriis W., Pittsburg, Pa. 

McGonnigle, ——, Allegheny County, Light Co., Pitts- 
burg, Pa. 

Marsh, J. W., Underground Cable Co., Pittsburg, Pa. 

Moore, F., Pittsburg, Pa. 

Mason, F. C., Brooklyn. N. Y. 

McFarland, G. E., Davenport, Ia. 

Myers, G. M., Mo. Water and Light Co., Kansas City, Mo. 


Myers, Mrs., Kansas City, Mo. 

McIntire, C. O., Newark, N. J. 

Morrison, W. J., Fort Wayne Electric Co., Syracuse, N. Y. 

Mead, C. K., Des Moines, Ia. . 

Mead, Mrs., Des Moines, Ia. 

Markland, W. H., Street R. R. Co., Altoona, Pa. 

Mayo, Geo., Rockford, Ill. 

Miller, J. H., Springfield, О. 

Moore, J. J., Toledo, O. 

Nahm, Louis, St. Louis, Mo. 

Newton, C. E., Jewell Beltipg Co., Hartford, Conn. 

Nipher, Prof., St. Louis, Mo. 

Noll, Augustus, General Incandescent Arc Light Co., 
New York. 

Norcross, P., Janesville, Wis. 

Norcross, Mrs., Janesville, Wis. 

Nichols, Frederic, Toronto, Can. 

Newton, A. D., Eddy Electric Co., Windsor, Conn. 

Osborne, W. F., New York. 

Ogden, D. H., Месгіса! World, Chicago. 

O'Hara, J. B., Western Electrician, Chicago. 

Oswold, W.. New Orleans, La. 

Packard, W. D., Warren, O. 

Partridge. A., St. Louis, Mo. 

Perry, Nelson W., Electrical World, New York. 

Vo: Hr. Gio. F., Secretary N. K. L. A.. New York. 

Price, C. W.. Electrical Review, New York. 

Perry, D. P., Standard Electric Co , Chicago. 

Page, C. T., Chicago. 

Powers, E. L., Klectrioal Industries, Chicago. 

Paiste, H. T., Philadelphia. 

Pent, Jas. A., Philadelphia, Pa. 

Peck, E. F., Brooklyn. N. Y. 

Pyle, о. C., National Elec. Headlight Co., Indianapolis, 
Ind. 

l'ardee, E. T.. Syracu:e, N. Y. 

Pearson, F. J., Consulting Elee. Enz. Omaha Canal] and 
Power Co., Omaha. Neb. 

Farker, J. H., 8t. Joseph, Mo. 

Penn, Jerome, Washington Court House, O. 

Quire, J. N., Mr8., Rochester, N. Y. 

Quinlan, J. H., Ball Electric Light Co., Toronto, Can. 

Reiman, G. L., Mosher Electric Co.. Chicago. 

Richards, H. T., * Electrical Review," New York. 

Rose, P. N., 8t. Louis, Mo, 

Randolph, R. J., Cincinnati, О. 

Ryan, T. J.. General Electric Co., Cincinnati, О. 

Rors, C. A., Kansas City, Mo. 

Itedman, G. A., Gas and Electric Light Co., Rochester, 
N. Y. 

Redman, Mrs., Rochester, N. Y. 

Rollins, E. W., Denver, Col. 

Roberts. W. B., Elec. Mfg. Co., Rockford, III. 

Royce, F. W., Washington, D. C. 

Secly, John A., New York. 

Seymour, E. W., Westinghouse Electric Co., New York. 

Scudder, R. V., St. Louis, Mo. 

Shain, C. D., New York. " 

Smith, H. J., Edison Electric Light Co., New York. 

Stump, C. E., ~ Street Rallway Journal," New York. 

Swetland, Н. M., * Power,” New York. 

Schlosser, F., 8t. Louis, Mo. 

Stedman, G. C., St. Louis, Mo. 

Seixas, E. F., Chicago and St. Louis Elec. R. R., Chicago. 

Searing, G. S., Chicago. 

Searles, A. M., General Electric Co., Chicago. 

Scribner, J., Chicago. . 

Small, H. H., Chicago. 

Stacey, T. S., Chicago. 


Stockwell, Edward, Washburn, Moen Mfg. Co. cago 

Sullivan, M, J., * Street Rallway Gazette," Chicago : 

Smith. Т. Carpe.iter, Philadelphia, Ра. 

меа: nes, Н.8., Cincinnati, о. 

Sardent, A. G., Boston, Mass. 

ree E "s оа 

scheftler, Fred. A., Brus ectric Company, Clev 

Sexton, Howard W., Gas Light Co., АШЫШ. А. мао: 

Slater, H. B., Cauyon City, Col. 

Sterling, P. H., Denver, Col. 

scott, Campbell, Louisville, Ky. 

Shultz, J. A. J., Shultz Belting Co., St. Louis, Mo. 

Sunny, B. К., Chicago. 

Taltavall, J. B., Electrical Age, New York. 

Tesla. Nikola, New York. 

Talmage, C. H., St. Louis, Mo. 

Terry, F. S., Ansonia Elec. Co.. Chicago. 

Turner, John, Edison Electric Company, Cincinnati, О. 

Taber, R. B., беп” Elec. Co., Boston, Mass. 

Taft, Benj., Boston. Ма-8. 

Taylor, A., Stanley Electric Mfg. Co., Pittafield, Mass. 

Talcott, | F., Campbell Electric Supply Company, Вов- 
ton, Mass. 

Tudor, H. C., Baltimore, Md. 

Tice, Е. S., Minneapolis, Minn. 

Urquhart, D. F., t'.- t1. Carbon Co., Boston, Mass. 

Wade, E. E., Colorado Springs, Col. 

Webb, Herbert Laws, Electric Selector Co., New York, 

Western, В. К, Mfis. Adve tising Bureau, New York. 

Wilsun, Fremont, New York. 

Wood. E. E., Electrical Industries,“ New York. 

Woods, A G., St. Louis, Mo. 

Wilson, С. E., C. & C. Motor Co., Chica го. 

Wilson, С. H., Chicago. 

Wirt. Chas., Ansonia Electrical Co., New York. 

Wood, M. M.. New York. 

Wunder, F. A., a id Mrs., New York. 

Wilkins, E. Ward, Partrick & Carter Co., Philadelphia. 

Wilshire, J. W., Card Motor Co., Cincinnati, O. 

Willard, R. S., Cuyahoga, Falls, O. 

Wyant, R. E., Birmingnam, Conn. 

Whitehead, S. E., Carthage, Mo. 

Whitney, L. C., New Britain, Conn. 

Young, E. P., Electric Light Co., Semickley, Pa. 
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Gas and Electricity. 


BY а. EMIL HESSE. 


Electricity is a successful competitor with gas, 
especially with regard to power and light. Gas 
engines are not very extensively used in this 
country, but they are found almost everywhere 
in Sweden, Gernany and England wherever 
power up to 100 н. P. is required. The increased 
efficiency of the modern gas engine is best illus- 
trated by the fact that the first practical engine 
consumed 8 cubic meters gas per 1. H. P. per hour, 
while those of modern construction only consume 
about 0.75 cubic meters for the same power. We 
find in practice that it takes about 0.85 cubic 
meters per actual H. P. One kilogram of gas is 
equal to 8,500 thermal units, The theoretical 
energy is therefore : 


0.85 x 1.251 X 0.5 х8,500 x 424 
75 X 60 x 60 


The efficiency is consequently : 


1 

17.095 
от a little over 14 per cent., which is very high 
indeed when we consider that the very best 
triple expansion steam engine does not give more 
under the most favorable conditions. Experi- 
ments with gas engines have even shown as high 
ав 18 per cent., а figure never reached by the 
steam engine. 

An ordinary good burner will consume 0.12 
meters per 16 c. P. per hour. Utilizing the re- 
sult in the equation above, we find that this is 
equal to : 


= 7.095 H. P. 


—0.141, 


7.095 X 0.12 


77 0.8 = 1.001 


theoretical horse-power hour. This gives per 
actual horse-power hour as consumed by the gas 
engine seven 16 c. P. lights, or 112 c. P. 

The above figures show very clearly that there 
is a great loss when the energy stored in gas is 
changed to light, which latter is only another 
form of energy. This is due to the heat that is 
produced, which is a total loss, but there would 
naturally not be any light at all if not for the high 
temperature by which the carbon is made incan- 
descent. К. 

Electricity for power does not stand on an 
equal basis with gas, inasmuch as when used it 
is transmitted to some more or less distant place. 
'T he loss depends therefore on that distance, and 
a comparison is consequently out of the question. 

Electricity for lighting, on the other hand, 
stands on the same ground as gas. One 16 c. P. 
lamp requires 50 watts. Thisis equal to: 

50 
746 
One actual horse-power wil] therefore give : 


= 0,067 H. P. 


0.007 ^ 14.92 

sixteen candle-power lights, ог 288 c. р. The 
difference is too great to pass over lightly. 1 
appears from the above that one actual electric 
horse-power produces 288 c. P., and that gas 
equivalent to one actual horse-power produces 
112 c. P. Allowing 90 per cent. as the efficiency 
of the dynamo and a 10 per cent. loss in trans- 
mission from the gas engine to the dynamo, we 


find that 1 H. P. as developed by the present gas 


engine will produce : 
14.92 X 0.81 = 12.08 

sixteen candle-power lights. It is therefore evi- 
dent that it is more economical to use the gas as 
motive power in a gas engine and deiving a dyna- 
mo than to use it direct for light. The actual 
gain is: 

5 x 100 

Lm 1.42 per cent., 
which is really enough to set our city officials 
and gas companies thinking. 


: shown was a real work of art, the 
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The Business End. 


Electrical Exhibits at the Convention. 

Although the exhibits at the Convention held in St. Louis 
last week were limited in number, in comparison with 
former meetings of the National Electric Light Associa- 
tion, they were sufficiently numerous to attract the atten- 
tion of all the members present, between the intervals of 
the daily session. The goods on exhibition were of a char- 
acter to interest not only the central station and supply 
men, but also the visitors not directly connected wi h the 
electrical business. Everything was arranged to attract 
the delegates’ attention and every article was examined 
carefully. 


The General Arc Incandescent Light Company, New 
York, had the most extensive and attractive exhibit of 
lamps at the Convention. It included nearly a sccre of 
different types of their artistic and efficient specialties. 
The introduction of these rare goods has created quitea 
demand, and many words of commendation were 
heard from the interested crowd which surrounded 
the stand the days of the Convention. Every lamp 
* Bijou,” for hall 
lighting, being, without doubt, a petite gem, and must 
speedily grow into popular favor wherever good taste and 
artistic judgment are engaged in securing effectively 
brilliant results. It was nothing less than атап injustice 
to this company and its fine display that through the 
neglect of some one sufficient current could not be secured 
to run the lamps in such manner as would have shown 
them off to the best advantage, besides attracting that full 
measure of attention they abundantly deserve. Mr. Au- 
gustus Noll, who had charge of this exhibit, did his best 
and succeeded admirably. notwithstanding the untoward 
incident that prevented bim having all the electric current 
he required and had previously arranged for. 


The Eureka Tempered Copper Company, North East, 
Pa., had an elab*rate display of its specialties, including 
trolley wheels, commutatore, dynamos, brakes, gear 
wheels, etc., all made of tempered copper. This display 
attracted a large share of attention, the goods being very 
popular wherever used. 


The Okonite Company of New York, while not making 
any exhibitof their goods were as usual represented by 
Mr. George T. Manson, who, as every one knows. із а whole 
host in himself, and never fails t» carry away with him 
from these conventions substantial and profitable evi- 
dence of the high reputation gained by the goods he 
handles. 


The Central Electric Company, Chicago. had two able 
representatives in Messrs. W. Н. Мек! lock and C. E. 
Brown, who had charge of a few well-known specialtics. 


The Electrical Engineering and Supply C: mpany, $) ra- 
cuse, N. Y., with Mr. H. J. Gorke in char, e, showed s me 
handsome samples of switches, cut-outs, volt meters. am- 
meters, etc. TWO enormous central station switches at- 
tracted universal attention. 


The Consolidated Electric Manufacturing Company, Bos- 
ton, Mass., represented by Mr. C. E. Bibber, the live gen- 
eral manazer, had a number of its well-known jackkuife 
switches, push buttons, cut-outs, etc., on exhibit. Mr. 
Bibber also displayed diagrams cf the new 60-light arc 
ау namo with Elkins’ automatic ге. ulator. 


The Bryant Electric Comp any, Bridgeport, Conn., repie- 
sented by Mr. W. C. Bryant, treasurer and manager, and 
Mr. Thos. G. Grier, Western agent, Chicago, exhibited a 
large, varied and most attractive display of their well- 
known and efficient devices. A handsome switchb ard was 
filled with sockets, switches, cut-outs, carbon holders etc., 
etc. These varied devices are too well known to need any 
words of commendation from из ; suffice it to say that the 
display received close attention from all present. The 
handy little memo. and St. Louis guide book distributed by 
the Bryant Company was fully appreciated. 


George Cutter, the ubiquitous one from Chicago, failed 
not in his efforts to have as usual an attractive display, 
which didn't fail to attract, for there were many novelties 
shown, such as shadeholders, sockets, switches, volt- 
meters, ammeters, snap knife switches and many other 
devices that are alwaysin demand in both central stations 
and isolated plants. George Cutter himself was on deck as 
usual to welcome his innumerable old friends and to show 
them some fresh novelties, in which all were interested, 
the new type of lightning arrester in particular. Mr. 
Frank McMaster proved a valuable aid-de-camp to Mr. 
Cutter, and was unremitting in his endeavors to adorn 
every visitor by affixing a diminutive monkey built of 
chenille and supporting a Chinese lantern at the end of a 
fisbing pole in its right hand. 


The Fibrone Terreloid Company, Newark, N. J., distrib. 
uted among their friends some very handy paper weights, 
made of highly finished fibrone, a substance which this 
company is manufacturing into nearly every conceivable 
electrical device which hitherto has been made of hard 
rubber, which fibrone closely resembles. The unique paper 
weights will find a place on many a desk, and fibrone goods 
will grow in demand in the electrical field. 


The Chapman Valve Company, Boston, was represented 
by Mr. Buss, their Chicago manager, who had on ex- 
hibit three samples of their high grade valves, which are in 
uge all over the world. For electric light and power sta- 
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tions these valves are in ever increasing demand and the 
company's factory at Indian Orchard, Mass., which 1s the 
largest valve factory Іп the world, is kept running night 
and day to fill orders. 


The Ansonta Electric Company, of Chicago, had quite a 
display of its special lines cf goons, including the Wirt 
Meter, which had many careful and curious examiners. 


The Eddy Electric Company, Windsor, Conn., repre- 
sented as always by the Messrs. M. E. Baird and A. D. 
Newton, had a compiete working equipmeat consisting of 
а dynamo and 15 H. P. four pole motor of their well-known 
and eficient type which were kept running for the benefit 
of visitors. Incon ection with this installation a number 
of rheostats of a special type were shown іп operation. 


Chas. A. Schieren & Company, New York, exhibited an 
unusua'ly 1аг„е pe: forated leather belt, the largest of its 
kind ever made. It was 117 feet lonz, 72 Inches wide, three- 
ply, and weighing 2 458 pounds. It was made to order tor 
driving a Westinghouse dynamo of 1,000 н. P. at the World's 
Fair. As may be imagined, such a belt excited the atten- 
tion of all the central station men p:esent. 


The Standard Electric Company had a number of their 
direct current arc lamps cn exhibition in the main hall of 
the Southern Hotel. 


The Washburn & Moen Manufacturing Company, Wor- 
cester, Mass., had samples of the famous Salamander wire 
on exhibition. 


The Falconer Manufacturing Company, of Boston, placed 
their porcelain sockets and switches o» exhibition in the 
main rotunda of the hotel. The display also included a 
full line of incandescent li; ht supplies. 


The Ward Arc Lamp Company hun several of their arc 
lamps In an exhibit room to the left of the hall; connection 
was made with the incandescent circuit which showed the 
lamps in practical operation. 


1 he Electric Appliance Company, of Chicago, presented 
а very neat advertising novelty tu the share of a celluloid 
toothpick cf various colors with their name and business 
stamped In gold. 


The Cutter Flectric Manufacturing Company, Philadel- 
phia, represented by Mr. H. B. Cutter, made an attractive 
display which included a large variety of handsome elec- 
tric switches, cutouts, push buttons and eleciric locks. 
These latter devices are attracting unusual attention and 
rapidly coining Into general demand. They are attachable 
to house, office, store and closet doors of every kind, the 
act of opening the doors, shutting off the lights in build- 
Ing or 109m, and turning on light cr lights on opéning any 
door. As а burglar alarm it is quite unique, for on being 
attached to a window the slightest attempt at opening 
Said window turns on the light and so spoils the attempt. 
By as ecial contrivance and the aid of two keys light can 
be turned on and off at will by the one who carries both 
keys, while no one can tamper with either lock « r electric 
switch. This company is meting with spleudid success 
with its many useful aud ingenious devices. The Cutter 
electric locks are to be placed on every closet door in the 
new Nel her lands Hotel, New York ; Insane Asylum, King’s 
Park, N. J., and other public buildings, including the Met- 
ropolitan Life Buildl: g, corner cf 1 wenty-third sticet a. d 
Madison avente, New Yo.k. 


The Wes:on Electiical Instrument Company, Newark, 
N. J., had a handsome display of its high grade standard 
measuring and other і: struments, Including station me- 
ters, voltmete.s, ammeters and st palate parts of Instru- 
men 8, arransed on a handsome showboard. During the 
Convention there was a constant stieam of visitors to 
Коош 70, Where this attractive exhibit was shown. Mr. R. 
C. Heinrich making every visitor welcome to examine the 
brilliant exhibit. 


The Carpenter Enamel Rheostat Company, Bridgeport, 
Conn., showed several samples of its now well-known 
instrument, which is meeting with well-deserved recogn 
tion. 


The Fort Wayne Electiic Company, Fort Wayne, Ind., 
had several a'c lamps of the Woods type on exhibit, the 
improved features in which were carefully 1 oted by and 
duly explalned to th’ se Interested in arc lighting. 


The Falls Rivet and Machine Company, Cuyahoza Falls, 
Ohio, showed a model of a friction clutch of their well- 
known tyre. These clutches are deservedly popular, 
being іп use in most of the central stations throughout the 
country, and being of the sim lest, most approved and effi- 
cient type. 


The Elec: гіс Selector and Signal Company, ої New York, 
had one of the mo.t exten ive and complete exhibits at 
the Convention. It embraced a complete working instal- 
lation of their unique sistem of controlling arc and incan- 
descent И :hts wheth: г singly ог in groups along the same 
Single circuit. By the use of this apparatus any lamp or 
lamps can be started up or shut off at any pre-arranged 
moment, from the central stati n, thus securing for the 
company supplying current, ог the usersof same, the most 
punctual and reliab!e service, and ensuring the strictest 
economy in the consump'ton of current. Disputes as to 
quantity of current, or hours used, become tmpossible, 
and the same efficient service 1з secured on motor circuits 
as onlighting circuits. This system recommends itself to 
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every user of electricity and is destined to play an impor- 
tant part inthe future of the electrical business every- 
where. 


James J. Murray & Company. Philadelphia, had а full 
line of their well-known sy ecialties, including glass globes, 
shades, reflectors, etc., etc.. for use in electric service, 
wrought into many quaint and artistic forms. Те arc 
and incandescent globes made by this firm ате well known, 
their rich tints and artistic forms br ing known every where, 
hence the big demand that always prevatis. 


The Interior Conduit and Insulation Company exhibited 
several Lindell motors operating fans and driving minia- 
ture incandescent dynamcs which were supplying current 
to a group of eight lamps. 


Mr. James A. Pentz, of Philadelphia, showed one of the 
Pentz-Reckenzaun electric meters about which the electri- 
cal fraternity is soon likely to hear something that will be 
decidedly interesting and profitable. Arrangements were 
made to have this apparatus in actual operation, but 
through some misunderstanding connection with the only 
available line circuit could not be made until the close of 
the Convention. Suffice it to say that this instrument із so 
delicately adjusted that it will correctly measure current 
to the 1-40th of an ampere, and is in évery detail a useful 
adjunct where electricity is used. It has been subjected 
to the most trying tests. and the Board of Trade in Lon- 
don, Eng., is so satisfied with its performance that it 18 
to be adopted for general use by that important corpora- 
tion. 


Alexander, Barney & Chapin, of New York, represented 
by Mr. H. G. Issertel, displayed lamp sockets, push buttons 
and a general line of lamps and fixtures. 


The Gould Packing Company. East Cambridge, Mass., 
makers of the only ** original ring " steam and water p ack- 
ing, showed a pyramid of various sizes in its well-known 
specialty which is in universal demand throughout the 
electrical field as well as the engineering trades. This 
packing has proved itself superior to anything else of its 
kind on the market, hence the big demand which keeps the 
company shipping it to ail parts of the world. Its weaiIng 
capacity is such that where it bas once been used no other 
kind ever gets a show. 


The W.S. Hill Electric Company, of Boston, Mass., had an 
extensive and attractive display which came ір for no small 
amount of attention, and from which much fun and amuse- 
ment were derived. These consisted of single and double 
pole switches, three pole single throw and double throw 
station switches with fuse—one being a massive 200 am- 
pere double pole double throw station switch—all hand- 
somely finished and on slate bases. There were also shown 
three of the wonderfully powerful and handsomely finished 
* Columbian " generators, which created quite a cyclone of 
fun among both the ladies, gentlemen and young fvlk who 
visited the ladies’ parlors where the exhibit was shown. 
These diminutive machines are without doubt the great- 
est electrical novelties recently put cn the market, 
which fact accounts for the phenomenal demand which has 
sprung up both among the juvenile part of the community 
and the medical profession by wbich it is now largely used 
іп the treatment of rheumati:m, sclatica, lumbago, neu- 
ralgia and other nervous complaints. 


Mr. C. C. Lewis, Boston, Mass., showed a sample of his 
new Acme“ rubber shield for protecting motormen on 
electric cars from receiving shocks through the handle by 
means of which they turn the current on and off, as well 
as being a preventive of blood polsoning through the 
hands being in constant contact with the brass handles, 
which has and is playing havoc among street-car men. 
The shield fits the handles very tightly and 18 & sure and 
certain safeguard. Costlng but a few cents each, the de- 
mand із becoming enormous, and ere long every car in the 
country will be equipped with this handy and efficient 
safeguard. 


The Shultz Belting Company, St. Louis, which does such 
& phenomenal business with the electrical fraternity 
throughout the country, апа 1:d«ed із Europe as well. dia 
not show any spectalty, but was well represented by Mr. 
J. A. J. Shultz, the general j resident (f the company, and 
Mr. A. B. Laurence, Eastern agent, who was one cf the 
party that travelled from New York per electrical special 
train. They assisted іп making everyone enjoy the visit 
to St. Louis, and booked some good orders. 


The Jewell Belting Company, Hartford. Conn., without 
having a single foot of leather belting on exhibit, were 
most ably represented by jolly C. E. Newton, who made 
everybody feel good by presenting them with a liandsome 
and useful morocco portmonnaie in which to carry green- 
backs, each of these little auxiliaries actually enclo-1og as 
а gift a вріс and span flim-flam fac-simile of a $100 biil— 
'" green goods.” They were as welcome and useful as 11 
genuine—that is, the portmonnaie. 


The De Mott Motor Company, New York. showed sam- 
ples of its efficient fan motor, which were run by bluestone 
batteries, both motors and batteries being of the most 
compact and neat design possible. These motors have 
proved their high efficiency and popularity, and are sure 
to secure а large sale for ventilating purpcses when the 
hot weather gets around. Being highly finished in every 
detail, most compactly built and possessing the following 
salient features—noiseless, efficient and economical -t ey 
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promptly recommend themselves. They are made in four 
sizes to meet the requirements of varied service, and com- 
bining the highest workmanship with cheapness in price, 
they are sure to become general favorites. The display at 
the Convention was carefully examined and approved by 
all who saw it. 


The Blakeslee Manufacturing Company,of Da Quoin, III., 
was represented by Mr. A. H. Blakeslee, who has charge of 
the St. Louis branch. He distributed some beautifully 
designed cards and circulars. 


Wm. Jessup & Sons, the great steel manufacturers of 
Sheftleld, England, whose goods are employed largely іп 
the manufacture of fine tool3, were well represented by 
Mr. Ezra H. Lundley, a gentleman well known tn St. Louis 
and to many of the delegates to the Convention. 


C. W. Hunt Company, of New York, the wel'-known 
manufacturers of the Hunt system of Industrial Railways, 
distributed circulars which clearly demonstrated that coal 
and other materials сап be more economically aud quickly 
handled by their system than іп any other manner. 


The Ahendroth & Root Manufacturing Company, of New 
York, had a representative on hand. and some elegantly 
prepared catalogues which were eagerly sought after by 
the central station delegates present. Incidentally it may 
be stated that the Root boiler has been adopted by many 
electric light and power stations East and West. 


James Leffel & Company of Springfield, Ohio, distributed 
a souvenir of worth and value, on the subject of water 
wheels for electric light and power stations. The popular- 
ity of the Leffel Wheel has long been an assured fact. 


Messrs A. Wyckoff & Sons of Elmira, New York, were 
usefully represented at the Convention by catalozues and 
circulars, setting forth the merits of the Wood Water Pipe 
and Patent steam Pipe Casing, the latter being an excellent 
non-conductor of heat, and the former being known for its 
economy in first cost, durability and other important 
features for the pu! pose designed. 


The Manufacturers' Advertising Bureau and Press 
Agency, through Its proprietor, Mr. Benjamin R. Western, 
а veteran in newspaper work and advertising, did most 
efficient work on behalf of its clients in furnishing infor- 
mation to the meinbe: в of the press for publication. 


There were some very novel advertising schemes sprung 
on the visitors to the Convention, several of them being 
particularly attractive and useful. Mr. Louis Савзіег, of 
Cassier'a Magazine, reminded his many friends that he was 
around by presenting them with a series of epigrammatic 
advertising truisms, which were enclosed under a cover 
consisting of agenuir.e new 81 bill, with a huge red seal at 
one corner securing the leaves of this artistic biet ; said 
dollar bill being good for 100 cents purchase at any place 
in Uncle Sam's domain. 


Mr. C. E. Newton, the enterprising secretary of the 
Jewell Belting Company, Hartford, Conn, endeared him- 
self to all by presenting them each with a handsome 
morocco portmcnnale in which to carry their wads of cur- 
rent bills when they have any to carry. 


Тре Electric Appliance Company of Chicago and Mr. В.Н. 
Western, of the Manufacturers’ Advertising Bureau, New 
York, anxious to have their names; in everybody's mouth, 
distributed variegated quill toothpicks on which the names 
and addresses of their respective firms were inscr bed. 


Mr. С. К. Bibber of the Consolidated Electric Manufactur- 
ing Company, Boston, distributed ivory counters or mark- 
ers for keeping the sco: e in playing whist and other games, 
and of course some electrical inen do play whist occasion- 
ally. 

Mr. James W. Godfrey gave out large numbers of pocket 
memorandum books, containing a handsomely engraved 
portrait of James himself, looking as happy as though he 
had just made a sale of 1000 miles of Grimshaw wire. 


Samples of Sperry fuse wire were shown by Mr. George 
S. Searing of New York. 


The Norwich Insulated Wire Company, New York, rep- 
resented by Mr. G J. Jackson, had a most effective display 
of its wires and cables, which were arranged in a handsome 
case that contained no less than 100 different samples. 


‘rhe Boston Incandescent Lamp Company showed a new 
series lamp which they are pushing. 

А С. & С. motor and generator was exhibited in opera- 
tion, furnishing current for the apparatus shown by the 
Electric Selector and Signal Company. 


The Helios Arc Lamp was shown in successful opera- 
tion at various places during the Convention, and Mr. D. 
Spruance must have felt abundantly satisfied with the 
flattering comments. 

The Mosher Arc Lamp, for both direct and alternating 
circuits, were examined by many visitors, these lamps 
being іп operation in the hall of the St. Louis Electric 
Club and other buildings. 


The elegant, efficient and popular Ward Arc Lamps, 
which have become all the rage of late, were splendidly 
represented by Mr. Corey, who Xnows just how to handle 
such high-grade goods. 


The Wagner Electric Manufacturing Company, St. Louis, 
showed a handsome 2 н. P. alternating motor, which was 
placed in the private office of the Missouri Electric Light 
Company. 
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A New Factory for the Crocker-Wheeler Electric Com- 
pany at Newark. 


The Crocker-Wheeler Electric Company, New York 
City, have bought the large plant of the Spiral Weld Tub: 
Company at Newark, and are preparing to move іп. A 
feature of the new factory will be the conspicuous absence 
of belting and shafting throughout the entire works. The 
plan to be adopt ed is to transmit the power to each ma- 
chine by wires which will connect toa motor on the ma- 
chine and drive it direct. This method will be followed in 
the case of every machine where it 1s found possible, and 
will result in a considerable saving of power which 
would be otherwise requi'ed to constantly run lines of 
shafting and countershafts to each machine, as well аза 
large saving in the cost and maintenance of belts, counter- 
shafts, pulleys, oiling, etc. It isexpected that the new es- 
tablishment will give employment to 1,000 hands, many of 
whom will go to Newark with the company. 


INCORPORATIONS. 


The Knox Gas and Electrie Company. Rockland, Me. 
Capital stock, $200,000. President, G. E. Macomber; treasu- 
rer, A. D. Bird; directors: George E. Macomber, J. Man- 
chester Haynes, Н. L. Shepherd, E. К. O'Brien, W. S. 
White, W. T. Cobb and S. M. Bird. The corporation 18 а 
consolidation of the Rockland and Thomaston Gas Light 
Company, the Camden and Hockport Electric Light Com- 
pany and the Thomaston and Warren Electric Light and 
Power Company, and its purpose is to supply light, heat 
and power by the manufacture and distribution of gasaud 
electricity in the city or Rockland and in the towns of 
Thomaston, Warren, Camden and Rockpert. 


The Wichita Kan. Electric Railway Company and the 
Citizens’ Electric Light Company have been consolidated 
under the name of the Wichita Electric Railway and 
Light Company, with a capital stock of $500.000, paid up. 
Officers were elected as follows: Charles E. Dustin, presi- 
dent of the Schuyler Electric Company of Hariford, Conn., 
president; A. L. Batchelder, president of the Cheshire 
bank of Keene, N. H., vice-president; J. W. O'Neil, of 
Wichita, secretary and general manager; George A. 
Litchfield, of Keene, N. H., treasurer, and Arthur Faulk- 
ner, of Wichita, assistant treasurer. 


The Lancaster and Downtngton Street Railway Com- 
pany, Harrisburg, Pa. Capital stock, $1,000,000. President, 
Н. B. Piper, Tyrone; directors: John A. C ark, Lancaster: 
George W. М‹ Пу, 5. A. Hench, A. E. Melly, Jesse Wingert, 
Harrisburg. Ihe road to be built by the company will be 
operate і by electricity and will be thirty miles long. It will 
run from the inter: ection of the Bridgetown and Horseshoe 
turupike road and the Philadelphia and Lancaster turn- 
pike road through the towns of Smoketown, Bird-in-Hand, 
Intercourse and Earl and Leacock townships over the 
public road leading past Smoker's coach works and Centre- 
Ville school house tothe limits of the town ot New Holland, 
thence returning by same route through Leacock and 
Salisbury township, the two towns of *pring Garden, West 
Caln townsbip, thence tothe Borough cf Downington. 


The name of the Asbury Park Electric Light Company 
has been changed to * Neptune Electric Company,” and 
the capital stock has been increased from $60,000 to $200,- 
000. 
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The New Kelvin Wattmeter. 

А new engine-room wattmeter, the invention 
of Lord Kelvin, shown in the following illustra- 
tions, was recently exhibited by Dr. Fleming in 
his Cantor lectures. Fig. gives a general view 
of the instrument with the case removed, which 
is described by our London contemporary, the 
Electrician, as having a main circuit formed of a 
double rectangle of copper rod of sufficient area 
to carry 200 amperes, and a shunt circuit with 


Fio. 1. 


two fine wire coils astatically arranged. The 
main coil is mounted on a slate back so that the 
rectangles are horizontal. The shunt coils are 
mounted on a light but strong aluminum frame 
inthe manner shown in Fig. 2. One end of this 
frame,has a circular knife-edged hole fixed to it, 
end the other end has a straight knife-edge. 
These two knife edges rest on two phosphor- 
bronze hooks attached by insulating supports to 
the outside ends of the double rectangle. By 
this method of suspension complete freedom 
from friction is obtained, while the movable 
System is kept in a definite position without end 
guides. Each fine wire coil has about 1,000 turns 
of insulated wire, and its resistance is about 100 
ohms. The current is conducted in and out from 


Fic. 2. 


the movable system by two flat palladium spiral 
springs which also supply the restoring force for 
governing the sensibility of the instrument. 

Not more than 1-20th of an ampere is allowed 
to pass through the fine wire circuit, and in order 
to regulate this a large non-inductive resistance 
is rolled on the case of the instrument and offers 
a large cooling surface. The scale has nearly 
uniform divisions, and is graduated to read 
directly in watts or kilowatts as required. The 
capacity of this instrument is 200 amperes, the 
volts being immaterial. 


Mr. James W. Godfrey, of the New York In- 
sulated Wire Company, left Chicago last week 
for a flying business trip to the Pacific coast. 


Electrical Quackery. 

А most important judgment was delivered in 
the London Law Courts (Queen's Bench) on 
Friday, February 17. The case жав one for libel 
taken by а certain Dr. Tibbitts against the pro- 
prietors of the London Electrical Review. Our 
contemporary hasalways waged war against every 
description of electrical quackery, but more espe- 
cially during late years has it condemned the elec- 
tropathic appliances sold at a London establish- 
ment—so-called electric belts, which are declared 
by the vendors to cure almost every imaginable 
disease or complaint. In September last the 
Electrical Review received a pamphlet for review 
which proved to be nothing other than atesti- 
monial written by Dr. Tibbitts, who it appears 
had been retained by the Electropathic and 
Zander Institute to report on these belts for afee 
of 100 guineas. This pamphlet was in due course 
reviewed by ourcontemporary under the heading 
Electricity and the Medical Profession," (Sep- 
tember 23, 1892). In thisreview the qualifications 
of this doctor were seriously questioned and yet 
another attack was made on the Harness belts. Dr. 
Tibbitts accordingly filed action against the Е/ес- 
trical Review, as did also Mr. Harness. The 
former was the case which last week aroused much 
interest among the English public, crowds of 
whom assembled at the Courts while the action 
was proceeding. The case lasted for the greater 
part of three days, there appearing on the side of 
the defendants such witnesses as Lord Kelvin, 
Prof. Sylvanus Thompson, Mr. JamesSwinburne, 
Mr. Н. R. Kempe and Mr. T. E. Gatchouse and 
a large number of eminentelectrical and medical 
men. All of these witnesses testified more or less 


to the inefficiency oftheappliance and to the fact 
that the dear old doctor didn't know what he 
was writing about,” to auote the words of Prof. 
Thompson when inthe witness box. In the course 
of the evidence it was stated that Dr. Tibbitts 
was an undischarged lankiupt and tbe neces- 
sary funds for the present proceedings were 
being provided by Mr. C. B. Harness. 

The verdict was given by Mr. Justice Mathew 
andthe jury in favor of the defendants with costs. 

This decision was received by the public in the 
court with much applause and there was even 
cheering. which as a rule is not permissible. 
There was, bowever, no attempt made on the 
part of the judge to stop this uproar. 


Hon. E. A. Armstrong. 


A contributor has furnished us with the follow- 
ing information in regard to the new President 
of the National Electric Light Association: 

E. A. Armstrong was born in Salem County, 
New Jersey, December 28th, 1858. He studied law 
in Camden, and was admitted to the bar in 1880. 
He was four times elected to the House of Aseem- 
bly, twice its Speaker, and he was Judge of tke 
Camden District Court for four years. He is the 
President of the Camden Lighting and Heating 
Company, the Atlantic Electric Light and Power 
Company, the Electric Light Company of Atlan- 
tic City, and the West Jersey Construction 
Company. | 

He is the legal officer of several corporations, 
some of which are the New Jersey Trustand Safe 
Deposit Company, the Camden Horse Railroad 
Company, the Cape May, Delaware Bay and 
Sewell's Point Railroad Company. 

Indeed there are very few enterprises in 
Southern New Jersey that he is not in some way 
connected with. He is a Republican, and in 
politics has always taken a very active part, 
being in great demand as a speaker. 


The Perkins Lamp Company. 


Advices from Manchester, Conn., state that 
there is no prospect of the company being able to 
resume business. The managers of the Perkins 


Company have decided that they can no longer 
do business and they are now trying to dispose 
of their plant. The company employed about 
100 hands and paid out wages amounting to 
$1,000 a week. The business was of great bene- 
fit to the town and its loss will be severely felt. 


Siemens’ Siren-Call for Telephones. 


A special arrangement for a telephone call has 
been used with the Siemens bipolar telephone 
instead of the usual magneto call bell. This de- 
vice, known as a siren call, contains a brass cylin- 
der of which twosoft iron segments diametrically 
opposed form a part. This cylinder is rapidly 


revolved by means of а crank and train of gears 


connected to the armature. The Electrical 
Engineer, of London, describes the action of 
the instrument as follows: ‘‘ This rotation causes 
a rapid introduction and removal of the ar- 
mature from the magnetic field below the soft 
iron pole pieces, and а corresponding magnetic 
change in their cores which affects the home as 
well as the distant telephone diaphragms, setting 
them both into vibration. In general the siren- 
like sound emitted by the telephonealone is quite 
snfficient for the purpose of a telephonecall; but 
the small bullet which is attached to the cord 
may be kept resting on the diaphragm; it is 
brought into violent movement by the vibration 
of the latter, and acts as an intensifier of the tele- 
phonic sound emitted. | 
„The armature if left to itself would take up 
а position across the field below the poles, and 
weaken the magnetic field through the dia- 
phragm. In order to avoid this, when the tele- 
phone is used for conversation it is necessary 
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that the armature be always brought into its neu- 
tral position and locked there. This is done by 
а special spring-catch dropping a pin into a pin- 
hole, which arrests the armature in the proper 
position. When a callis given, this pin is first 
drawn out of action by a cam with a milled head, 
which, together with the crank-handle for rotat- 
ing the armature, projects outside the telephone 
casing." 


A New Electric Club. 
The Elgin Electric Club, of Elgin, Ill., has 
completed its organization by the election of the 
following officers : | 


President—Frederick Purdy. 
Vice-President—Dr. G. L. Marion. 
Secretary—J. Frank North. 
Treasurer—Henry Klinder. 
Librarian—R. W. Pikerton. 


The club begins ite career with forty-eight 
members and was formed for the interchange of 
ideas, the promotion of scientific investigation 
and for social intercourse. It meets every 
Saturday evening. 
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The New Western Union President. 


General Thomas T. Eckert has been chosen to 
fill the vacancy caused by the death of Dr. Nor- 
vin Green, President of the Western Union 
- Telegraph Company. Gen. Eckert was pre- 
viously vice-president and general manager of 
the company. Не is a native of Ohio, and made 
his first appearance at St. Clairsville, in that 
State, on the 28d of April, 1825. His services to 
the Government during the Civil War, as Super- 
intendent of the Military Telegraph, Department 
of the Potomac, were of a character to attract the 
attention of the Administration and he was 
placed in charged of the military telegraph 
headquarters in the War Department, in which 
position he was brought into close confidential 
relations with President Lincoln. Entering the 
service with the rank of captain he rose through 
the grades of major and lieut.-colonel, and was 
brevetted brigadier-general. He was one of the 
party who met the Commissioners of the South- 
ern Confederacy in January, 1865. Іп 1866 he 
left the public service, being then Assistant- 
Secretary of War, and became superintendent of 
the Eastern Division of the Western Union Tele- 
graph Company. When the Atlantic and Pacific 
Telegraph Company was formed he was chosen 
its president and as such entered with his cus- 
tomary spirit into the aggressive war which arose 
between that company and theone he left. The 
strife between the two companies ended in the 
sale of the Atlantic and Pacific to the Western 
Union, although the former company still re- 
tained its corporate existence and its presidert. 
In 1880 Gen. Eckert became president of the 
American Union Telegraph Company, a creation 
of Jay Gould. A rate war between this company 
and the Western Union prevailed from the first, 
and this engaged his active attention until in 
January, 1881, the rivalry was terminated by an 
agreement to consolidate the two companies, and 
Gen. Eckert then became the executive officer of 
the Western Union. TEN 

Gen. Eckert is held in high esteem by every 
one connected with the company, and being 
possessed of commanding ability and a thorough 
knowledge of all the details of telegraphy. he 
will donbtless prove fully equal to the require- 
menta of the great office which his predecessor 
so ably filled. 


D. Herbert Jeffery. 


Itis with sorrow we record the death of D. 
Herbert Jeffery. secretary of the Crocker- 
Wheeler Electric Company, which occurred on 
the 2d instant, from pneumonia, after an illness 
of only ten days. 

Though Mr. Jeffery was but forty-one years of 
age at the time of his demise, his business career 
had been a wide and varied one. He was born 
at Corning, N. Y.,and in the early years of the 
sewing machine business became connected with 
the Remington and Wheeler & Wilson companies. 
Foreseeing the great future of the electrical busi- 
ness heaccepted the secretaryship of the Crocker- 
Wheeler Electric Company two years ago. His 
brief association with this company proved 
him possessed of great executive ability and a 
first class salesman, and had endeared him to all 
of his business associates and to the electrical fra- 
ternity with whom he constantly came in con- 
tact, doing the major part of the buying and 
selling for the concern. 

He was well known in musical circles in New 
York, sang in several of the churches of the 
city, and was connected with a number of its 
choral societies. His numerous friends always 
found him of an extremely loyal and generous 
disposition, and his fine musical talent was always 
freely and cheerfully exerted in the cause of 


charity. 
Aaron F. Perry. 


Hon. Aaron F. Perry, who died on Saturday 
last at his home in Cincinnati, was for thirty 
years & leading member of the Ohio bar. He 
was an ardent anti-slavery man, and sustair ed 
close relations to President Lincoln during the 
early days of the war. Не was в life-long friend 
of the late Chief Justice Waite, and had repre- 
sented his districtin Congress. He retired from 
practice two years ago. at the age of seventy. 


An Electric Railway Conduit. 

A patent has recently issued to Mr. F. C. Per- 
kins for an inclosed conductor for electric rail- 
ways to take the place of the uninsulated trolley 
wire as ordinarily used. The invention contem- 
plates the use of a supply conductor which isin- 
sulated throughout its entire length yet from 
which а continuous supply of current may be ob- 
tained by а moving contact or trolley. The cut 
shown below is a diagram of this arrangement in 
which А representa a metallic tube of any suitable 
material having the requisite elasticity for the 
purpose and being proof against the effects of the 
weather and at the same time a good conductor 
of electricity. This tube is formed in lengths 
which may be jointed and contains an insulating 
support B within it, which may be of wood im- 
pregnated with oil or otherwise treated to render 
it а goodinsulator, upon which is mounted a bare 
supply conductor C. This conductor C is refer- 
red to herein as а supply conductor, by which is 
meant either the outgoing or return conductor 
of a system of electric supply. 

In its normal position the tube is maintained 
by its own elasticity out of contact with the con- 
ductor C and may be held at any suitable dis- 
tance therefrom. 

Upon the car is mounted a presser-foot which 
is preferably shod with & wheel at the point 
where it enters the conduit or comes in contact 
with the metallic tube, which may be arranged 
so that the degree of pressure may be controlled 
by the motorman. Ап elastic spring D surrounds 
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astem which enters a box E, thetension of which 
may be varied by adjusting the nut F. The 
pressure of the spring should be sufficient to force 
the top of the metallic tube A into contact with 
the conductor C. Under these circumstances as 
the car proceeds a shifting contact is maintained 
by the wheel between the tube and the conductor 
and the current is led from the conductor to the 
motor on the car by suitable connections, the 
tube rising away from the conductor as the car 
passes any givén point and opening the connec- 
tion at that point. 


Personal. 


Mr. W. 8. Andrews has resigned his position 
of General Superintendent of the Works of the 
Canadian General Electric Company, Limited, 
at Peterborough, to assume the management of 
several large electric light and power concerns 
in Pennsylvania. His experience in this business 
dates from 1888, when, in connection with Mr. 
Frank J. Sprague, he put in the first Edison 
three-wire central station plant at Sunbury, Pa, 
Mr. Andrews began his electrical career with 
Mr. Edison at Menlo Park in 1879, and ever since 


that date he has been intimately and constantly 
connected with the manufacture. setting up 
and running of electric light and power ma- 
chinery. His long training in these fields of 
work should be of especial value to the plants 
placed under his charge. 


Mr. Nelson W. Perry, editor of the Electrical 
World, left New York on Saturday last to at- 
tend the funeral of his father at Cincinnati. 


Long Distance Transmission of Power. 


BY OHARLES S. BRADLEY. * 


It now lies within our means to build an elec- 
tric transmission of power plant from coal mine 
to city which shall. cost $300,000 and will trans- 
mit 5,000 horse power. This plant will do the 
work of 30,000 men steadily day and night, year 
in and year out, and once placed will last a life- 
time. The $800,000 represents the work of the 
80,000 men for about four days, or an outlay of 
ten dollars each; thus these men can build a 
plant in four days that will do more work during 
their whole lives than they can. Can anything 
appeal to the imagination of man with more 
force? The energy of 5,000 horses transmitted 
noiselessly over & small wire; the coal from the 
mine placed by one act immediately beneath the 
boilers; the energy thence running to ita destina- 
tion without any labor from man; the air to 
supply combustion taken in the country, thus 
not robbing the human being gasping for breath 
in the city; the smoke and fon] gases being 
thrown off where they will do no harm. Think 
of a city free from smoke, its cars, elevators, 
shops, run and lighted by electricity which shall 
be generated milesaway. I have not said houses 


heated, but I hope that before 1900 we may say 
this also. The present obstacle to heating by 
electricity isthe inefficiency of the steam engine. 
Many arelooking for the direct conversion of the 
energy of coal into electricity. There is no 
doubt that it can be done, but I fear it will never 
be economical, for we must depend upon the 
combustion of the coal in the oxygen of the 
air. 

For the electrical transmission of power we 
have two general systems—the alternating and 
direct. The multiphase alternating was adver- 
tised extensively by the Lauffen-Frankfort plant 
in 1891. This pioneer plant was built by much 
sacrifice of time and money, and we owe grati- 
tude and honor to those men whose indefatigable 
efforts accomplished the beginning of an art 
which is destined to revolutionize the social 
status of mankind. This plant proved conclu- 
sively that very high voltages could be success- 
fully used and the insulation maintained. This 
is the whole thing in а nut-shell; the choice of 
this or that particular way of generating and 
using the energy is of secondary importance, and 
will vary with each situation. Surprising as it 
may seem, the maintenance of the insulation was 
the least trouble in the operation of this plant. 
One of the greatest, the interference with tle 
telegraph, which belongs to the German Govern- 
ment, and when the German Government says 
“stop” it means stop (in Germany). The next 
difficulty in importance is the static induction; 
each wire, being во long and exposing so much 
surface, becomes a reservoir to hold electricity, 
and the generator must fill this reservoir on each 
impulse before it can deliver energy at the dis- 
tantend. When the generator reverses the di- 
rection of current, as it does some 100 times per 
second in the alternating, this reservoir must be 
discharged and filled with electricity of opposite 
sign; that is, if the first impulse to a given wire 
was positive and fills its capacity with the positive 
electricity, the reverse impulse must discharge 
the positive and then fill the reservoir with 
negative electricity. This operation consumes 
but little power; it is an ebb and flow. as it were. 
The trouble, however, is that this idle current 
swinging back and forth occupies the carryi 
capacity of the generating apparatus; so mu 
so, that I saw the fuses blown at Lauffen with no 
load of consequence atthe Frankfort end. In 
damp weather the insulators become wet on the 
external surfaces, and this largely increases the 
capacity, whichis more serious than the increased 
leakage. These difficulties vary with the length 
of the line and the amount of power transmitted, 
the surfaces being proportional to the length of 
line. The carrying capacity is proportional to 
the square of the diameter of the wire, while the 
static capacity is proportional to the surface, 
which is equivalent to being proportional to the 
diameter. so that the larger the amount of cur- 
rent transmitted the less proportional influence 
the static capacity has. These things must be 
determined by the engineer in each case. The 
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multiphase alternating is the most pliable, ad- 
justable system that has ever been conceived. It 
is capable of transformation in voltage; 
supply motors of either synchronous or non- 
synchronous type; will readily convert in motor 
transformer to direct current for electric rail- 
road or direct current distribution, and thus 
supply direct current motors. A patent was 
1 to me October 2, 1888, which covers this 
ground, and it is surprising and gratifying to 
read the original specification filed April 28, 1887, 
now nearly віх years ago, and note there the com- 
plete provision for the transformation for these 
varied uses. At the factory of the Fort Wayne 
Electric Company I have had exceptional facili- 
ties for experimeniation on the multiphase sys- 
tems, вота 270 different tests having been made 
on motors, dynamos and transformers, the rec- 
ord of which fills a respectable volume. If this 
could be given to the world, that the engineers 
might know what not to do. undoubtedly the 
wings of many а genius would be clipped. Where 
the power is to be delivered in compact form the 
direct current offers some important advantages. 
We can get very high voltages by а battery of 
machines placed in series for the generator and 
motor stations. The placing of machines in 
series for power transmission was proposed by 
Mr. Edison in 1880 and Prof. Thomson in 1888. 
Ea^h contributed some essential improvement, 
but it is evident that the enormously high volt- 
ages now contemplated were not then thought of. 
For the generator station I prefer compound 
wonnd machines; first. that the system may be 
self-regnlating; second. that the series coil when 
a machine ін thrown into action shall magnetize 
the fleld in the right direction; this also requires 
that the switch shall close the series coil first. 
The shnnt coil wonld tend to reverse until the 
machine has attained electromotive force enough 
to overcome the resistance of its own armature. 
In order that each machine shall be as far as 
possible independent of its neighbors, I prefer 
that it shall be short shunt, or in other words, 
the shunt coil be charged direct from the brushes 
of each machine. I would use the 500 volt ma- 
chines, and of anch ampere capacity as the rize 
of the plant demanded, and helt them all from 
one shaft. The 500 volts have been found safe to 
life and the commutator works well. Now. we 
must protect the insulation of the windings; the 
end machines where the terminal voltage. say, 
reaches 20.000 volta may. in case of grounds. be 
snhjected to the piercing strain of the entire 
electrical pressure. It is impracticable to insn- 
late the windings of each machine to stand any 
such potential; therefore, we connect the wind- 
ings of the machine at some point with the frame 
so that it may never be subjected to a strain 
greater than its own voltage; next. each machine 
fonndation is thoronghly insnlated from earth, 
and in case thia insnlation fails for any reason. 
the fnses of the line will be blown. thus protect- 
ine the whole atrueture. It is easy. however. to 
make thia fonndation inanlation ao perfect that 
no derangement will take place. For this I have 
вітпек nnan а cheap plan, which was not appar- 
ent at first. Having now provided for the in- 
gniation, we mnst next consider the safe handling 
of the machines. А moment'a consideration of 
tho olectrical notential of each aneceasive machine 
in the series will make it evident that the whole 
of each machine will attain the potential of ita in- 
dividnal position: or. hevinning on one end. each 
sucoensive machine will he 500 volta above the 
preceding one. We сап пве я wooden platform 
aronnd and attached to the hase of the machine, 
во that the man mnst cron it before he laya his 
hand on tha metal part Here, again, I want to 
point ont how essential it ia that the windings he 
in metallic connection with the frame for the 
safety of the man. Tt веспген that no patt of a 
machine shall exceed ita own voltage. and in case 
of a leakage in the fonndation insulation, imme- 
diate detection. If thia metallic connection were 
not nrovided and a leakage осепттей in the 
foundation, yon will readily see that it might be 
undetected, and a man tonching the brnahes and 
the frame wonld take a current throngh him of 
uncertain high voltage, At the motor station we 
nse simnle 500 volt ahnnt machines with the same 
precantions aa at the generator station. Onr 
power having heen transmitted can now be con- 
verted into whatever may he demanded. Tf it is 
an electric system of distribntion. we shal] have 
the advantage of its heing imnoasible for the high 
tension cnrrent to get into the system of distri- 
bntion. If it is a large plant, the motor station 
тау be sunhdivided into two or three parta, pref- 
erablv іп multiple arc, with the same potential 
on each. On very long lines I think the trans- 
mission must be done by direct current. 
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Remarks Concerning Power Transmission 
from the Economic Standpoint. 


BY L. B. STILLWELL. Ї 


At the Buffalo Convention of the National 
Electric Light Association in February, 1892, in 
the general discussion of the subject of Elec- 
tric Transmission of Power,” а great deal was 
said about different systems of electric apparatus 
which might be employed for this purpose. But 
the writer carried away from that Convention 
the impression that after all the manager or 
owner of a central station, or the business man 
desirous of securing information as to the prac- 
ticability of profitable investment, must have 
failed to derive any great amount of informa- 
tion of the kind which he desired to obtain. The 
first question of sucha man is ‘‘ Does it pay ?” 
and it is & question which an engineer who has 
become so involved in the consideration of techni- 
cal points as to lose sight of the question of 
practicability from a business standpoint has 
great difficulty in answering. But the business 


man is right. Does it рау?” strikes direct at 
the root of the whole matter. The practicability 
of all systems and of all projects of this descrip- 
tion must be measured in monetary units, and 
electric transmission of power, as well as every 
other form of engineering undertaking, must 
find its ultimate reason for existence in con- 
siderations of economy. Any engineering project 
which cannot live when measured by this stand- 
ard should never be undertaken. 

At the present time we find in actual operation 
a large number of central stations utilizing the 
energy of coal by means of steam plants. and 
distribnting power and light through the medium 
of various types of electrical apparatus. The 
number of central station plants operated by 
water power is, on the other hand, extremely 
limited. The best way to arrive at results of 
some tangible value is obviously to compare a 
hydranlic and electric transmission plant with a 
central station using steam engines to drive dyna- 
mos. 

In the former we have the steam plant, con- 
sisting of boilers, engines, pumps. heaters, ete. ; 
the electric generating plant comprising dyna- 
mos, exciters and all electrical apparatus located 
in the central station; and the distributing plant, 
comprising motors. lamps. transformers, and the 
conductors connecting these with the central 
station. In the latter case it is usnally conveni- 
ent to locate a sub-station at a point adjacent to 
the market. for example. on the spot where the 
central station would be located were we to ob- 
tain power from coal. In such а plant we have 
thehydraulic apparatus, comprising dam. flumes, 
draft tubes, turbines, regulators, etc.; the elec- 
tric generating plant. consisting of generators, 
exciters, and all electrical apparatns located in 
the generating station; the transmission circuits 
between generating station and sub-station; 
electrical apparatus in the sub-station. which 
u«nally consists of transformers employed to re- 
duce potential, together with switching and 
regnlating apparatus; the motors. lamps and 
other translating devices. aud the local distribu- 
ting eircuits connecting these with the gub-station. 
We may assnme that the two installations from 
the poiut where the local distribnting circnits 
leave the generating atation on the one hand 
and the sub-station on the other to the premises 
of the consumer are precisely similar. There is 
no reason why they may not be so. and since the 
whole installation, no matter which of the two 
plans is adopted. must be designed to anpply such 
service as the customer wants and will pay for. 
the assnmption is perfectly fair. It follows that 
if the two contraated plants are capable of de- 
livering the rame amonnt of power to the local 
distributing circuits they are alike as regards 
revenne. We mav. therefore. at thia point make 
our comparison still more direct by further nar- 
rowing the problem, disregarding the revenne 
side of the qneation and comparing simply annual 
charges. In other words. that phase of the gen- 
eral problem which I have selected аа nerhaps 
the moat interesting may be stated as follows: 

* What яте the total annnal charges aeninst 
а hydranlic and electric installation utilizing 
cheap power at А? and transmitting it to В” as 
compared with the annual charges against а 
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steam and electric plant located at ‘B’ and capa- 
ble of supplying the same amount of energy in 
equivalent form to the local distributing cir- 
cuits ?" А 
We may conveniently construct ап algebraic 
Skeleton or framework of the annua] charges 
against each of these typical installations. When 
wecome to translate algebra into arithmetic by 
substituting numerical figures for the algebraic 
symbols, opinions will differ widely as to the actual 
values of the different factors, but I think that the 
skeleton will be useful, as by discussing, and, if 
possible, fixing one factor at a time, we shall be 
better able to arrive at some approximation to a 
definite and tangible result. It is in the power 
of this Association to compare, analyze and ar- 
range this information in such a way as to make 
its application to a new project direct and rea- 
sonably conclusive. Ifthere be any means b 
which failure in ventures of the kind in whic 
you are and will be interested may be avoided we 
should certainly put ourselves in possession of 
theso means as early as possible, and I would, 
therefore, respectfully urge the advisability of 
concerted action looking to the collection and 
proper analysis of information concerning each 
of the various items of expense and the various 
sources of revenue of your central stations. Тһе 
problem is somewhat complex, and unless we 
have some definite and progressive method of 
analysis it ispractically impossible for an associa- 
tion which may be considering the subject, or 
even for a select committee of engineers who may 
be callsd upon to advise with reference to a 
specific case, to arrive at an agreement in which 
all will concnr, | 
In calculating the annual charges against the 
Steam and electric plant we must consider the 
following : 
Fb— First. cost of rea! estate and buildings. 
Pb—Percentage covering interest upon and maintenance 
of real estate and buildin 28. 
Cb—Constant expenses. taxes. insurance, etc. on real 
estate and buildings. 
Fs—Firs'. cost of complete steam plant. facluding engines, 
boilers. steam pipes. pumps, heaters, etc.. installed. 
Ps—Percentave covering interest upon and maintenance 
of steam plant. 
A—Cost of fuel to produce one pound of steam. 
Spoon of steam used per indicated horse power per 
N—Number of indicated hore power hours used per year. 
Ws—Cost of water (if any) per annum. 
Os—Cost of ol! and waste per annum for steam plant. 
Fe—Cost. of electric generating plant. including exciters, 
regulators and comnlete station equipment. 
Pe—Percentage covering interest upon and maintenance of 
electric generating plant. 
Oe —Cost of oil and waste per annum for an electric plant. 
C8e—Constant expenses. including superintendence. w 
taxes. insurance, etc.. steam апа electric piant. 


Then PbFb-+ Cb + PsFs + ASN + Ws + PeFe 
+ Os + Cse + Oe = annual charges. 


For the hydraulic and electric plant we have 
the following : 


Fb—First cost of real estate and buildings. 

Pb —Percenta ʻe covering interest upon and maintenance 
of real estate and buildin 

Cb—Constant expenses. taxes, insurance, etc., on real 
estate and buildings 

Fh—First cost of hydraulic plant, including turbines, 
dams. flumes. etc. 

Ph—Percentag » covering interest upon and maintenance 
of hydra'ilic plant. 

Oh—Cost of 011 and waste ner annum for hydraulic plant. 

Ch—Constant expenses. including superintendence, wages, 
taxes and insurance on hydraulic plant. 

i ve тает рег horse power hour (Where water rate 

&n ). 

N—Number of horse power hours at turbine used per 
year. 

Fe Firat cost of electric apparatus between turbines and 
local distributing circuits exclusive of line. 

Pe—Pevcentage covering interest, upon and maintenance 
of electric piant exclusive of line. 

Oe—Cost of 011 and waate per electric horse power from 
g^nerators for electric plant. 

Ce—Constant expenses. including superintendence, wages, 
taxes, Insurance. etc.. on electric nlant. 

F1—Firrt cost of pole line. insulators and conductors. 

Pl—Percentage covering interest unon and maintenance of 
pole line. insulators and conductors. 

C1—Constant line expenses (8'1pervision and repairs). 


Then PbFb + Cb + PhFh + Oh + Ch+ AN 
+ PeFe + Oe + Ce + PIF] + Cl = annual 
charges. 


And now, what have we accomplished? We 
certainly have not arrived at a definite solution 
of the problem of comparative annual charges, 
and the more carefully one looks at the state- 
ments, the more evident does it become that 
there are many factors the value of which can 
only be fixed by actnal experience. It appears, 
however, that were we ip possession of accurate 
and detailed data as to the cost. operating ex- 
penses and income of a steam and electric plant, 
we might form a pretty accurate idea of the 
practicability of an alternative project involving 
electric transmission of power. We should also 
need some information asto the cost of installing 
and operating hydraulic plants under various 
conditions, but this сап be obtained with sufficient 
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accuracy and with no great difficulty. The 
evolution of apparatus adapted to the efficient 
and reliable transmission of energy, and hence 
to the utilization of vast amounts of power in the 
form of falling water now wasted has reached 
such a stage as makes this question a most vital 
one, and the importance of information relating 
to the cost of steam and electric plants now in 
operation is manifest. 

This paper is offered simply in the way of sug- 
gestion and for the purpose of inviting criticism 
and comparison of opinions. Tne skeleton state- 
ments of annual charges have been hastily pre- 
pared and may doubtless be revised and amended 
with good results. It is intended simply for 
classifying purposes, to facilitate the accumula- 
tion of much needed data and to avoid confusion 
of ideas in discussion of the problem which I 
have attempted to analyze. 


Power Transmission for Central Stations. 


BY DR. LOUIS BELL. f 


This paper makes no pretense at being an expo- 
sition of the theory and practice of long distance 
transmission of power, nor in it shall I attempt 
to go into lengthy discussion as to the relative 
merits of various methods and diverse apparatus 
none of which has been in use long enough to 
permit a ripe judgment of its relative qualities. 
I shall confine myself to disenssing the question 
of power transmission as it appeals to the man 
who runs a central station, bearing in mind that 
however much may be learned from theoretical 
considerations, theory often needs to be chas- 
tened by facts. 

If the problem arises of transmitting electri- 
cal energy from a distant point for use in light 
or power distribution, we must ask ourselves, be- 
fore answering the all-important question of 
„Will it pay?" first, what are the conditions 
surrounding the transmission as such, and 
second, what are the conditions of the distribu- 
tion that is to be accomplished ? 

If we simply desire to take a given unit of 
power and transfer it in the form of electrical 
energy from one point to another, the facts in 
the case are widely different from what they 
would be if it is necessary either to sub-divide that 


power unit at the receiving station or to scatter 
it along the entire path of the transmission. So 
far as distribution is concerned, we may then 
divide electrical power transmission into three 
classes: first, the transmission of single units: 
second, the transmission of power to a centre of 
supply from which point it is to be distributed in 
various ways; third. supplying the power for 
lights and motors throughout the length of the 
transmission line. Each of these classes of work 
imposes conditions on the possible methods of 
transmission, and requires special consideration. 
In new plants, hampered in no wise by existing 
statione, any one of these classes may exist. per- 
haps the last two more frequently than the first. 
Where a single motor is to be employed. the 
problem is exceedingly straightforward. Where 
a new centre of distribution is to be organized, 
some complications are encountered but not 
serious ones. Where power ів to be scattered 
along the line, however, conditions arise which 
are not altogether easy of fulfilment and require 
a good deal of special care and skilful engi- 
neering. 

In a general investigation of the methods 
which may be employed, the case stands some- 
what as follows so far asthe central station man 
is concerned: 

First, if the distance over which he is to trans- 
mit power is moderate, he may nse the ordinary 
direct current generator and motor. displace his 
engine with the motor and go ahead. But un- 
fortunately direct current machines of any con- 
siderable capacity are practically limited in 
voltage by the existence of the commutator, 
Dynamos and motors of large size cannot, indi- 
vidually. in the present state of the art. he satis- 
factorily built for more than abont 1.200 volts. 
Machines for greater voltage have very gener- 
ally broken down in the experimental stage. 

Multiphase currents—and by this Т mean cur- 
rents having more than one phase—are subject 
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to the same general laws as any other alternating 
currents. Their most valuable peculiarity lies in 
the fact that for alternating currents of more than 
спе phase excellent motors can be built which 
will run at steady speed, start under heavy load, 
and in general possess very much the same quali- 
ties as a well organized shunt motor of the 
ordinary kind. Incidentally, certain of the multi- 
phase systems, more especially the three-phase, 
enjoy the advantage of effecting something of a 
saving in copper, under favorable circumstances 
up to 25 per cent. from what would be required 
by a plain alternating current of the same nomi- 
nal voltage. 

The fundamental difference between single 
and multiphase systems, then, is mainly the 
adaptability of the latter for driving moturs, and 
multiphase are better than single phase motors 
principally in their ability to start under load 
and somewhat larger output for the same weight. 

The multiphase motor can be pulled ont of 

phase, but it can be readily started. We can, 
where railway currents are necessary, do much 
better than to drive the dynamos directly by 
motors of any kind. We can for this use start 
with the multiphase current, and through the 
medium of a single machine, scarcely more com- 
plicated than an ordinary railway dynamo, trans- 
mute this multiphase current into a direct 500 
volt current of tne ordinary sort. This very 
valuable result has been brought about through 
the ingenuity of my friend, Mr. C. S. Bradley, 
who invented the device а half dozen years ago. 
It has lain dormant. principally because there 
has been no special call for power transmission of 
апу kind until recently, but to its thorough 
practicability I can personally testify. ав a 100 
kilowatt triphase direct current transformer 
which T recently tested, operated in the manner 
described. showed an efficiency of over 95 per 
cent. at full load. stood sudden variations from 
no output up to 100 kilowatts and back again 
without even & wink at the brushes, and bore up 
under heavy overload without difficulty. 
Now, take up the case where a centre of dis- 
tribution is to be fed. consisting it may be in 
part of an existing station and in part either of 
extensions and new circnits from this plant or 
subsidiary centres of distribution having other 
districts of the вате town. Here the problem 
becomes more complicated and it is almost im- 
possible to lay down any general procedure. 

First, we can feed all existing railway circuits 
and extensions thereof very effectively and 
economically by nse of the triphase direct cur- 
rent transformer just described. 

Second. we can handle all direct current incan- 
descent systems, whether two or three wire, by 
means of the same type of apparatus, the tri- 
phase direct current transformer. 

Third, we can successfully operate any exist- 
ing alternating incandescent circuita or any 
extensions thereof by feeding alternating 
current from the distant point directly into them 
throngh banks of transformers. 

Fourth, if anv new centres of distribution. are 
to be made with circuits independent of those 
already in existence, we сап operate there circnits 
very effectively for both lighting and motor 
service. if both be necessary. by empnloving 
multiphase apparatus; and right here let me вау 
that there is one widely spread error which I 
desire most emphaticallv to contradict. 

It has heen asserted that incandescent lighting 
cannot be anecessfnlly done on multinhase sys- 
tems especially triphase, since this bappens to 
have been most talked about. This statement ің 
absolutely false, to my own personal experi- 
mental knowledge. Lamps can be ая anccesafnlly 
operated on gvgstems of two. three or more рһянев 
ав on an ordinarv single phase cirenit. provided 
eqnal paina he taken with tbe distribntion fof 
copper in the lines and the regulation of the 
voltage at the machine. If these conditions are 
оћкетуеа. a two-phase cirenit with separate wires 
acta anhatantially aa if it were fed from two ordi- 
narv alternating dvnamos. А triphase circuit 
gives a similar reanlt. and if more phageg were 
concerned the same wonld be true. Tf the con- 
dition of constant voltage at the cantre of dir- 
tribution he fulfilled. яв it ean he and mnat he for 
anecefafnl operation on anv avatem whatever, 
two and three phase ineandercent lighting 
gvgtem can and do work admirably. Further- 
more, if we combine cirenita. for example, if we 
nae three wirer instead of six for the three-nhase 
ryatem. there ің no exact eanalitv of balance 
reqnired between the lamma placed in different 
connections across these сїттїн. On the three- 
phase avatem wewonld place lamps between each 
possible pair of the three wires. this arrangement 
gaining, as I before mentioned, in copper wire 


enough to compensate for the slight inconve- 
nience in connecting three sets of lamps instead of 
one or two. Branches can be run from any two 
wires of the triphase arrangement, and lights 
placed on them will act exactly as if they were 
placed on any ordinary alternating circuit. I 
lay stress upon this matter of incandescent light- 
ing in defense of multiphase systems, because it 
is the one upon which they have been most often 
misrepresented, chiefly through foreign experi- 
ments, which Í do not hesitate to denounce as 
clumsily conducted. 

There has been much discussion as to the rela- 
tive merits of two and three phase induction 
motors. In general the more phases the smoother 
action of the machines in various respects. I 
have never yet seen a two-phase motor any better 
than a three-phase motor. Ishould want a pretty 
careful series of tests to convince me that I had 
seen any one as good. The difference between 
them, with proper design, ought not to be very 
great, though the three-phnse has the advantage 
iu cost of wire. There are two important points 
in which multiphase motors have been misrepre- 
sented, which I should like to mention. 

First, it has been stated of them that they take 
an enormous current when running light, and 
second, that they introduce avery large and most 
objectionable lag in the circuit. sothat the appar- 
ent current on the line is much greater than the 
energy current. Such facts have doubtless been 
observed. Broadly speaking. they have been 
due to faulty design. A multiphase motor will 
always take a somewhat larger current when run- 
ning idle than the corresponding direct current. 
but it takes very little more energy, as the phe 
nomenon of lag then becomes noticeable, so that 
of the apparent current running light only a 
portion represents energy. 

In case, then, of working a central station 
from a distant water power where necessity for 
extensions or new centres of distribution exists, 
we have plenty of methods available. Triphase 
direct current transformers for railway and 
direct current lighting service. alternators to 
feed into the existing mains or to supply exten- 
sions for them and for new centres where light 
alone isto beemployed, ordinary alternating cur- 
rente, or where both light and power are neces- 
sary multiphase apparatus, which. as I bave 
shown, is entirely applicable for such a mixed 
system. 

I may add that there is a possibility that we 
may have before long practicable motors to run 
on an ordinary alternating circuit constructed 
after such methods as were suggested by Prof. 
Thomson a few years ago. In very small sizes 
they are already practicable. Brown, abroad. 
has been making a desperate effort to exploit 
these very methods on his own responsibility, 
and has obtained motors which run successfully. 
but as yet do not start well under load. From 
what I can learn of them I donbt very much if 
they are any improvement on the motors of the 
same type shown by Prof. Thomson at the Paris 
Exhibition, or on Mr. Tesla’s motor for running 
on a two-wire circuit. 

The amount of drop advisable in long distance 
lines will depend of course principally upon the 
relative prices for copper and the apparatus neces- 
sary. If copper be relatively cheap, it pays to 
employ a good deal of it. If apparatus is rela- 
tively cheap, it is better to use Jarger generators, 
and allow more drop on the line—15 to 20 per 
cent. will hit the large majority of cases on the 
score of economy andconvenience. Itshould be 
remembered, however. that for such drops as 
these good regulation is most essential, bnt good 
enough is available with direct. alternating or 
multiphase machines to make these drops thor- 
oughlv practicable. 

I think cases wonld be rare where transmis- 
sions, the advisability of which would he dic- 
tated by commercial consideration. would еп- 
counter serious difficulty from inductants and 
capacity. I have never personally investigated a 
pronosed transmission of over fitty miles that 
gave any promise whatever of financial snccers, 
but the time may come when such a care will ap- 
pear. and if it does. the work can be done snc- 
cessfully so far as the electrical part of the mat- 
ter is concerned. I think the greatest. diffienlty 
іп snrmounting long distances is the diffienlty of 
keeping a long line in proper repair. Fternal 
vigilance will be the price of впссевя in thir re- 
вресі, otherwise there is little trovble Тһе ap- 
paratusia thoroughly reliable and efficient. and 
the methods comparatively straightforward ard 
simple. 

Thronghout tbis disenesion I have taken the 
position that no one method of procedure is ap- 
plicable to all cases. Personally, I am decidedly 
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eolectic in my taste, believing that it is better to 
put in for each individual ease such apparatus as 
on the whole proves to be cheapest and best 
rather than to а vocate on any fine drawn theo- 
ries methods which might be applied to the per- 
fectly general case of transmission of power. 


DISCUSSION. 


President Ayer— Gentlemen, you have listened 
to a series of papers pertinent to а topic that is 
fraught with interest to almost every central sta- 
tion man. The rapid development of our business 
brings forcibly to our minds the necessity of 
transmitting large amounts of power over long 
distances in large units, or on the other hand of 
maintaining central stations and smaller units. 
The proposition is presented to usthat in the near 
future we shall have to add enormously to our 
station or generating capacity for the manifold 
uses of electricity. 

To-day we are placed ina peculiar position. 
Our attention is called to the direct system, mod- 
erate sized units, covering a large area, which 
looks to be a very practicable method for many 
uses, and also to one very large unit, transmitting 
power to various centres of distribution and 
there distributing it; and a further suggestion 
comes to us, especially where we are located near 
our coal fields, of generating power at the mine 
and transmitting it to the various points of dis- 
tribution; so that it may be wise to consider the 
advisability of one or the other of the multiphase 
ү that are offered. My experience is that 
the more we look into it the less we seem to 
know. 

Mr. Hammer—I have а few remarks to make 
on this subject, which is a pretty large one. Mr. 
Bell states that it is not practicable to use direct 
current machines over 1,200 volts. Ithink there 
are machines, not very far from this city, running 
direct currents of 3.000 and more volts. More- 
over, the other night Prof. Crocker made the 
statement that he had been iunning for some 
time direct current machines of 5,000 or 6,000 
volts without any difficulty whatever. Mr. Bell 
has stated, in speaking of the three-phase system, 
that the current at one time was passing through 
one wireand returning through the other two. 
Ithink itis generally expressed the other way; 
that the one wire is the common return of the 
other two. Ido not think he placed enough im- 
portance upon the application of the motor trans- 
former in this country. Ithink it would be very 
interesting to all the station men here if Mr. 
Bradley, Dr. Bell and Mr. Stillwell and others 
would get up and state just why it is that the alter- 
nating motors of large capacity are not in use. 

Dr. Bell—Ishall be pleased to vouchsafe Mr. 
Hammer any information on the subject. In the 
first place as to high voltage. We know we can 
make an arc machine to work on high voltage. I 
practically stated in the paper that high voltage 
could be used requiring the employment of 1,200 
volts or thereabouts if the machine is designed to 
carry large currents. · Experience up to date has 
shown that they will not work satisfactorily for 
any length of time. 

Ав to why alternating current motors in large 
sizes have not been used up to the present time, I 
think the principal reason is that there has been 
no very large call for long transmissions until 
quite recently. Apparatus does not spring up 
like crocuses in the spring; it comes after а de- 
mand for it has arisen; it is dragged out of the 
inventor’s brain when commerce demands, And 
the reason why we have not had more of this 
long distance business is because we have not 
had any very large call for it. 

Mr. Stillwell—As to Mr. Hammec’s question 
as to why these motors are not used extensively 
at the present time. I think that Dr. Bell's answer 
is very true as far as it goes. At the same time 
the demandé for this long range transmission has 
existed. The development in this country of the 
multiphase systems was taken up. as you know, 
by Mr. Tesla, or rather it was taken up on the 
other side of the water, and he brought it to this 
country about 1888, and he spent with others a 
great deal of time in working up the applications 
of this multiphase system, which opened the door 
to а type of alternating current motor which 
would start from rest and work with efficiency. 
The last or at least one of the recent additions to 
the system, although the thing had been worked 


out before a long time ago. isthe rotary trans- 


former. The application of that. as Mr. Hammer 
says, is certainly of the greatest value. 

There is one point of а great deal of practical 
interest in regard to the difference between two- 
phase and three- phase machinery. Юг. Bell has 
stated his belief that the triphase has some ad- 
vantage over the two-phase. There is one advan- 
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tage of commercial importance, and that must be 
carefully considered, and that is the slight econ- 
omy in the investment of copper. The triphase 
effects a reduction of about 14 per cent. inthe 
amount of copper for the transmission circuits 
that would be needed by a two-phase system. 
Now that does not mean that we must increase 
our potential by any such amount as 14 per cent. 
in order to come back to even terms on the copper 
proposition. It is sufficient to go up about seven 
or eight per cent.; seven per cent. would cover 
it unless I am mistaken. Seven per cent. increase 
of potential would bring the two-phase on all 
fours with the three-phase on this point. 

Mr. Adams—It seems to me that the last ques- 
tion that Mr. Hammer asked on the floor was 
very important. While we may recognize and 
admit that we have not to-day large alternating 
systems of transmission because there has not 
been much demand for machines of that class 
and transmission of that kind in this country, I 
do not see that we have ап answer tothe question 
Why we have not to-day. if it is possible to pro- 
duce such a machine, an alternating current mo- 
tor. in moderate sizes, which will fill. to use a 
trite expression, а long felt want?" That is a 
question I believe an answer to which would be 
very interesting to all present. 

Mr. Hammer—I do not consider that Dr. Bell 
or Mr. Stillwell has answered the question I 
asked. For instance. in St. Louis there is a large 
alternating enrrent station. and I cannot believe 
that an establishment of that kind would not be 
very glad to have a large number of fifteen or 
twenty н. P motors to run elevators and things 
of that kind. If there is nothing in the way of 
their being supplied. they ought to get them. 

Mr. Bradley I tried to build those motors and 
I have not been able to do it. We succeeded in 
building a one to two н. P. motor to work ona 
single phase alternating cirenit which bad an effi- 
ciency of fiftv-two per cent. We have never been 
able to construct one without a commutator, and 
wherever а commntator ін used the sparking is 
something dreadful. If itis not bad when the 
motor is first started, after a few hours it becomes 
very bad. and we have not been able to design any 
brush that will obviate the difficulty. 

Dr. Bell—T will simplv add to Mr. Bradley's 
statement of the case what I have heen able to 
get hold of regarding the Brown alternating mo- 
tor which has been exploited in Europe some- 
what. The first efforts in the way of gettinga 
motor to run on an ordinary alternating cirenit 
which would be self starting were made hy 
Zinernowski and his associates; that started well. 
but as Mr. Bradley stated had a continnous blaze 
on the commntator during starting. 

I have no grudge against the two-phase motor 
at all. And as far ая the transformers go it does 
not make any difference whether it is & multiple 
of two or multiple of three. In one case we have 
the same number of wires asin the other; in the 
three-phase we won!d only run three wires; in 
two-phase we run three or four; T think the usual 
practice tends more to four wires, во that I think 
the difference is quite largely constructional dif- 
ference. 

Prof. Weston—I think that Mr. Bradley hit the 
nail on the head a moment ago when he frankly 
admitted that he had tried to build an alternating 
motor of large power but had been unable to do 
so. There can be no question as to the fact that 
there has been and still is а large demand for 
such & system of transmission of power as has 
been referred to. viz., a simple transmission by 
means of the ordinary alternating current gene- 
rator. Therefore I do notthink it is exactly fair 
to dodge the question. There has been & demand. 
The demand exists to-day The difficulties have 
been 80 great that they have not been able to 
surmount them. 

I would like to ask Dr. Bell why һе makes the 
statement that 1.000 volta is the limit of work for 
the direct current. giving anything up to 100 am- 
peres. I до not think that statement was well 
founded. I do not know whether Dr. Bell has 
any partienlar instance in mind— if so, I do not 
think the machine could have been designed cor- 
rectly. Таш quite sure of that. for with correctly 
designed machines J do not think there ів апу 
diffculty in running up to 5,000 volts, and with 
very large currents—very large currenta—sev- 
eral hundred amperes. The question of the ad- 
vantagen of the two processes 1s still an nnsettled 
one, and will not be settled probably for some 
years to come; it is a question of the survival of 
the fittest. But it does seem to me that the direct 
current system hasa great many advantages over 
the alternating and vice versa ; just how the mat- 
ter will terminate we shall have to wait I think to 
find out. 
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Mr. Bradley —I think this is a question of cur- 
rent; that is, as you increase the current you will 
have to decrease the voltage. It is not 1,000 volts, 
nor is it 1,200 volts, nor anything of that kind. 
With an arc machine having nine or ten amperes 
you can readily reach 6,000 or 7,000 volts; with a 
machine having 20 amperes you can reach perhaps 
5,000 or 6,000 volts. Ido not mean to say this as 
а scale; 1 am merely trying to give an example of 
what the thing probably is. If it is 50 amperes 
the voltage has to be reduced. Ithink that is 
the explanation. 

Mr. Nunn— From experience in the back part 
of the room I am very much afraid I shall not 
make myself heard. suppose my testimony in 
reference to the alternating plant that we have 
been operating is what is wanted. І can say that 
from its first installation to the present time it 
has been under my care, and I consider it a brill- 
iant success, especially when I compare it with 
direct current systems which are in use around 
us. Our greatest trouble has been from light- 
ning and from ground—ground very largely. 
The lightning has caused many defects and made 
many of the plants failures. We have to start 
our motors with a special starting apparatus, and 
we once in a while have a little trouble with that; 
that is asfar as the operation of starting is con- 
cerned very simple. The men who take care of 
these machines, with two exceptions, are men 
who never saw an electric apparatus before. 

Mr. Hine—My experience is entirely commer- 
cial. Iam not an electrician nor an inventor. 
think that there isa demand for a system,whether 
single-phase or multi-phase, which can be used in 
cities like St. Louis for supplying power for all 
sorts of purposes—two horse power here, two 
horse power there, and ten horse power over 
there. I think it would be a great advantage if a 
central station man would be able to run the 
same generator and same system of circuit in a 
city like St. Louis. Long distance transmission 
is one thing; transmission of power for various 
purposes in a city is another thing. 

Mr. Hammer—I would like to have Prof. 
Forber give us his experience with the two-phase 
against the three-phase system. 

Prof. Forbes—I can only say this in response 
to Mr. Hammer’s kind invitation, that both the 
three-phase and the two-phase systems are work- 
ing very satisfactorily in Europe. I have exam- 
ined the apparatus and have made tests of the 
efficiency and I feel confident that we shall get 
very good results from either of those two sys- 
tems. Of course there are two problems totally 
distinct as has been already mentioned- the 
question of transmission of power and the ques- 
tion of distribution of power. They are two very 
different prohlems and are capable of being 
treated in totally different ways. О? course be- 
sides these two systems of transmission and dis- 
tribution, for these are systems which are very 
applicable for distribution as well as transmission, 
we have also the single-phase system, which 
works remarkably well. and of which we have 
had considerable experience in this country as 
well as in Europe. 

President Ayer—This discussion has been ex- 
ceedingly interesting and I think quite profitable 
to the membership. We have demonstrated one 
thing here to the central station men, viz., that 
our American electricians have very little faith 
in the promise or in the probability of the de- 
velopment ofa practical alternating current motor 
for the single-phase current. We are either 
turned back to our direct current motors for 
power, where it is to be utilized in varying units 
such as are demanded of us for commercial wants 
to-day. or else we have to look forward to the 
development and introduction in the near future 
of the multiphase motor. We all hope that that 
time will be hastened so that we may be able fi- 
nallv to decide the problem, becanse long distance 
transmission of power goes and must go hand in 
hand with the distribution of power. 


Underground Conduits and Conductors. 


BY WM. H. BROWNE.” 


Those who are intimately acquainted with the 
histories of the electric lighting companies of 
New York City may be pardoned if they believe 
that the experiences undergone by those compa- 
nies have been unique, and that they afford to 
companies elsewhere opportunities for beneficial 
consideration. 


* Abstract of Paper read before the National Electric 
Light Association at its Sixteenth Convention, St. Louis, 
Mo., February 28 and March 1, 2, 1898. 
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In the years 1880 and 1881, but twelve or thir- 
teen years ago, two companies began in New York 
City the business of distributing electric current 
from central stations. They were the pioneers, 
at least in that city, in the business of electric 
lighting. They were provided with apparatus 
which, compared with present standards, would 
be considered totally inadequate to the, designed 
purpose. 

Coincident with this imperfect apparatus and 
other difficulties, the best medium then obtaina- 
ble for the transmission of current of high poten- 
tial was bare wire. 

The first step from that bare wire towards the 
underground conductors of to-day was soon 
found necessary. 


That necessity developed the cotton-covered 
wire, and with that the operatives felt safe from 
injury by shock. 

Soon some protection from the conveyance of 
fire by the covering became necessary, and then 
followed the saturation of the cotton covering 
with lead. This proved so equal to the conditions 
that the fire underwriters in the interest of in- 
surance companies formulated rules prohibitin 
the use of any other but that wire, which obtained 
their own name of *‘ Underwriters.” 

With the improvement of insulation came im- 
provements in the apparatus, and it became pos- 
sible to pass through one entire night occasionally 
without having lights out ог a “ dead ground." 

In the year 1884 manufacturers of apparatus 
saw in New York City a field of profit and ad- 
vancement for their machinery. The result was 
that in that year, 1884, franchises were granted 
to no less than six other companies, all of them 
primarily intended fer arc lighting. Some of the 
companies created in that year did not make 
rapid progress, and the increase of poles and wires 
for electric lighting was not materially app1¢cia- 
ble until 1888. 

The wires for telegraph, telephone, messenger 
service. police and fire alarms, however, increased 
rapidly and became so numerous that а bill was 
passed in the Legislature directing that the wires 
be removed from the streets. 

Some approaches were made to the two old 
companies engaged in electric lighting as to 
their taking upon themselves the task of building 
subways for electric lighting purposes; but they, 
it appears, chose to refuse to entertain the prop- 
ositions. 

After a long contention between the city and 
the companies, nearly all the wires for all the 
high tension arc and incandescent service trans- 
mitted in the City of New York below the Harlem 
River were placed underground. Above the 
Harlem River the Board of Electrical Control 
allows the construction of aerial lines, no subways 
having been built ір that section of the city. Be- 
low the Harlem River no overhead wires are 
permitted to be erected and few of those that 
were in existence remain. It is probable that 
before the end of this year scarcely any will be 
in existence. The penalties endured by the com- 
panies for their opposition to the subways have 
been severe and drastic. The expenses imposed 
upon them in their effort to take care of their 
business and meet the requirements of transfer- 
ring their systems from overhead to underground 
have been enormous and burdensome. "The ex- 
penses continuing for rentals, due in & large 
measure to the amount of subways constructed 
and not occupied, continues and seems likely to 
continue to bean onerous tax. "These expenses 
and burdens have tended and are likely to tend 
further in the future to confine the operations of 
the companies to territory contiguous to their 
generating stations, and may also tend to avoid 
the fierce competition which existed during the 
days of serial transmission, and which lowered 
prices to below remunerative rates. 

Is it not advisable for controllers and managers 
of companies in such places to recognize that 
condition, and endeavor to avoid the experiences 
of New York companies by planning deliberately 
the procurement of the right to themselves to 
build and operate their own subways and further 
to ntilize the experiences of New York to avoid 
the expensive mistakes there made and to place 
their business on a stable footing and in a posi- 
tion where they may have immunity from injuri- 
ous and cheap competition and secure service to 
their customers free from the interruptions be- 
longing to aerial transmission? The telephone 
companies find it materially to their advantage 
to use underground conductors and are doing it 
in many cities. 


Underground conduits and conductors for 
electrie lighting and power, provided with due 
care and deliberation, need not increase the fixed 
charges of companies doing & reasonable amount 
of business to such an extent as to be prohibitory. 

The transmission of electric current is entirely 
analogous to that of gas, water or steam and must 
inevitably. in the not very distant future, be con- 
ducted underground ав they are. То electric 
light companies, as to gas, water and steam com- 
panies, the Legislatures and law-making bodies 
should give rights enabling them to meet the con- 
ditions in the manner calculated to produce the 
best results for the companies and the public 
users. 


DISCUSSION. 


The President—Gentlemen, you have before 
you for discussion this paper of Mr. Browne's, 
which is a very full exposition of the experiences 
they have bad in New York with the underground 
conduits. The paper perhaps. considered as a 
whole, is indicative of the solution of the ques- 
tion or the scheme of operating high pressure 
currents underground. Не cautions central 
station men there to beware of the pitfalls that 
the New York companies have tallen into. Не 
outlines some of the mistakes made in laying the 
conduits, and in other ways gives advice and 
caution. There is a good deal to consider, and 
the development of the future is not one of the 
simplest factors to be taken into consideration on 
planning and laying out underground wires and 


conduits. The question is peculiarly interesting to 
the companies in St. Louis, where the subject 
has been agitated in the last year ortwo Efforts 
have been made to pass State laws compelling the 
companies to go underground in the cities of 
Missouri. The telephone company has been en- 
deavoring to get a franchise tu go underground, 
but there isa difference between them and our 
local legislators, aud they seem to be unable to 
get & satisfactory franchise; at the same time the 
local city government have been endeavoring 
to procure State legislation compelling them to 
go underground. No doubt many of you have 
had similar experiences. I would like the dis- 
cussion on this matter to be as full as possible, 
but at the same time I desire to remind you 
that our time will be very limited to-day for the 
amount of business we have yet to transact. 

Mr. De Camp -І would like to ask, as I am not 
personally acquainted with the gentleman, who 
is Mr. Browne who writes the paper. 

The President—I am informed that Mr. Browne 
is the General Manager of the United Electric 
Light and Power Company of New Tork. and 
that he is the gentleman who took charge of the 
Consolidated Companies several years ago at the 
оше the Westinghouse Сошрапу went into New 

ork. 

Mr. Moore—I would say, having been through 
the underground law in New York, that I would 
like to make a little statement of the state of af- 
fairs there. The New York situation was brought 
about mainly I think through the stupidity of 
the companies themselves. In New York two 
companies controlled the arc lighting business. 
The price for city lighting was 70 cents a night. 
It was generally understood that it was to be 
made about 50 cents. My company were very 
anxious to get into the business. They wanted 
to bid way down and I said no, the present price 
they are going to bid is $182.50 a year." I 
wanted to bid $181. They gave me my way on 
every piece of territory there except the Bowery. 
They said we must get into the Bowery, and we 
made the price $160. On the opening of the bids 
one ofthe old companies made this statement : 
“Tf you will throw out all those bids we will 
light the entire city for 25 cents a night." In 
response to that statement and in compliance 
with their duty, they tbrew out all bids and we 
were asked to bid again, and our company bid 
19% cents, and we got a very large order, one 
thousand lights. 

Mr. Smith —I do not know how other members 
of the Convention feel, but I have attended some 
seven or eight conventions right straight alon 
in which this matter has been thrashed out unti 
all the grain was out of it and nothing left but 
the straw. You can read over the last five printed 
reports and find that all this has been gone over 
time and again. You can read them at home and 
save a great deal of time here. We do not want 
to go underground if we can help it, and the best 
way to stave it off is to do good overhead work. 


CORRESPONDENCE. 


Multiple Images in Lightning Photographs. 
To the Editor of ELECTRICITY. 

Sir: In regard to the fine photograph of so- 
called ribbon lightning by Mr.W.N. J ennings, а 
reproduction of which appears in your issue of 
March 1, 1898, I would suggest the following ex- 
planation. 

It is not unusual with a heavy flash of lightning 
that the main stream bringsthe air particlesin it to 
sucha high state of incandescence that an appre- 
ciable interval exists after the flash during which 
the path remains more or less luminous, just as a 
meteor track fades out gradually. This is due to 
the gradual cooling of the hot stream of particles. 
If, therefore, such a flash be photographed by a 
camera which is moving or swinging, as would be 
the case on the rear platform of a rapidly moving 
train, the vibratory ramifications of the flash 
would come out rather sharply, as would also the 
rails and ties and other objects in the view, illu- 
minated instantly by the main flash and not 
illuminated sufficiently by the hot streak remain- 
ing after the flash. The hot streak itself would, 
however, be spread out from the main flash like 
a ribbon, due entirely to the motion of the camera, 
and the direction of spreading would indicate 
the motion which the camera had instantly after 
the flash. In the picture of Mr. Jennings this 
motion was evidently an upward swing of the 
camera tube, and a swing a little to the left after 
the upper limit had nearly been reached. The 
motion is not directly upward, as shown by the 
transverse streaks having an inclined direction. 
The middle portion of the flash does not show 
the ribbon-like stream, andfor the simple reason 
that it happened that the motion of the camera 
tube was in the direction of the line of the flash 
at that part. This, I think, will be found a com- 
plete and satisfactory explanation of the picture 
as obtained. А very slight angular movement of 
the camera tube would give the ribbon appear- 
ance of the stream in the picture. 

The pictures showing multiple images are ex- 
plained not because the lightning flath is cf an 
oscillatory character, because such oscillations 
would be manifestly more rapid than would per- 
mit the change of position of the camera to take 
superposed pictures with the objects displaced. 
There are two causes for these multiple images, 
In the first place, it is well known that the heated 
gas left after a discharge of lightning acts as a 
good conductor and provokes the passage of 
other discharges down the same path. Now, the 
train by moving the camera will have changed 
its position between these separate discharges 
and each one of them illuminates the landscape, 
but the impression of the objects will be on dif- 
ferent portions of the plate so that multiple 
images will be formed. Again, if there be a high 
wind blowing, the hot stream left after the dis- 
charge is itself displaced somewhat between the 
times of ihe flashes. but this displacement would 


be apt to be so slight that it would only blur the 
images and not cause them to be separated as 
they are shown in Mr. Jennings’s pictures. I am 
therefore of the opinion that the multiple images 
were formed by the movement of the camera 
tube occurring between the times of the success- 
ive flashes down the same path. Yours truly, 

Ешінг Тномвом. 

Ly nn, Mass., March 7. 1893. 


New Companies. 


The Riverside Park Railway Company and the Sioux 
City, Iowa, and Leeds Electric Railway Companies have 
filed articles by which the companies agree to a consolida- 
Чоп of the operating departments of the two roads, а 
sharing of expenses of operation, etc. 


The Beverly and Edgewater Park Electric Light and 
Power Company, Mount Holly, N. J. Capital stock, $30,000. 
Iucorporators: Louis R. Hibbard, John V. Rice, Jr., Ed- 
mund G. Harrison, George M. Lane and William E. Harri- 
80n. 
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THE ELECTRIC TRUST COULD NOT SURVIVE AN IM- 
PARTIAL AND FAITHFUL INVESTIGATION BY A CON- 
GRESSIONAL COMMIrTEE, WHAT CAN YOU ро TO 
BRING THIS INVESTIGATION ABOUT? 


I do not know that I can say very much as to 
the policy to be pursued on this question. I know 
what mine shall be; that I will never buy one 
cent’s worth of material from the General Elec- 
tric Company until they do that thing. (Applause. ) 
I shall never buy one cent’s worth of supplies 
from that company that I can possibly buy from 
an independent concern; and I shall do all in my 
power to advance the sale of any lamp which is 
put on the market which can be manufactured 
without coming under the law of infringement.— 
T. Carpenter Smith, of Philadelphia, before 
the National Electric Light Association. 


Tuis is the slogan: No man should buy one 
dollar's worth of supplies from the Trust which 
can be purchased elsewhere. Independent con- 
cerns should be aided in every practical way, 
and there is no more practical way than this. 


Lightning The publication of the remarka- 
Photography. ble photographs by Mr. J ennings, 
taken from a moving train, which appeared in 
our issue of March 1. has given rise to various 
expressions of opinion as to the explanation of 
the ‘‘ ribbon” effect and the multiple images. 

We print in another column a communication 
from Prof. Elihu Thomson, giving an explanation 
of the lightning’s effect on the camera plate. In 
order to bring out more information on this 
subject, we invite expressions of opinion from 
others who have witnessed these phenomena. 


ж ж * 


Direct One of the questions which came 
уз. up during the discussions be'ore 
Alternating the National Electric Light Asso- 
Currents. ciation was the relative efficien- 
cies of the direct and alternating current sys- 
tems of distribution from central stations. A 
company about to establish а new station is gene- 
rally confronted with the difficulty of making & 
choice between these two systems, and the de- 
sirability of either cannot be generally decided 
to cover every case. 

The most important factor in the decision will 
probably be the distance to which the current is 
to be transmitted. The low voltage and heavy 
currents which are employed with direct current 
distribution make the use of а heavy system of 
conduetors necessary, &nd practice has shown 
that beyond a certain distance the interest on the 
investment in copper conductors becomes great 
enough to eat up the profits of the lamp rentals. 
The 
enables this distance to be extended with some 


introduction of the three-wire system 
economy over the two-wire system, and in a few 
cases in Europe the use of the fivc-wire system 
has still further reduced the first cost ot the 
The 
limit to which both of the latter systems may be 


copper used in the distributing system. 


carried is, however, soon reached, and their use 
introduces to some extent complications in the 
m ethods of regulation and additional apparatus 
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which operates to increase the running expenses 
at the station. 

The direct current offers in several respects 
some advantages over the alternating in a district 
comparatively compact and where the services 
are evenly distributed. This is especially the 
case in regard to the operation of motors, which 
is a most desirable service for stations, as it helps 
to overcome the difficulty of alight day load— 
a condition for which most station men are seek- 
ing a remedy. Although alternating current 
motors of a capacity of one horse power or less 
are now made to operate successfully and with a 
fair efficiency on the usual single phase alternat- 
ing current employed for lighting circuits, there 
is no motor of this class on the market of large 
size which can start with a load and be put in the 
hands of the layman with confidence, nor at pres- 
ent is the prospect of such a machine encourag- 
ing. In some cases these large size alternating 
current motors are employed with success, but 
where the variations in the load are large the 
motor is apt to be pulled out of step with the 
generator or perhaps stopped altogether. An- 
other advantage offered by this system is the 
possibility of utilizing electrical storage, which, 
although not yet employed in this country toany 
extent, is daily becoming more and more recog- 
nized as essential to the highest economy of 
operation. 


The charging of batteries for isolated plants is 
also impossible in the case of alternating currents, 
although such a service is frequently called for. 
The regulation of the voltage is less exact with 
the latter system, and the economy varies to 
a greater extent with the decrease of load than it 
does with a direct current. This is due to the 
loss in efficiency 1n the transformers as their 
load decreases, although thisfactor has been very 
materially reduced recently on account of the 
improvements in the desigu of transformers now 
on the market. 

For a small station supplying current over а 
limited area and for various kinds of service the 
direct current offers the greatest flexibility, but 
on the other hand a good many cases arise where 
the alternating system is the only possible method, 
from a commereial standpoint, and in other cases 
the question of the difference of the cost of in- 
stalling and operating either of these can only 
be decided after careful investigation of each 
particular case. There has lately been a far 
greater tendency towards the use of alternating 
currents than formerly. Were it not for a few of 
the drawbacks mentioned, its economy in almost 
every case would be unquestioned. To-day it 
has the field of long distance transmission for 
lighting almost to itself, and with some modifi- 
cations will take the same position with long dis- 
tance power circuits. 

Should the future produce a satisfactory motor 
for this current and some efficient means of elec- 
trical storage, the alternating current would no 
doubt take its place at the head, but now the 
question between direct and alternating currents 
must remain to be decided in any particular case 
according to the distances to be covered and the 
class of services rendered. 
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Encouraging When Escrniorry, a little 

Symptoms. over six months ago, began a 
vigorous and effective attack on the Electric 
Trust, there were few who believed the attack to 
be unjust, but there were many who believed it 
to be premature, if not wholly unnecessary. The 
intention of the Trust to wipe out by any means, 
fair or foul, all competition, was not doubted; its 
ability to carry out its intentions to any disas- 
trous extent was doubted. Execrriciry knew 
what it was talking about, and was content to 
wait for a wider dissemination of knowledge of 
the actual condition of affairs. It has not been 
compelled to wait long. 

It was made clear at St. Louis, where were 
gathered representatives of nearly all the leading 
manufacturing houses and & large number of 
Central Station men, that the entire body of in- 
dependent interests has in а few months come to 
know that ErngorRICITY was right; that we were 
not even premature; that the danger was present 
then, and is still present; that decisive action is 
necessary to preserve any measure of competi- 
tion in the trade. 

History has been made in the past six months. 
The Trust has proved not only ita intentions, be- 
yond any doubt whatever, but it has also proved 
its power of injury. Although business as a whole 
is good, there is not а supply house but has been 
made aware that the Trust can curtail its profits; 
there is not a builder of dynamos but has learned 
that the uncertainty as to а supply of lamps has 
injuriously affected his trade; there is not & Cen- 
tral Station man but knows that the price of 
Trust supplies has been increased, and that with 
all competition crushed the prospects for profit 
in his business are gone. 

With this realization of the truth by the inde- 
pendent interest, the battle is, perhaps, half won. 
But we are not among those who underestimate 
the strength of the General Electric Company, 
the effectiveness of its methods, and its many ad- 


vantages in the fight. 
Its primary advantage is that it has no con- 


science; that it will and does stoop to methods 
which decent business men are not accustomed to 
meet. And there is no prospect that, whatever 
its earnings or losses, it will be without ample 


funds for a year to come. 
We place ourselves on record as asserting that 


the trouble has only begun with the closing up 
of the various lamp factories, and that before 
January 1, 1894, it will be found that the Trust 
has stronger cards than it has yet played. 

A plan of redress must be adopted and carried 


out with vigor. 
We believe that a thorough and impar- 


tial investigation by a Congressional Com- 
mittee would do more to break up the whole 
Trust machine than any other action which could 


be taken. 
Every man in the trade should do his utmost to 


bring this about. We shall send out with our 
next issue blank forms of petitions which we 
trust will be filled up speedily апа forwarded by 
the hundreds to various Representatives. 

Meantime, Central Station men should not buy 
one dollar's worth of supplies of the Trust 
which can be purchased elsewhere. . 


ELECTRICITY. 


Ir you have been receiving an occasional come 
plimentary сору of ErnEcrRIOITY, and like the 
paper, send in ygur subscription. 

* ж ж 

Іт 18 about time for those old sea-dogs, Lieu- 
tenant Greene and Midshipman Colvin, to concoct 
another letter proving that the General Elec- 
tric Company has no policy. 

e Ж ш 

QuEsTions for every independent manufac- 
turer and supply man to consider: Is ELECTRIC- 
ITY aiding me in my business in any degree? 
Should itnot have my support? 

s Ж +» 

Ir Captain Eugene Griffen is to pose as the 
President of the General Electric Company after 
the next annual election, assuming all the odium 
with none of the power of the office; he is mak- 
ing a sacrifice for friendship's sake which few 
men are capable of and which few friends would 
insist on. Mr. Coffin is not going to lay down 
the reins; and working under а blanket his 
power for evil will be increased rather than 
diminished. 

XR ж ж 

The Electrical World ina recent issue saw fit 
to publish its views as to the proper field of & 
trade paper. It practically asserts its cowardice, 
and glories in it. It proclaims itself a poltroon, 
and is proud of it. This would have been sur- 
prising from any journal with an average sense 
of journalistic proprieties; but coming from 
the Electrical World it is just what was ex- 
pected. The fproprieties of the situation would 
have demanded an apology, not brazen glorifica- 


tion. 
* a е 


THE admirable remarks of Dr. Edward Weston 
on the incandescent lamp question, in discussion 
of Mr. Townley's paper at the St. Louis Con- 
vention, will be presented next week. 


Trust Methods. 


Notes ard Comments from Various Sources. 


Even Painful Duties Must Be Performed. 
To the Editor of ELEOTRICITY. 

Drak SIR: If you can give the necessary space 
in your columns, I should like to add a few words 
of appreciation to those heard on every hand of 
your outspoken antagonism to that modern octo- 
pus, the General Electric Company. 


The constantly increasing antipathy toward its 
methods on the part of the public, past and pres- 
ent employees, and all who are much thrown into 
business contact with its officers must certainly 
have an effect in due time, and it is refreshing to 
see at least one Electrical journa) with sufficient 
disregard for policy“ to take an outspoken 
position. 

A somewhat intimate contact of several years’ 
duration with Mr. C. A. Coffin and the select few 
whom he has found most ready to sink their own 
personality in attaining true perfection froma 
Thomeson- Houston Electric Company standpoint, 
has filled the writer with surprise thst a gentle- 
man of such mar..ed and acknowledged business 
qualifications, and withal the ready capacity for 
making friends wheneyer it suits his purpose to 
do so, should allow himself and his execuiive of- 
ficers to make enemies of the very men who have 
helped secure for him his present success, through 
utter disregard of verbal or written agreements, 
and continual favoritism for those in a position to 
exert political or social influence, 

A greater contrast can hardly be imagined 
than that between the esprit de corps which per- 
meated the whole working force of the Thomson- 
Houston Company when the boys” were con- 
tent to take part pay in promises, and the 
' every-man-for-himselt” feeling which has come 
as a natural result of their non-fulfilment, with 
continued acta of petty injustice. . 
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Should it ever become your painful duty to 
chronicle the downfall of the present oligarchy, 
I shall be pleased to add a few facts and figures 
to the volumes which will then be at your dis- 
posal, to show on what meat doth this our Cæsar 
feed that he is grown so great,” but in the mean- 
time I must, for obvious reasons, confine myself 
to other lines of service. 

Very truly yours, 
ATLANTIC AVE. 


Statistical Information. 


Various Ways of Procuring It. 
The following blank forms, copies of which 
have been sent out for some time in large num- 
bers, are self-explanatory : 


GENERAL ELROTRIC COMPANY, 
Edison Bundog, broad Street, 


New York. 
| 189 . 
GENTLEMEN : 
In its 18806 of .............., Ое е ТРК КТГ 
states that you have purchased frum the................... 


Will you correct or confirm this statement by filling out 
and mailing to us the ench sed postal card, and oblige 


Үошв very ir 
This Information 18 ind: 


8. D. GREENE, 
desired entirely for Assistant General Manager. 
statistical purposes. 


(POSTAL CARD.) . 


(P. О.) 000000 о 

Date plant was installedd eee 

SYSThbM—N&@me .. ....... чеже еа aee oq vada PUn Vs 
Alternating or дігесі..................................... 
Two-wire ог thi ee-wiree nn РАР 

СЕМЕНАТОКНЫ--51уіе....................................... 
Rated capacity in кПотайв............................. 
Or in 166. P. p...... n ERES 


mo ors вирр!1е@....................................-... 
What аге i.OLurs used Т0г?.............................. 
ned) 


(ра{е)........................ 


The General Electric Company has long made 
а specialty of statistics. 'The records in their 
office are voluminous, and contain more or less 
detailed information in regard to every electrical 
plant and manufacturing concern in the country. 
They include, among many other points, the 
capital stock of the various manufacturing com- 
panies, amount paid in, time they have been in 
business, profits made, percentage of those profits 
madeon goods controlled by the General Electric 
Company, price required to buy out each com- 
pany in a legitimate way, and diverse Mems. as 
to personality of the managers and chief stock- 
holders. 

Mr. Coffin has not trusted wholly to his young 
men in the jgathering of these statistics. He is 
an artist in this line, and does not depend on cir- 
culars. Personal interviews have been more in 
his way. 

Mr. John Doe of Oshkosh receives a polite in- - 
vitation to call at 44 Broad street to discuss the 
matter of purchase of a controlling interest in 
his business. He feels honored. The profits 
which he has worked for so long seem at last to 
be his, and all at once. Of course that corporate 
Croesus, the General Electric Company, will pay 
a handsome figure. 

Mr. Doe takes the first train for New York, and 
the first cab to 44 Broad street. Sometimes he 
waits tbree days for an audience, but New York 
is a great town,and he enjoys himself. At length 
he is ushered into the Presence. Mr. Coffin dis- 
penses with servants, and himself takes Mr. Doe's 
hat, top-coat and umbrella, and lays them care- 
fully away. 

And here begins an Exhibition of Magnetism, 
surpassing Tesla’s experiments in brilliance. In- 
deed, Mr. Coffin's Exhibitions are no experiments; 
they have been conducted scores of times, and 
haye failed just often enough to prove the gen- 
eral rule. 

Mr. Coffin smiles (who has known him to do 
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anything else?). ‘‘ Why, Mr. Doe,I am surprised 
to find you so young a man. Knowing all that 
you have accomplished, I had supposed you were 
а man well along in years; but you are only a 
boy.” 

Mr. Doe feels at once entirely at ease, and 
mentally raises his price $5,000. The Exhibition 
of Magnetism continues for a half-hour or so, 
and then Mr. Doe begiae-$o wonder where he is 
at. He has told about all that he knows, and the 
offer made for his property is about one-quarter 
of what he expected. 

Sometimes the climax is postponed for two or 
three sittings, but is almost always the same. 

Mr. John Doe returns to Oshkosh, and reflects. 
If he is à man of brains and courage, he sets to 
work with doubled energy to work out his own 


salvation. But meantime he has placed himself 
at a disadvantage. His enemy knows his vulner- 
able points. 


How many men, when they read of Mr. Doe's 
experience, will imagine that they have been 
dreaming of & recent occurrence in their own 
lives? 

We think these Exhibitions of Magnetism have 
gone far enough. A man's business secrets are 
not well kept in the books of his adversary. 


Mayor Pingree Wins. 


The Boodie was Wasted. 


The Michigan House of Representatives has 
passed the biil authorizing the city of Detroit to 
own and operate its own electric light plant. By 
the terms of the bill the amount which the coun- 
cil can expend for this purpose 18 $600,000. Any 
expenditure in excess of that sum must be author- 
ized by the vote of the people. 

If Mayor Pingree and,Controller Black will 
now stick closely to Frank Rae, Detroit will have 
a lighting plant which will be the envy of her 
neighbors. 


Wyandotte Still in Trouble. 


On March1 the common council rescinded their 
action giving the contract fur a lighting plant to 
the Western Electric Company of Chicago, and 
voted to give a contract to the Wyandotte Elec- 
tric Light Company for five years. Saturday 


Louis George and seventy-four other Wyandotte | 


taxpayers filed a petition in the Wyane Cir- 
cuit Court asking for an injunction against the 
mayor and common council to enforce the con- 
tract made with the Western Electric Company. 
Judge Hosmer granted a temporary injunction. 
Meantime the Western Electric Company is pro- 
ceeding to carry out its contract as rapidly as 
possible. The probabilities are that Mayor 
Campen will win. 


The Break in General Electric. 


Views of Financial Authorities. 


(New York Tribune.) 


The only decided weakness shown yesterday in the 
market was in General Electric stock, which fell about 
5 per. cent. on unusually heavy transactions. The decline 
was ascribed by the bulls to sales for the short account, 
but there were many shrewd observers who contended 
that liquidating sales were responsible. 


(New York Times.) 


Yesterday the star performer was General Electric 
Trust. It opened above 104. It closed a little above 99, a 
drop of about 5 points. The heavy selling was from Boston. 
Many stories circulated as tothe cause of the drop, but 
none of them was accepted as satisfactory. It was an- 
nounced some time ago thatthe Electric Trust was in a 
snarl with New England money lenders, and this rumor 
wagrevived yesterday and elaborated. "There were sup- 
plementary reports suggesting that the Electric Trust 
proposes to issue a big block of new bonds. 


(New York Mercury.) 

The sensation of the day, however, was a bad break in 
Edison General Electric. which a couple of weeks ago was 
selling around 111, when it was reported that the Board of 
Directors was seriously considering the division of surplus 
earnl igs. 1 edv. C «Шо v Vae малма . o-. dvu «v Ыс ореш- 
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ing to 9934, and only recovered a few fractions before the 
close of the day. 

. . . Edison General Electric, which sold last week at 
108, wan marketed about 11 o’clock yesterday morning at 
98. When it looked as 1f the bottom would fall out of this 
particular specialty, Van Dyke & Williams appeared on the 
floor and bought 5,000 sharesin one block at 99 and gave 
up Drexel, Morgan & Company as their principals. The 
traders immediately recognized that a battle royal was 
imminent, and they bought Edison General on the discov- 
ery that the millionaire banking-house was protecting the 
stock. It rallied to 10244 on very few sales and closed ata 
net gain of 8% per cent. over the lowest price of the day. 


: The weakness of General Eleetric is more 
deep-seated than the financiers would have us 
believe. 

It is entirely unnecessary to explain why some- 
thing worth 75 cents does not sell for $1.50. As 
we have before stated, the manufacturing plants 
of the General Electric Company could all be 
duplicated for about $10,000,000 to $12,000,000. 
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The Most Economical Age of Incandescent 
Lamps. 
BY CARL HERING.* 

It is generally supposed that it is an advantage 
for incandescent lamps to have a long life; the 
object of this paper is to show that this is a de- 
lusion, and that it is not substantiated by facta, 
but that on the contrary under normal conditions 
а very much shorter life represents an actual] gain 
in dollars and cents; or in more homely lan- 
guage, if the lamps do not die a natural death, it 
is more economical to break them at a compara- 
tively early date than it is to keep them in use. 
The results obtained in the present deductions 
are so different from what is generally believed 
that they will doubtless be discredited by many. 

At the June meeting of this Institute last year 
a very able and valuable papert was presented 


TABLE I. 


Watts per mean horirontal candle power. 


A B. F 
Hours, 

o 3.9 4-4 4.1 
100 43 4.8 4- 3 
200 4.6 $.I 4- 
зоо 4-9 5.4 49 
400 5.2 5.6 5.1 
500 5-5 6.1 5-5 
боо 5. 6.4 5. 
700 6.1 6.7 б.т 
800 04 6.9 64 
geo 7 7.1 А 

1 000 6.8 7. 1 6.8 
1,100 7.0 7.2 6.7 
1,200 7.1 7.2 6.7 
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Probably less is known about the actual value 
of this stock than of any stock dealt in on the 
Exchange. Electrical men, who ought to know 
a little about it, have not been buyers. 

It is probable that even the Wall Street specu- 
lators are being frightened out by the prospects 
of & Congressional investigation, and by the 
enormous legal expenses— expenses which cannot 
be estimated in advance— with which the com- 
pany is handicapped. 

On September 7, and again on October 12, we 
predicted in these columns that this stock would 
soon sell below par. 

If any one is surprised at the slump, it is not 
electrical men, who know that the PROFITS OF 
THE COMPANY WILL NEVER PAY INTEREST, no mat- 
ter how ingenious the annual statements may be 
in their consti ас ош.” 

It is believed by well-informed men that the 
Chicago branch of the company has made a /oss 
in the past ten months of over $500,000. This 
office ought to be profitable if profits are to be 
made any where. 

When the stock has dropped &bout thirty points 
further it will be somewhere near its intrinsic 
value. 


by Prof. Thomas and Messrs. Martin and Hassler 
on “Тһе Life and Efficiency Test of Incandes- 
cent Lamps." This paper gives a very complete 
life-history in the form of data and curves of 
representatives of almost all the incandescent 
lamps made in this country. With this very 
complete and reliable data as a basis, I have en- 
deavored in the present paper to deduce some 
figures to show what the best life of alamp is, 
everything considered. It is well known that 
lamps deteriorate and blacken with age, becom- 
img less efficient, and it is therefore ап important 
question to know at what age they should be re- 
placed by new ones; it is this point which the 
present paper is intended to answer. 

The method by which the best age is to be de- 
duced is the new and very rationalone suggested 
by Mr. O'Keenan and described in J’ /ndustrie 
Electrique, Nov, 25, 1892, page 510, also in The 
Electrical World, Dec. 24, 1892, page 404. As it 
is fully described in these articles I will merely 
State it briefly bere. Calculate for each hour in 


* А paper read at the seventy-fourth meeting of the 
American Institute of Electrical Engineers, New York, 
February 218t, 1893. 


t TRANBACTIONS, VOL 1x, 1892, p. 271. 
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the life of a lamp the total quantity of light given 
off by it in candle power hours from the time the 
new lamp was first started ; similarly, calcu- 
lating for each hour in the life of a lamp the total 
cost of this light, that is, the original cost of the 
lamp added to the cost of all the energy con- 
sumed by it from the time the new lamp was first 
started up to that particular hour. Now, it is 
evident that if for each hour in the life of a lamp 
we divide this total cost up to that hour by the 
total quantity of light up to that hour, we will 
obtain the average cost of & candle power hour 
of light from the beginning up to this hour. 
From this final data it oan readily be shown at 
what age this total average cost is the least. If 
based on actual measurements of the lamp made 
throughout its life, it is evident that this method 
will give the most rational and only strictly cor- 
rect way of determining the real cost of the light 
actually produced; the only factor which it does 
not include is the interest on the cost of the lamp 
and power which evidently are negligibly small. 
It includes the effect of the blackening of the 
bulb and of the lowering of the efficiency. It 
should be distinctly understood, however, that 
this method is based on the actual amount of light 
produced and on the actual cost of the power ; 
whenever therefore either or both of these factors 
are not of importance, the results deduced here 
are also of less importance. I desire to empha- 
size this ag it will doubtless be claimed by many, 
and with right, that the diminution of the light 
is of less importance to some consumers than the 
cost of a new lamp would be. 


Having given the candle power and the power 
consumption of a lamp throughout its life, any 
one can by this method deduce the final results 
as described. In the present case, however, the 
work, which is somewhat tedious, is greatly sim- 
plified by taking the data from Table V in Prof. 
Thomas’s paper giving the watts per mean candle 
power. This data is given here in Table I for 
the seven most important of the thirteen makes 
of lamps; the last column giving the average, is 
the average of all of the thirteen lamps of that 
paper and not of the seven which we have here 
taken as the most important. By using the watts 
per one candle power it is evident that the candle 
power curve in the present calculations becomes 
a straight line, thus reducing the work by more 
than one-half. 

To illustrate the method let us-deduce the re- 
sults given for the average lamp in the last col- 
umn. Instead of calculating the results for every 
hour, which is a very tedious process, it is suffi- 
ciently · accurate to do so for every hundred 
hours. From the last column of Table I calcu- 
late for each hundred hours the total kilowatt 
hours consumed per candle up to that age, the 
result gives the'curve a Fig. 1. Multiply these 
values by the costof a kilowatt hour of energy; 
fifteen cents is the priceassumed here ; this gives 
curve b. Add to these values the original] costof 
the lamp per candle, that is, the total cost of the 
lamp divided by the candle-power at the start ; 
this gives curve ¢ which is evidently parallel to 
curve b. Draw curve d representing the total 
candle-power hours from the start; in this case 
this line will evidently be straight ; it would be 
curved if the watts consumed by the whole lamp 
and if the whole candle-power had been used in- 
stead of the watts per one candle. Curvesc and 
d are those sought for. These curves are evi- 
dently the integrals of those represented by the 
numbers in the table. The process of integrating 
is effected most readily by purely arithmetical 
means as described above, that is by simply cal- 
culating the totals for each hundred hours, and it 
can, therefore, be performed by any one without 
a knowledge of algebraic integration. These 
curves, however, need not be plotted, they are 
given here only to illustrate the method. Now 


divide each ordinate of the cost curve c by the 
corresponding ordinate of the light curve d, and 
the result is the curve e which is the final curve 
sought for. 

This curve е gives for each age the cost of a 
candle-power hour of light, that is, the average 
cost for the whole time from the time the lamp 
was first started up to that particular hour. 
This is the curve which gives us the final results. 
The interesting feature about it is that it hasa 
minimum point at about 400 hours, which means 
that at the end of 400 hours you are paying the 
least for a candle-power hour of light, that is to 
say, your light is then the cheapest during the 
whole life of the lamp, all things considered. If 
you continue to use those lamps longer than 400 
hours the average price for the light will again 
increase and will continne to do so. Strange as 
it may seem, therefore, it is more economical to 
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of about 500 lamps; for installations of less than 
500 lamps the cost will be greater, and for more it 
will be less. 

Ав this curve must always have а minimum 
point for lamps which deteriorate, there is no 
question that there is such а minimum value in 
the cost of the light. Mr. O'Keenan calls this 
point by the appropriate name smashing- point.“ 
To show the results of ап ideal lamp, curve f has 
been drawn. This ideal 16 c. Р. lamp, costing 48 
cents and consuming 4 watts per candle, is sup- 
posed not to blacken or to change in any way. It 
is evident that in this case there will be no mini- 
mum point and the longer such a lamp is run the 
cheaper the light is, although after a few hun- 
dred hours the cost diminishes very slowly, being 
practically the cost of the power only. 

To show what the curve e really means in dol- 
lars and cents let us calculate an actual case. If 
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break the lamp at that age rather than to con- 
tinue running it, even though this means buying 
a new lamp. This result will naturally be dis- 
credited by many but it is nevertheless true, 
always remembering that we are concerned with 
the cost of а candle-power hour of light under 
normal conditions and over an indefinite period. 
If the amount of light is of no great importance, 
but the price of the lamp is, then run them until 
they die а natural death; the same if the power 
eost nothing. If your l&mp costs nothing, but 
your power does, then replace them as often as 
possible. "The effect of different relative costs of 
lamps and power will be discussed later. The 
data assumed in this curve is that the average 
lamp costs 45c. and the power costs 15c. per kilo- 
watt hour ; the latter figure was obtained from a 
well known central station manager as a fair av- 
erage for 110 volt continuous current circuits 
from central stations or for private installations 


run 1200 hours the average cost per candle-power 
hour ів .0908 cents or a total of 108.4 cents per 
candle for 1200 hours. А 10 c. р. lamp therefore 
represents а total cost of $17.844 for power and 
lamp, assuming for the sake of simplicity that it 
continues to give 16 candle-power. If stopped at 
400 hours the cost of the light is only .0792 cents 
per candle hour or & total of 81.7 cents per candle 
for 400 hours; if renewed three times ір the 1200 
hours the cost will be 95.1 cents or $15.22 for 16 
с. P. This shows that replacing the lamp after 
every 400 hours represents an actual saving of 
18.8 cents per candle durinz а period of 1200 
hours or a total of $2.12 saved per 16 c. P. lamp 
every 1200 hours. This amount of money repre- 
sents the cost of almost five lamps at 45c., which 
might be interpreted so as to show some very 
eurious results, namely, if you bought eight 
lamps originally, used only three of them for 400 
hours each and threw the other five away, it will 
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in the long run cost you the same as to buy one 
lamp and run it for 1200 hours, assuming that 
you are paying for light actually received. Ав 
the cost of the light at 400 hours is over 12 per 
cent. less than that at 1200 hours, it is an actual 
saving of 12 per cent. in dollars and cents if the 
lamps are replaced every 400 hours. 

Another curious result which it will be hard for 
many to believe, is shown by the fact that the 
curve e cuts the .09 line at 1200 hours and also at 
about 180 hours, which shows that the light costs 
just as much whether the lamp is broken at 180 
hours or run for 1200 hours. The curves being 
flat near their minimum points shows that it 
makes practically no difference (always remem- 
bering that we are considering the cost of a can- 
dle-power hour of light) whether the lamps are 
replaced every 800, 400 or 500 hours. It might at 


mum point is reached only. about 50 hours later 
when the lamp is 10 cents dearer, and only abont 
50 hours earlier when it is 10 cents cheaper. The 
minimum cost is about 24 per cent. more in the 
first case, and 24 per cent. less in the second. The 
cost of the lamp therefore makes comparatively 
little difference in the best age of the lamp ; it 
affects the cost considerably more at 400 hours 
than at 1200 hours where it is practically insignif- 
icant. 

If for the same price of the lamp, namely 45 
cents, the cost of the power is taken at 20 and 10 
cents, the resulting curves will be i and & re- 
spectively. This shows that the minimum point 
is about 100 hours earlier in the first case and 100 
hours later in the second. This point is further- 
more more decided when the power is more ex- 
pensive (see curve 2), showing that for expensive 
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first be thought that at 800 hour renewals the 
lamps will make the cost greater than at 500 ; but 
this is not the case as the curve includes the cost 
of these new lamps. "The explanation of this is 
that we are considering а constant amount of 
light, and if run to 500 hours more lamps must 
be used to give the same amount of light owing 
to their reduced candle-power. Of course in 
practice they will be renewed at 500 instead of 300 
hours because the difference in the light would 
be noticed less than the price paid for the more 
frequent renewals. 

Another interesting and somewhat surprising 
result which may be deduced from the curves is 
that an ideal lamp of 16 c. р. which remains con- 
stant may cost originally as much as $5.75 and 
willthen give precisely as cheap light during 
1200 hours as the existing lamps, and even then 
it will be cheaper during the next 1200 hours than 
the others. An ideal lamp equal to the others at 
400 hours instead of 1200 can cost as much as 75 
cents and will even then be considerably more 
economical after those 400 hours. "This theoret- 
ical deduction only goes to show how very great 
the value in dollars and cents is of a lamp which 
remains constant. 

To show the effect of the price of the lamp and 
the price of the power, the curves in Figure 2 
haye been drawn. Curve e is. as before, that for 
the average lamp costing 45 cents while the 
power costs 15 cents per kilowatt hour. In curves 
g &nd Л the cost of the lamp was taken at 55 and 
85 cents respectively. "They show that the mini- 


` for expensive lamps with expensive power. 
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power it is very much more important to replace 
lamps earlier, while for cheaper power it will 
make less difference. For cheap power with 
cheap lamps the position of the minimum point 
with respect to time will be altered very little 
from that of the mean curve e; this is also true 
The 
five curves show the following: that even for 
considerable ranges the best age remains at be- 
tween 800 and 500 hours; that the effect of the 
cost of power is much more important than that 
of the price of lamps; that the latter is not of so 
much importance as is generally believed. All 
the curves show that while there is a minimum 
point it is not very definitely located as to time, 
that is, it makes but very little difference if the 
lamps are replaced at 300, 400 or 500 hours, but 
after that the difference becomes apparent. 


So far we have been considering the average of 
all the lamps in Professor Thomas’s paper. In 
order to show the relative differences, as well as 
the absolute values for the different lamps, the 
curves in Fig. 8 have been drawn for seven of 
the most important of the thirteen lamps ; they 
refer, though not in order, to the Thomson- 
Houston, Packard, Edison. Beacon, Pei kins and 
Pennsylvania lamps. The letters of reference 
are the same as those in Professor Tbomas's 
paper. Не selected these seven as the most im- 
portant and gave me the price of each lamp. 
These prices were divided in each case by the 
initial candle-power of each make, as given in 
that paper, to obtain the cost prices per candle, 


These candle powers were as follows : А — 16.0, 
B = 18.1, F = 14.2, G —17.1, K = 17.0, L = 18.2, 
M = 12.5. 

A comparison of these curves with those in 
Professor Thomas’s paper will show the effects of 
certain features. Such a comparison will be far 
more interesting and instructive were we allowed 
to know the names of each one of the lamps.* 
We can merely say here that В and G are evi- 
dently poor lamps, while M, F and A are the 
best, notwithstanding that one of the A's died 
very early, which is equivalent to increasing the 
price of the other nine lamps. A would have 
been among the best had not one lamp broken at 
the critical point. The bestage of all but M are 
between 300 and 400 hours. 

The scale of ordinates in Fig. 8 is much larger 
than that in Fig. 2, and the minimum point is 
therefore much more marked. The offsets in 
curve K and L are due to breakages among the 
10 lamps of which these results are the mean. 
Curve M is dotted merely to distinguish it from 
those which it crosses at в number of places. 

In addition to these curves attention 18 called 
to those shown in Z’/ndustrie Electrique, Nov. 
25, 1892, page 510, or in The Electrical World, 
Dec. 24, 1892, p. 404, deduced by Mr. O'Keenan 


for foreign lamps, in which the best age is less 


uniform and somewhat earlier. 


Whatever other deductions may be made from 
this investigation, the most important is that 
lamps might to advantage be forced much higher 
than is customary, at the expense of their life 
This, though it requires more frequent renewals, 
will be a gain to the consumer as well as to the 
central stations ; the former will get better and 
cheaper light, while the latter will be able to in- 
crease their output in lights or run the same 
number of lights at less loss in the mains, or 
what is equivalent, run the same number of 
Jamps on considerably smaller mains. How far 
the lamps may be forced before the other extreme 
is reached, is a question to be determined when 
we have the data for such new lamps. 


In conclusion I desire to state that while some 
of the results obtained from the present investi- 
gation are somewhat striking, it must not be for- 
gotten that we have been considering the cost of 
a candle-power of light; as it is far more diffi- 
cult to notice slight differences in the light than 
it is to notice the bills for lamp renewals, it would 
not be wise to adhere too strictly to what theory 
tells us. In practice, therefore, lamps need not 
be renewed as early as these deductions point 
out; at the same time, however, the results 
clearly show that it is absurd to keep lamps run- 
ning too long, and that the life of our present 
lamps is more than sufficiently good. Perhaps 
the best practical rule for renewing lamps is 
to run them until the diminution in candle power 
becomes noticeable ; after that point is reached 
we may rest assured that it is economical to 
throw them away. It might be argued that the 
original data is of too crude a form to admit of 
making deductions involving small differences. 
The differences, however, are not slight but very 
apparent, and, I presume, much greater than 
any possible inaccuracies in the original meas- 
urements. Furthermore, they show the exist- 
ence of auniform law. This paper should be 
considered more as an investigation of the sub- 
ject and not as one claiming to show that present 
practice is radically wrong. I merely wished to 
prove conclusively the well known fact that it is 
absurd to run lamps too long. By far the most 
important conclusion is, that it would be far 
better to force lamps at the expense of their life 
than to run them at the present efficiency. 
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Convention Exhibits. 


The exhibits of supplies, etc., at the St. Louis 
Convention were not 80 numerous as in previous 
years, but several concerns made handsome show - 
ings. 

Our Frontispiece shows the most elaborate of 
the exhibitsthis year—that of the new General 
Incandescent Arc Light Company —which at- 
tracted а great dealof attention. 

The Eureka Tempered Copper Company, of 
North East, exhibited & great variety of their 
specialties (Fig. 1), and the Bryant Electric Com- 
pany, of Bridgeport, Conn., and George Cutter, 
of Chicago, also made creditable showings 
(Fig. 2). 

There were, as mentioned in the last issue of 
ELEcrRIcITy, many other fine exhibits, of which, 
however, we were unable to obtain photographs. 


Death of D. A. Andrews. 


Mr. D. A. Andrews, President and Treasurer 
of the Pettingell-Andrews Company, Boston, 
died at Washington on Saturday last. Mr. An- 
drews had been in attendance at the inaugura- 
tion festivities, and cuntracted a severe cold, 
which finally developed into the fatal attack of 
acute rheumatism. 

Mr. Andrews was highly respected in Boston, 
and was looked upon as a man with brilliant 
prospects in the trade. 


General News. 


What is Going on in the Electrical World. 


Jacksonville, Fla.—The electric railway is 
now open, and cars are running regularly. 


Owego, N. Y.—There is talk of organizing a 
company here to build an electric railway. 


Toronto, Can.—The American Watch Case 
Company are going to erecta new factory, and 
will use electricity as & motive power. 


Boonsboro, Md.—The proposition to supply 
the town with an electric light plant was carried 
at the municipal election on the 7th. 


Jersey City, N. J. —The North Hudson Rail- 
way Company has decided to give up cable and 
horse power and to use the trolley entirely. 


Dayton. Ohio.—The report that the Dayton 
Electric Light Company had sold its plant to the 
со Electric Company of New York is de- 
nied. 

Massillon, Ohio.—If the council of Navarro 
granis the right of way, an electric railway will 
be built between Massillon and that town with- 
out delay. 


Detroit. Mich.—4A bill has passed the House of 
Representatives authorizing this city to estab- 
lish ап electric lighting plant, limiting the cost 
to $500,000. 


Olyphant, Pa.— The OlyphantSuburban Trac- 
tion Company has been granted a franchise for 
an electric railway in the town and out to the 
borough line. 


New Orleans.—The receipts on the new Car- 
rollton Electric Railroad are already 100 per 
cent. over those of the old line on which mules 
were employed. 


Harrisonville, Mo.—At a special election held 
here the proposition to issue $12,000 worth of 
bonds to erect an electric light plant was carried 
by a vote of 287 to 29. 


Augusta, Ga.—The contract for the entire 
construction of the Murray Hill line has been 
awarded to Messrs. White & Company, electrical 
and civil engineers, of New York. 


Watertown, N. Y.—Atan election held here 
on Monday, there was н majority of 87 in a vote 
of 817 in favor of the city putting in a plant 
and doing its own street lighting. 


Alton, I]l.— The old street railroad lines have 
become the property of the Alton Electric Street 
Railroad Company. The roads will be changed 
into electric lines and some changes made in 
their routes. 


Grand Island, Neb.—The city council has 
granted to the Grand Island Street Railway 
Company the right to construct and operate an 
electric street railway system and operate in 
ошооо therewith в system of incandescent 
ighta. 


Kalamazoo, Mich.— The street railroad prop- 
erty, for two years in litigation for the fore- 
closure of а mortgage. has been formally trans. 
ferred to the General Electric Supply Ccmpany 
of New York, the last of the $32,000 purchase 
price having been paid. 


Asbury Park, N, J. —The township commit- 
tee has granted the application of the Asbury 
Park and Belmar Street Railway Company for а 
franchise to operate and maintain an electiic 
railroad on Main street, between Wesley Lake 
bridge апа Shark River. 


Owego, М. Y.—A franchise has been granted 
the Owego Railway and Navigation Company to 
build an electric railroad in Owego. Work must 
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ren, Barrington and immediate towns And vil- 
lages with the town of East Providence, is being 
circulated and signed very generally by taxpay- 
ers of Bristol. 


Norwalk, Ohio.— The Norwalk Incandescent 
Light and Power Company have filed а deed of 
assignment in the probate court, F. H. Jones 
and J. W. Foster being the assignees. The lia- 
bilities of the company are estimated at about 
$85,000. The company claims its assets are worth 
from $85.000 to $40,000, and that every olaim will 
be paid in full. 


Altoona, Pa.—The Altoona Times says: ‘‘Th 
work has been completed of fitting up car No. 1. 
of the City Passenger Railway Company with th 
Westinghouse motor, set in a Robinson truck, 
which replaces the Brill truck and Thomson- 
Houston motor. The trials of the car have 
demonstrated the superiority of Westinghouse 
motors in various ways.” 


Glen Cove, N. Y.—Curtis & Dean, of New 
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EXHIBITS AT THE ST. Louis CONVENTION. 


begin in three months; one and one-half miles to 
be built by next September and the whole route 
to be finished in five years. 


Dubuque, Iowa.—At a sale under order of the 
court, the Dubuque Electric Railway, Light and 
Power Company's plant was recently purchased 
by а bidder representing the Old Colony Trust 

ompany of Boston for $225,000. A new com- 
pany will probably be formed. 


Bridgeton, Pa.—The Bridgeton Rapid Tran- 
sit Company, which was granted a franchise to 
operate electric cars on January 31, and accord- 
ing to the State law had thirty days in which to 
accept the ordinance, has applied for and ob- 
tained an extension of the franchise. 


Findlay, Ohio.—Putting salt on the tracks 
during the recent heavy snows had a damaging 
effect on the electric street railway, and many 
cars were rendered helpless. It has been discov- 
ered that a brine is formed that saturates the 
motors as the cars pass, and this has been slowly 
eating the insulation of the wires. 


Waynesboro, Md.—It is said that Baltimore 
and Waynesboro capitalists contemplate building 
an electric railway from Pen-Mar to Waynes- 
boro. The distance is four and one-half miles. 
It is urged that the railway would be a great con- 
venience to guests of the Blue Mountain House 
and Buena Vista Springs Hotel. 

Montreal, Can.—The Montreal Electric Rail- 
way Company will spend a good deal of money 
during the coming summer. They have pur- 
chased 57,000 feet of Jandin St. Ann’s ward. ага 
will erect à motor house capable of furnishing 
6.000 horse power. "The company expects to lay 
sixty miles of track during the summer. 

Portland, Ore. —The Portland General Elec- 
trie Company has entered into an agreement to 
light the city for two years from the 1st of April 
next at the following prices : For each electric arc 
light of 2,000 candle power, $9.50 per month; for 
each similar lamp thereafter established, $9; for 
each incandescent light of 25 candle power, $1.95. 

Bristol, В. I.—A petition to the General 
Assembly to incorporate an electric railway com- 
pany to establish and maintain rails and supports 
for wires to connect the towns of Bristol, War- 
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York City, have been granted а franchise for 
“ stringing electrical wires and lines of cable for 
transmitting electric light and power 1n, under, 
over and upon the highways, roads and streets of 
the villages of Glen Cove. Glen Head, Locust 
Valley and intermediate pluces outside tie limits 
of the incorporated village of Sea Cliff.” 


Lewiston, Me.—There is в scheme on foot 
to connect Lewiston. Me., with North Conway 
by an electric road. The line isto take in by 
the way Minot Corner, Hackett's Mills. Me- 
chanics’ Falls, Page’s Mills, Welchville, Oxford 

ranite quarry, Oxford. South Paris, Norway, 
Frosb's Corner, etc. The route will cover twenty- 
two miles of the best towns in Maine. 


Tampa. Fla.— The Consumers' Electric Street 
Railway Company's electric plant will be run by 
steam for the present. but the company proposes 
to utilize the fine water power of the Hillsbor- 
ough River for that purpose іп the future. The 
dam issix miles from the city, where there is a 
fall of fifteen feet, whieh will furnish power 
enough to run all the factories in Tampa. 


Chicago.— The Controller. in& report to tne 
City Council makes this statement : ‘‘ The city 1s 
now paying to private corporations for electric 
lights inthe Town of Lake and Sonth Chicago at 
the rate of $175 per lamp per year. If the posts, 
etc., can be erected by special assessment double 
the number of lamps can be maintained for the 
same cost—viz., $85.000."— Forty-two firms in 
the Department of Electricity at the World's 
Fair have begun work on their displays. 

Kansas City, Мо. — Eastern capitalists having 
bought up the properties of the Citizens' Electric 
Light Company and the Electric Street Rail oad 
Company. will consolidate the two companies. A 
mammoth power house will be built ata central 
location. Charles E. Dustin. of Hartford, Conn., 
wil be president of the consolidated company. 


А. T. Batchelder. of Keene, М. H., vice-presi- 


dent, and George A. Litchfield, of Keene. N. H., 
The active management will be in 
the hands of J. W. O'Neill, of Kansas City. 
Madison, Wis. —' The Northwestern Electrical 
Association, which recently held а meeting at 
Milwaukee. will hold its next meeting at Madi- 
son in the third week of July. The association 
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is formed of owners, stockholders, managers, 
superintendents and electric engineers for all 
electric light companies doing business in Illi- 
nois, Michigan, Minnesota and Wisconsin, and 
its objects arẹ mutual benefit and the dissemina- 
tion of knowledge concerning electrical appli- 
ances. 


Indianapolis, Ind.—The policy of the new 
Citizens’ Railway Company will be,it is stated by 
one of the officials, to build up the road and make 
it first class in every particular; to abandon the 
old lines and old cars and replace them with 
electric lines and the latest improved cars. 


Muncie, Ind.—A dispatch to the Cleveland 
Leader from Muncie says: “Тһе Muncie Elec- 
trical Works is the name of a new manufacturing 
concern that will employ about one hundred 
hands here. The gentlemen at the head of the 
enterprise are James Chamberlain, Fred Mc- 
Namee and others. of Cleveland. The company 
is capitalized at $50,000. and will manufacture 
electric motors, dynamos, and general electrical 
machinery.” 


Paterson, N. J.—A Boston syndicate has been 
formed to build an electric car line through the 
valley east of the Orange Mountains. "Tbe road 
will extend from Paterson to South Orange. and 
will pass through Montclair. Bloomfield, West 
Orange and Orange proper. Consents have been 
secnred to build the line from Bay Lane. Bloom- 
field, to Paterson, and also for the Montclair 
connection through the Watchung Heights and 
Whitsey and William tracts. In Montclair. it 
will connect with the Montclair line, which has 
already obtained its right of way. 


Philadelphia. —The Schuylkill Traction Com- 
pany, ап electric trolley road. running from 
Locustdale through Ashland to Girardsville. and 
Шеп to Shenandoah and Mahanoy City— about 
twenty-three miles in length has been pur- 
chased by a syndicate of Philadelphia capitalists 
represented by William F. Harrity and Dallas 
Sanders. Thirteen miles of the road are now in 
operation, and it is expected to have the whole 
line completed by the middle of March.— The 
abandonment of the cable system has been de- 
eided upon by the Traction Company. Overhead 
electric trolleys will be substituted ав soon ав 
authority can be secured from the city councils. 


Boston.—As & means of preventing such a 
terrible loss of life as that which occurred a few 
weeks ago at the Dover Almshouse а correspond- 
ent of the Glube suggests that all the locks on 
the doors in such institutions be connected by 
electricity with some central point conly, reached 
by those in authority.—The American Bell Tele- 
phone Company has been given until August 25 
to put in further testimony before the various 
examiners appointed by the United States Cir- 
euit Court in the suitof the United States against 
that company and Prof. Alexander G. Bell. This 
is the old suit brought wherein it is alleged that 
a certain patent upon the telephone was obtained 
from the Pa‘ent Department by means of fraud. 


Grand Rapids, Mich.—The West Michigan 
Electric Company has let tothe Siemens & Halske 
Electric Construction Company the contract for 
the machinery, wiring and other things necessary 
for the plant which is to be used in mannfacture 
of electricity in Lowell and its transmission to 
this city. The specifications call for a 1,000 horse 
power dynamo. The local company first organ- 
ized as the Michigan Electrical Company, but on 
filing the papers in Lansing it was discovered 
that a company bearing the same name had al- 
ready been organized in Detroit, so the company 
reorganized as the West Michigan Flectric Com- 
pany with the same officers. as follows: Presi- 
dent, C. Jesse Church; vice-president. E. F. 
Sweet; secretary, А. C. Sekell; treasurer, C. A. 
Church. 

Newark. N. J.— The fine plant of the defunct 
Spiral Weld Tuba Company has been sold to the 
Crocker. Wheeler Electrical Company of New 
York for $45,000, and that company will take 
immediate possession. The electrical works will 
give employment to over 1,000 hands. —Permis- 
sion has been given to the New Jersey Traction 
Company to erect and equip in Kearny Township 
an electric railroad along Harrison avenne to the 
Hackensack. It is proposed to build the road 
throngh Harrison from Newark to Newark ave- 
nue. Jersey City. and thence to the ferries, and 
to charge ten centas fare. —The Newark Electric 
Light and Power Company has made a ten 
years' contract with the city for lighting the 
streets. There аге now 2.600 street lamps in 
use nightly іп the city.— To enable the syndi- 
cate which has gained control of the surface rail- 


roads in Essex. Hudson and contiguous counties 
in New Jersey to consolidate the railway, power 
and lighting interests involved. & bill has been 
prepared for presentation to the Legislature for 
that purpose. 


Hartford, Conn.—A sub-committee of the 
representatives of the various city governments 
of the State have drafted a bill relating to street 
railway companies. The first section provides 
that any company chartered to operate a street 
railway in any town, city or borough, shall cause 
a plan of the streets and proposed grades, kind 
of tracks to be used and the motive power, 
to be presented to the Mayor and Common 
Council, selectmen or warden and burgesses. 
who shall give notice of a public hearing to all 
persons interested. If the plan is rejected an ap- 
peal may be taken to the Superior Court, where 
the matter will be heard and determined. Sec- 
tion 2 gives the officials full direction and con- 
trol over the placing. erection, construction and 
maintenance of any tracks. wires, conductors. 
fixtures, etc., including the power of designating 
the kind, quality and finish thereof. Section 8 
limits the time of the construct on of any road 
receiving a charter from the General Assembly 
to the first dav of December prior to the next 
gession of the Legislature. Under Section 4 if 
any company fails for six months to operate its 
road. the proper authorities upon notice may re- 
move the tracks and place the highways in suita- 
ble condition for public travel. Ару expense in- 
curred the company may he sued for in an action 
under the statute. Section 5 regulates the pay- 
ment of a tax npon the gross receipts for the 
year. which probably will be 4 per cent. 


Boston Notes. 

The towns located immediately to the north of 
Boston are in a fair way of being, at a not dis- 
tant date, as well supplied with electric street 
railway facilities as any territory in this country. 
Already several such roads are in successful 
operation, while many others are projected, and 
energetic steps are being taken by the promoters 
for commencing their plans. The shore towns of 
Stoneham and Wakefield are specially favored in 
this respect, for there are no less than three 
rival companies seeking for authority to put their 
projects through. The names of these com- 
panies are respectively the Boston, Malden and 
Stoneham, and the Mystic Valley Railway Com- 
panies. They all desire much the same location 
for their tracks in Stoneham, and matters are be- 
coming more than а little lively in contequence. 
The selectmen have given hearings to various 
petitions, but the local governing body seema to 
favor the first-named company. Should itsecure 
the authority it seeks, a track will be laid 
through to Malden, thence to Somerville, and so 
connect with the West End Railroad of Boston. 
Such a road will prove а great boon to the entire 
district, and the general hope is that ecnflicting 
interests will not make against the speedy carry- 
ing out of the plan. 

The subject of rapid transit for this city is 
again engaging public attention to a degree that 
has not before been equalled. Elevated and un- 
dergronnd systems have each their advocates, 
and plans innumerable are being submitted and 
discussed for the solution of the problem. The 
ever increasing congested condition of the main 
business thoroughfares, particularly Washington 
street, is forcing this matter tothe front. The 
public is up in arms against the overhead trolley 
road through that street—not simply in сррові-, 
tion to electricity, but rather because it is more 
and more being felt that the West End Railroad 
ou zht never to have been allowed to run even horse 
cars along there, owing to its narrowness and 
tortuons windings. When the plan that is for all 
time to solve the problem has been finally agreed 
upon i. e., the streets to be traversed and whether 
an elevated or an underground system. electricity 
is certain to be adopted ав the motive power; 
there appear to be no diversity of opinion on 
that point in the public mind. 


New England electrical enterprises were well 
represented at the St. Louis Convention. Quite 
a number of gentlemen from Boston and else- 
where were present. while those who were too 
busy to leave home and travel &o far didn't fail 
to let it be known in the West that they are still 
in the business and willing to increase their list 
of patrons. And it was because business ів sim- 
ply rushing at home that many more did not go. 
for everybody is just now enjoying a first rate 
demand for their goods, and indications are that 
the demand will continue. 


The Union Telephone Company's Private Line Tele- 
phones. 


The Private Line Telephones of the Union Telephone 
Company are especially &dapted for rapid, cheap and 
direct private communication with offices, banks, stores, 
mines, factorics, warehouses, stables, hotels. hospitals, 
private dwellings. etc., and do away with the high rentals 
of the ordinary telephone companies. The Union Com- 
pany's telephone is said to work perfectly at any distance 
up to two miles, and as there are no electric batteries or 
appliances of any kind necessary, tt willlast a life time. 
The instruments are sold outright to those desiring them, 
and thus become the absolute property of the buyer. The 
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accompanying cuts represent the manner of affixing the 
Instruments for operation. 

Fig. 1 represents the Simpson Acoustic Telephone, hori- 
zontal arrangement, with upright mouthpiece, especially 
adapted to meet the wants of those wishing to place the 
telephone back from the window, or in any part of an office 
orhall-way. Fig. 2 shows the main board of the multiple- 
duplex system, used where several lines from different 
points are brought together. It will be seen there is a 
horizontal bar with annunciator drops over the top of 
each mouthptece. When a party from a distant point de- 
sires to communicate, he simply rings his call bell, when 
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the drop over the corresponding mouthpiece at tbe central 
board will fall, indicating exactly which line 1з being ope- 
rated. On the other hand, if the party at the main board 
Wishes to call any department. he throws the drop down 
by hand on the line which he wishes to speak over and 
rings the bell, wh n the party so called will be simultane- 
ously notified, without disturbing any of the nther lines. 
These telephones are manufactured by the үш Tele- 
phone Company, whose principal office is at 50 Bro тау, 
New York, where the telephones can be seen 1n prac 
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COMMERCIAL PARAGRAPHS. 


The Mica Insulator Company filed articles of incorpora- 
tion March 1, 1898, at Elizabeth, N.J., the authorized capi- 
tal stock being placed at $100,00u, all paid in. The com- 
pany’s plant is located at Schenectady, N. Y., while its 
Office and salesroom will be at 218 Water street, New York 
City. The officers are Eugene Munsell, president; Franklin 
Brooks, vice-president, and Lewis W. Kingsley, secretary 
and treasurer. The company will manufacture micanite 
for electrical insulation, a description of which has ap- 
peared in our columns. Through a process controlled by this 
interest, small scrap mica is now utilized in all forms and 
shapes for insulating purposes where sheet mica was for- 
merly used, at а much reduced cost, and with по diminu- 
tion inefficiency. 


The New York office of the Eppinger & Russell Cre sot- 
ing Works, now at 160 Water street, will be removed about 
April 1 to the Morris Buildin z, corner Broad and Beaver 
streets, rooms 73, 73 and 74. 


The J. T. Case Engine Company, New britain, Cona., 
manufacturers of the well-known Case Automatic High 
Speed Engine, have issued a novel and elegantly printed 
"folder," illustrated with engravings representing the 
various types of engines which the company turn out in 
their extensive works. The folder“ gives a great deal of 
information relative to their machines which will be useful 
to customers in making up their orders, and the latter are 
invited to write forthe new illustrated catalogue of the 
company now in the hands of the printer. 


A New Primary Battery. 


The accompanying cut shows the various parts of what 
is known on the market as the High Rock Primary Battery, 
and is a specialty invented and manufactured by the High 
Rock Battery and Novelty Company, Lynn, Mass. The 
makers do not make any claim for any special features in 
this battery, its construction aiming at strength, durability 
and efficient service; and in these respects success has 


Deen achieved. This battery consists of a glass jar 6 feet 
x 8 inches, in which fits a cover of birch wood well shel- 
lacked. Intothe under side of this cover are inserted the 
ends of twenty-four carbon rods seven inches long and 
one-half inch іп diameter. The usual style of porous cup 
is placed in the glass jar, and in the cup 1s placed a cylin- 
der of zinc pencils. This battery has a long life and may 
be used with either chromic acid or nitrate of potash solu- 
tion. 

The usual objection raised azainst the unsavory odor 
emitted from a primary battery does not apply іп this case, 
asthe tight-fitting cover prevents any escape of fumes. 
Quite a demand has sprung up for this battery, во that the 
company 18 busy handling this and the novelelectric read- 
ing and photograph developing lamp it makes. 


ELECTRICAL COMPANY ELECTIONS. 


The Postal Telegraph Company, Philadelphia. President, 
Albert R. Chandler; vice-president, Edward C. Platt; 
secretary, Charles C. Adams; treasurer, Geor.e R. 
Williamson; directors, Albert B. Chandler, Edward C. 
Platt, Charles C. Adams, Gecrge W. Dunn and Wilbur 
L. Stanger. The same directo:s were also elected for 
the Postal Telegraph Cable Ccmpany No. 1, No.2 and 
No. 8. 


Electric Railway Company, Augusta, Ga. President, Ma- 
lone Wheless; secretary, Peter F. McAnnally; treasu- 
rer, Eugene J. O'Conr.or ; directors, Malone Wheless, 
of Washington, D. C.; Joseph A. Vincent, of Philadel- 
phia; Eugene J. O'Connor, Thomas Murray, Patrick 
Walsh. A. J. Scheers and Peter F. McAnnally, of Au- 
gusta. 


Peekskill Surface Railroad Company, Peekskill, N. . 


President, Clark D. Rhinehart; vice-president, Edwin 
B. Lent; treasuier, George C. Gillully; secretary, Nel- 
son G. Foshay. 


The Street Railway Company of Little Rock, Ark., has been 
completely reorganized, Col. s. W. Fordyce, president 
of the St. Louis, Arkansas and Texas Kailroad, being 

elected president. 


The Central Electric Railway Company, Baltimore. Presi- 
dent, George Blackistone; secretary, Norman Jones; 
treasurer, Nelson H. Bell; directors, Wesley M. Oler, 
Miles White, Jr., Charles W. Slagle, Seymour Mandel- 
baum, George Blakistone, Peter Thomson апа David 
Stewart. 

New York and New Jeraey Telephone Company. The old 

. Officers were re-elected at the annual meeting on the 
3d inst. They are as follows: Charles F. Cutler, presi- 


dent; W. D. Sargent, vice-president and general 
manager ; Joel C. Clark, secretary; Unlon N. Bethell, 
treasurer; directors, Charles F. Cutler, Alexander 
Cameron, Morris F. Tyler, Joseph P. Davis, Charles A, 
Nichols, Joel C. Clark, Hugh Kinnard, William D. Sar- 
gent, David B. Powell, George Н. Prentiss, John Н. Са- 
hill and Union N. Bethell. 


George Cutter's Catalogue. 


The catalogue of George Cutter, the universally popular 
dealer in Electric Specialties, who transacts business at 
No. 829 The Rookery, Chicago, 18 a handsome and most 
attractive book throughout from the startling little image 
of Satan on the first page of the cover to the beautiful 
switch that serves to adc rn the last. It would take several 
columns more than we can spare to describe the illustrations 
or the electrical devices illustrated 1n this catalogue. The 
index gives the names of about one hundred different 
articles dealtin by Mr. Cutter, numbers of which are of 
his own invention. Among these are ammeters, volt- 
meters, conduit conrectors, cutouts of various kinds, com- 
bination shades, insulators, globe holders. lightning ar- 
resters, sockets, switches, rosettes, pulleys. mast aims, 
etc., and other articles are Simplex caoutchouc wire, paint 
and tree insulators, Germania shade holders, hard rubber 
tubing, awning insulators, cleats, buttons, current-break- 
ers,etc. Some handsome cuts are given in the book of 
insulators, rosettes and switches made of the celebrated 
Syracuse china, which 18 said to be unusually tough. It 
need scarcely be adde that special pains have been taxen 
in the selection of the articles in Mr. Cutter's list, and buy- 
ers can therefore depend on their merit. ‘I'he catalogue, 
which is very conveniently arranged for speedy inspection, 
wil be forwarded on application at the address given 
above, 329 The Hookery, Chicago. 


Motors for Alternating Currents. 


BY F. H. LEONARD, JR. 


The alternating system has heretofore been lacking ina 
very essential feature detracting from the earning capacity 
of a central station from which it is operated. We have 
until now seen іп practical op2ration no motor operated 
from simple single phase alternating current which could 
be termed acommercial success. 

The use ot three wires, which is necessary with the 
multiphase system, not to mention the added parts of the 
generator, complicates the system, which must be bal- 
anced up in much the same inanner as the Edison or Hop- 
klnson turee-wiie system without gaining the advautage 
in the reduction of copper. 

The converters required to operate motors from a multi- 
phase system must have а capacity enormously in excess 
of what is actually required in watts to perform the work 
for which the motor is calculated, and when it is desired to 
operate incandescent lights from the same circuit а spe- 
cial transformer of complicated form is required, and to 
operate to best advantage this transformer must have 
both branches equally loaded. 

1t 18 doubtful if such a system can be successfully intro- 
duced Into this country, where the simple single phase al- 
ternating system has taken root and branched so rapidly 
and extensively. Consider what such a change would in- 
volve. The present generator must be abandoned, the 
present system of wi ing must be entirely remodeled, and 
a third wire added. The present converter must also fol- 
low the generator to the scrap heap, and the sy stem of 
inside wiring must be altered to suit the changed condi- 
tions. 

We might put up with the change in generators alone, 
for the sake of adding to our income the revenue to be de- 
rived from motors, aud complacently consider the much 
evener curve in the am) ere output of our central station 
plant, which would then be earning almost as much dur- 
jog the hours of day lia ht as during the hours of darkness: 
but shall we do the rest —shall we abandon our pre-ent 
system entirely, and go down into our pockets for the price 
of an entirely new equipment? No! We trust we shall 
never be compelled to,for already in our dreams we see 


the ideal central station, which we have every reason to 
believe will be realized in the near future. 

Let us briefly sketch this ideal. A centralstation operating 
night and day with practically the same output in ampere 
hours from 6 a. M. (06р. M. as from 6 P M. to 6 A. M., equipped 
with high pressure boilers, furnishing steam to triple ex- 
pansion upright engines coupled direct to alternating cur- 
rent generators, without collector rings, commutatoi8, or 
brushes, or amy moving wire, furnishing a simple two- 
phase current at a primary pressure perhaps not materi- 
ally different from the present standards, except for special 
long distance transmission, when by changing armature 
connections the same generator may produce much higher 
pressure, or the E. M. F. increased by step-up transformers, 
the current from these generators transmitted over the 
same system of distribution as used at present, except 
where conditions might warrant underground wiring, at 
the house transformed by one single phase converter, 
improved as to regulation and leakage loss to a safe press- 
ure for commercial and domestic use. furnishing arc livhts, 
incandescent lights, and power not only for stationary 
purposes but for locomotive purposes in propelling street 
cars, suburban railways, and even by sections the trunk 
lines of the country; and not to forget electro deposition 
by motor generators furnishing direct currents for plating 
аз well as for charging storage batterles. i ° 

Mr. Olof Dahl, of the Dahl Electric Company, has pro- 
duced such a motor, and anumber ofthem are already in 
daily use. These motors can be made іп any size, from 
опе H. P. upwards, are synchronous, hence nust run at a 
uniform speed, provided the generator runs steadily, and 
are self-exciting, startipg with & torque about equal to 
their normal capacity. They have a commercial efficiency 
equal tothe best direct current motors, the one H. P. size 
having an efficiency of 75 per cent. and increasing with the 


size of mo'or up to over 90 percent. There is no undue 
heating in any of the parts, and neither armature nor field 
coils rise in temperature more than 30 degrees above the 
surrounding atmosphere under normal load, and there 18 
no heating of the fleld cores. Should the armature be 
Stalled, and this does not occur till the motcr has 50 per 
cent. overload, the armature is not Injured and no serious 
heating of the colls takes place, the current being choked 
by the self-inductilon. 


This motor 13 designed to operate on the alternating 
system in use at the present time, without any reduction 
in the number of alternations which 18 called for in the 
use of the multiphase, involving as it would more expen- 
sive transformers greater in weight proportional to the 
reduction of alternation. 


We сап start at once to increase the earnings of our 
alternating central stations without the slightest change 
іп our system of dist: ibution from the lines already erected; 
and from the same tranefcrmers used for lighting at night 
motors can be operated in the day time, and both motors 
and lights at night, if the capacity of the transformer is 
sufficient. 


The Shawmut Fuse Wire. 


The proper use of fuse wire In electrical systems 1s suc. 
cinctly treated of ina neat little pamphlet sent forth by 
the Shawmut Fuse Wire Company, 161 Highstreet, Bcston, 
Mass. The diagrams inserted make the meaning cf the 
text clear, and among the facts demonstrated the: еру are 
the fusi g poluts ia amperes for length of fuse, diameter 
of wires, and time requi:ed for fusing. It is clearly shown 
that for lengths above three inches the fus'!ng polut is con- 
stant, while 1n very short lengths that polut rises rapidly 
owing to the conduetion of the heat froin the fuse by the 
terminals or biudiny screws. 


The Shawmut Company claim for their fuse wire absolute 
ubifurmity, and give in their certificate of test the proper 
length for each size wire. and the fusing point and carry ing 
capacity fr this length. If a shorter fuse must be used, 
the curves show the аси п of the different sizes, and 
one may be chosen of such diameter as wil] fuse at the 
point required. 
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INCORPORATIONS. 


Articles of incorporation have been filed in Passaic 
County, N. J., by the Speer Electric Transit Company of 
. Passaic, with a capital of $100.000. The system which the 
company proposes to test is the invention of Alfred Speer, 
who claims that by it a speed of from twoto three miles 
а minute can be attained. The tracks are to be elevated 
and the cara suspended. 


The Eastern Lightirg aud Heating Company, Bangor, 
Me. Capital stock, $50,000. President, D. M. Yeomans, of 
Portland; treasurer, Henry McLaughlin, of Bangor. Or- 
ganized for the purpose of acquit ing and dealing in letters 
patent connected with lighting or heating by the use of oll, 
gas, electi icity, steam, or any combination thereof. 


The Marshall Electric Light and Power Company, Mar- 
shall, Mo. Capital stock, $80,000. Incorporators: Thomas 
E. Wardell, Harry M. Ruby and Wm. E. McCully. 


The Onondaga Telephone Company. Capital, $200,000. 
To construct lines of telephone іп Onondaga County, N.Y., 
with the central office in Syracuse. 

A stock company has been formed at Georgetown, Col., 


which embraces the electric light and power company and 
the gas company, with a capital of $85,000. It is the pur- 


pose of this company to keep both systems in vogue and 


also to run a line to Silver Plume for the purpose of light- 
ing up that town. 


The Hancock County Electric Light and Power Company, 
Peoria, Ill. Capital stock, $15,000. Incorporators: E. B. 
Hiliman, L. T. Bradley and H. T. Hay, who are also incor- 
porators of the Farmington Electric Light and Power Com- 
pany. Capital stock, $12,000. 


A joint stock company, with an authorized capital of $25,- 
000, for the building of a 100-barrel flouring mill and furnish- 
ing electricity for power and lighting purposes, has been 
incorpor ated in Butte, Boyd County, Neb., with the follow- 
ing officers: President, G. T. Bastedo; vice-president, M. 
H. Green ; secretary, M. Arendt; tieasurer, D. W. Forbes; 
directors, Ө. T. Bastedo, M. Н. Green, J. E. Forbes, 8. C. 
Sample, C. T. Smith, W. T. Wills and George Saunders. 


Automatic Electric Light Extinguishing Company, Bal- 
timore. Capital stock, 510 000. Incorporators: G. Milton 
Hughes, George T. Reed, Thomas M. Dobbins, Bowie H. 
Bittle and Robert A. Dobbin. 


Vicksburg Electric Transit and Lighting Company, 
Vicksburg, Miss. Capital stock, $200,000. President, John 
J. Mulligan; secretary and treasurer, Chester R. McFar- 
land; directors : Chester R. McFarland, John J. Mulligan 
апа L. V'. Magruder, of Vicksburg; Henry Smith, of Kan- 
sas City, Mo., and H. D. Butts, of Valley Falis, Kansas. 


The Citizens’ Electric Railway Company, Pottsville, Pa. 
Capital stock, $200,000. Directors: L. R. Keefer, Сі essona ; 
R. H. Koch, J. H. Zeibey, P. K. Filbert, C. K. Acker, R. A. 
Zerberg, Pottsville. The read will be operated by elec- 
tricity and will be ten miles long. It will run through the 
streets of the borough of Pottsville, thence to Minersville, 
through Jonestown, Primrose and adjolning villages. 


Electrical Conduit Traction Equipment Company, New- 
ark, N. J. Capital stock, $200,000. Incorporators: John D. 
Griffen and Joseph C. Peaise, of New York; William C. 
Burling and A.H. Кеагпу, сї Brookl) n, and Eugene F. Ful- 
ler, of Kast Orange. The certificate sets forth that the 
company will make and deal in all kinds of electrical ap- 


pliances, especially those adapted to the use of traction 


companies. 


Alton Electric Street Railroad Company, Alton, ПІ. Capi- 
tal stock, $250,000. Incorporators: Manning Mayfield, 
Henry G. McPike, John S. McGinniss, J. G. White, A. M. 
Farnum, E. Н. Harrison, G. Н. Walbridge and I. Н. Porter. 
The objects of the company аге to bulld, construct and 
operate street railroads through Alton, Upper Alton, 
North Alton, Godfrey Township and suburbs, апа to con- 
struct and operate electric light plants and furnish power 
to corporatiuns or persons. 


The Pacific Sanders Electric Light and Manufacturing 
Company, dan Francisco, Cal. Capital stock, $500,000. 
Directors: Frank C. Stover, Robert A. Rose, George C. 
Holbrook, Andrew White, John F. Sanders, Walter C. 
Lewis, W. C. Stadfeld. 


The Mutual Electric Light and Power Company, Chi- 
cago. Capital stock, $75,000.  Incorporators: Charles D. 
Wright, William A. Conover and Alfred R. Hechman. 


Col. W. N. Woodruff, Judge W. F. Henney and Dr. Geo. 
S. Miller are organizing a joint stock corporation to be 
located in Hartford and known as the Green Electric 
Lamp Company. The inventor of the incandescent lamp 
to be made by the company, Henry Green, of Hartford, says 
that it does not interfere with any patents already exist- 
ing. The company expects to organize with a capital of 
$100,000. 


A charter has been granted at Harrisburg, Ра.. to the 
Royerstord and Sprirg City Street Railway Company of 
Montgomery County, to run from Royersford to Spring 
City, Ра. Capital, $12,000. Directors: G. Mortimer Lewis, 
WilkesLarre; Heury M. Brownback, Norristown; C. J. 
Lewis, Philadelphia; Henry G. Kulp, Pottstown; E. L. 
Hallman, Royersford, and William Albright, Spring City. 


The Unton Electric Light and Power Company of Water- 
ford, N.Y., (a consolidation of the Union Electric Light and 
Power Company and the Waterford Electric Light and 
Power Company). Capital stock, $150,C00. Directors: 
William M. Lea, of Lansingburgh ; Charles McKallor, of 
Waterford; Horace C. Train, of Green Island; William E. 
Acker, Sumner T. Dunham and E. 8. Kaufman, of New 
York City. 


The Essex Illuminating Company, Newark, №. J. Capi- 
tal stock, $75.000. Incorporators: William H. Powers, 
Charles W. Anderson, E. M. Harrison, F. J. Drescher, Paul 
Wilcox, W. W. Egbert. all of Montclair. The company was 
formed to manufacture and sell electricity. 


The Philadelphia and Allentown Electric Trunk Railway 
Company. Capital stock, $1,000,000. President, W. R. 
Grace, of New York City; directors: Thomas J. Swift, of 
Poughkeepsie: W. L. Turner, of New York; John F. 
Gwinner, N. A. Fulmer and W. F. Pascoe, of Easton, and 
W. Е. Dannyhower, of Norristown, Pa. The line will ex- 
tend from Allentown to Philadelphia and touch all the 
principal points between the two cities, Including South 
Bethlehem, Coopersburg and other places. 


The Glens Falls Electric Engraving Company. Capital 
stock, $8,000. Dr. A. Н. Phelps, of Glens Falls, N. Y., is the 
principal stockholder, and the company has been formed 
to enter upon the business of engraving on glass by means 
of an electrical machine invented by Dr. Phelps. 


The Middletown Street Railway and Power Company, 
Middletown, N. Y Directors: W. D. Stratton, C. Macar- 
dell, F. D. Youngblood, Leander Brink, M. D. Stivers, A. V. 
Boak, Е. A. Brown and T. A. Weller. The purpose із to 
construct and operate an electric street railway in Middle- 
town. 

The Scranton and Carbondale Traction Company, for the 
purpose of conducting its business in the cities of Scranton 
and Carbondale and the intervening and adjacent towns 
and boroughs and in towns and boroughs adjacent there- 
to in Lackawanna and Luzerne counties. The general 
office of the company is to be located at Scranton. Capital 
stock, $10,000. Directors : Alford U. Chandler, Philadelphia; 
William Walker, Mayfield; John W. Towler, Samuel D. 
Pettit, Henry H. Sivelly, Scranton. 


The Schuylkill Highlands Railway Company, to run 


through the streets of the boroughs of Conshohocken and 


West Conshohocken. Capital stock, $100,000. Directors: 
Frederick Phillips, Villa Nova; Samuel T. Kerr, William 
M. Kerr, Philadelphia: Clinton Gage, Boston: Н. C. Landis, 
Camden, N. J. 


The Ashland Electric Power and Storage Company, Ash- 
land, Wis. Capital stock, $100,000. The company intends 
to establish works at Ashland and manufacture electric 
accumulators or storage batteries under the patent 
secured by Leslie B. Rowley, of Ashland. 


The Elwell-Parker Electric Construction Company, at 
Chicago. Capital stock, $500,000. Incorporators: Fred- 
erick C. Phillips, Robert L. Tatham and Charles S. Webster. 
The company's purpose 1з to manufacture electrical, steam, 
hydraulic &nd pneumatic machinery. 


The Panther Valley Electric Light, Heat and Power 
Company, Lansford, Ра. Capital Stock, $10,000. Directors: 
W. W. Thomas, G. W. Davis, J. E. Dauer, Thomas M. 
Whilden, J. A. Quinn, J. W. Maloy, W. Drumheller, Lans- 
ford. 


The Standard Electric Company of Denver, Col., has 
amended its corporation so that the name of the company 
is changed to the Electrical Specialty Company and the 
capital stock is changed to $75,000. P. G. Dodd, Ernest 
Maltmann, H. A. Triggs, R. P. McDonald and F. T. Coch- 
rane are the new directors selected. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED FEBRUARY 28—MAROH 7, 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


492,627. Apparatus for Electrically Propelled Cars. Charles 
J. Kintner, New York, N. Y. Filen July 30. 1892. 

492,659. Electric Kailway. Michelangelo Cattori, Rome, 
Italy. Filed July 23. 1892. 

499,787. Conduit Electric Railway. James Н. Bates, 
Hoboken, N. J. Filed Aug. 2, 1892. 

492,881. Leading-Plece for « verhead Electric Railways. 
Henry b. Winton, Wellesley, Mass., as-ignor to the 
Herrey Manufactu) ing Compary,of Portlaud, Me., and 
of Boston, Mass. Filed June 20, 1592. 

409,889. Street Car. John O. Adsit, Hornelisville, N. Y., 
and Charles H. Wickham, Tioga, Pa. Filed May 14, 


1892. 

498,089. Truck for Electric Locomotives. John C. Henry, 
New York, N. Y. Filed Dec. 18, 1891. 

493,125. Electric Railroad Dai ger Signal and Bell. Раш 
Seller, San Francisco, Cal. Filed July 18, 1892. 

498,212. Trolley-Wiie Support. Frank E. Head, Toledo, 
Ohio, assiuvnor of one-half to Elmer E. Kuney, same 
piace. Filed June 13, 1892. 


DYNAMOS AND MOTORS. 


492,456. Switch for Operating Shunt- Wound Electric 
Motors. Frederick H. Berry, Milwaukee, Wis. Filed 
March 8. 1892. : 

492498. Autoinatic Speed Indicator and Recorder. Wendell 
с. Fletcher, St. Louis, Mo. Filed April 29. 1892. 

492,681. Armatuiefor byuamo-Electric Machines. George 
Hoare, Newark, N. J. Filed March ?4,1892. 

492,524. Electric Motor. Franklin H. Beers, Newark, N. J. 
Filed April 2, 1893. "un 


499,588. Dynamo-Electric Machine and Motor. Rudolph 
M. Huuter, Philadelphia, Pa., assigaor to the Thumson- 
Houston Compauy of Connecticut. Filed cct. 0, 1999. 

498,104. Dynamo-Klectiic Machine. Wiliam M. Мо еу, 
London, &ngiand. Filed Api il 28, 1891. 


ELECTRIC LIGHTS AND APPLIANCES. 


492,688. Electilc Lighting System. Robert W. Rollins, 
Hartford, Conn. Filed Aug. 16, 1892. 

492,650. Klectric-Arc Lamp. Wiliam P. Wieman, Alle- 
Khany. Pa. Filed April 18, 1892. 

492,808. Adjustabie Lamp H er. Nicholas Jenkins, 
Waterbury, Conn. Filed Ap. il 19, 1890. 

492.809. Incandescent Lamp. John von der Kammer, Chi- 
cago, Ill. kiled Jan. 23, 1898. 

499,815. hlectric-Arc Lamp. Carl K. MacFadden, Chicago, 
HL Filed Aug. 12, 1892. 

492,847. Balanced Electric-Drop-Light Hanger. Truman 

E. Steveus, Blair, assignor of one-half to W. J. C. Put- 
nam Cramer, Omaha, хер. Filed June 21, 1892. 

492,918. Electric Lamp Lighter. Josephus C. Chambers, 
Detroit, Mich. Filed Nov. 21, 1892. 

498,100. Incandescent-Lamp Socket. James F. McLaugh- 
lin, Philadelphia, Pa. Filed sept. 18, 1893. 


TELEPHONE AND TELEGEAPH APPARATUS. 


492,467. Long-Distance Electric Telephony. Charles M. 
Haynes, Omaha, Neb. Filed Jan. 12, 1892. 

492,171. System of Combined 5 and Telegraph. 
Frank A. Picker nell, Newark, N. J. K'lied Ар: 29, 1892. 

492,488. Busy Sigual for Telephone Circuis. Edward J. 
Hall, Moriis aud Frank A. Pickernell, Newark. N. J. 
Filed Oct. 18, 1892. 

492,484. Telephone Central-Station Circuit. James L. 
McQuarrie, Boston, Mass. Filed Sept. 8, 189%. 

492,789. 5 Telegraph. Thomas A. Kdison. Menlo 
Park, N. J., assiguor 10 the Westen Union Telegraph 
Сот) апу, New York, N. Y. Filed зер. 5, 1877. 

492,888. Telephone Tranrmitter. Charles T. Bloomer, 
New York, N. Y. Filed Dec. 14, 1892. 


BATTERIES. 


499,499. Battery Jar. James F. McLaughlin, Philadelphia, 
Pa. Filed June 2, 1890. 

498,007. Secondary-Battery Electrode. Isaac H. Bar- 
tholomew, Northford, Conn. Filed May 31, 1892. 

498,221. Apparatus fur Trausierrivg secondary Batteries. 
Mathias Pfatischer, Philadelphia, Pa., assixnor to the 
T Company, same place. Filed July 2%, 


MISCELLANBOUS. 


492,894. Insulator Bracket. William N. Eichnerg, Chi- 
cago, Ш. Filed Nov. 38, 1892. 

492,808. Closed klectric Conduit for Railways. Adolph 
Heiser, Chica, o, Ш. Filed May 81, 1892. 

492,402. Electric 1rain-Controliing Apparatus. Frank Б. 
Kinsman, Plaiufield, N. J. Filed Feb. 24, 1502. 

492,408. Means fur Operating Thiottle-Valves of Steam- 
Engines. Frank E. Kinsman, Plainfield, N. J. Filed 
Feb. 24, 1892. 

492,457. Klectric Railway Block System. Francis O. Black- 
well, Bostou, Mass. Filed Feb. 15, 1882. 

492,478. hlectric Burger Alarm. Charles Е. A. Sturts, San 
Francisco, Cal. Filed sept. 90, 1891. 

492,480. Transformers and Mea.s for Developing Ro 
Magnetic Fields. Charles R. Bradley, Avon, N. Y. 
Filed March 17, 1892. 

492,482. siznaling Apparatus and Circuit, Edward J. 
Hall, Morrisand Fiank A. Pickernell, Newark, N. J. 
Fiied Oct. 18, 1892. 

492,492. Electric Car Brake. Wendell C. Fletcher, St. Louis, 


Mo. Filed April 15, 1892. 
492,497. Electric кашк Apparatus. William H. Ken- 
yon, New York. Filed Juue 8, 1892. 
492,519. Lightning-Rod Ball. Edward К. Hum, Pittsburg, 
Ра. Fed sept. 24, 1592. 
492,519. Electrical Annunciator. John Randolph Hard, 
New York. Filed Oct. 8, 1899. 
492,544. Lixhtning Arrester. Charles F. Scott, Pittsburg, 
Pa. Filed July 29, 1892. 
492,545. Electric signaling Apparatus. Wesley Trafford, 
New York. Filed Oct. 17, 1891. 
492,547. Thermostatic Fuse Device. Alexander Wurta, 
Pittsburg, Pa. Filed Jan. 14, 1892. 
492.548. Lightning Arrester. Alexander Wurts, Pittsburg, 
Pa. Filed March 12, 1892. 
. Lightning Arrester. Alexander Wurts, Pittsburg, 
Pa. ed Aug. 29. 1892. 
. Keyed Musical Instrument Actuated by Electric- 
ity. Paris E. Singer, Loudon, Eng. Filed June 17, 1893. 
Detecting Apparatus for Coin-Actuatiug Boxes. 
A. Tauberschmidt, Washington, D. C. Filed 
Dec. 6. 1892. 
492,645 Electric railway Signal Howard St. C. Wait, 
New York. М. Y. Filed Aug. 11, 1882. 
492,646. Electric Alarm for Money Drawers. William J. 
Walker, St. Louis, Mo. Filed Oct. 29, 1892. 
492.649. Lightning Arrester. 1 homas Wheatley, Wilkes- 


barre. Pa. Filed Nov. 14, 1892. 
492.6 9. Relay. Jacob W. Lattig, Easton, Pa. Filed Nov. 


98. 1899. 

492,694. Electric Alarm for Hotels. John McMurrow, Jr., 
Philadelphia, Pa. Filed July 21. 1892. 

492,718. W eicing Metals Elect: ically. Charles L. Coffin, 
Detroit, Mich. Filed Oct. 29, 1893. 

492,757. Kheostat Plate. Charles E. Carpenter, Bridge- 
port, Conn. Filed Oct. 27, 1892. 

499,770. Railroad Crossing. Wendell C. Fletcher, St. Louis, 
Mo. Filed May 27, 1893. 

492,778. Electro-Magnetic Brake. Andrus D. Ayres, Kala- 
mazoo, Mich. kiled Dec. 21, 1891. 

492,786. Automatic Electric Switch. Andrew M. Coyle, 
Baltimore, Md.. ass!guor to !he Standard Screw Ele- 
хаса Manufacturing Company, same place. Filed Feb. 

492,807. Automatic Circuit Breaker. Delos Irish and John 
G. Williams, Salt Lake City, Utah; said Williams as- 
ime to said Irish. Filed Sept. 14, 189. 

492,487. Apparatus for Automatically Stopping Rallway 
Trains. Edward W. Robinson, Boston, assiguor of one- 
half to E. B. Welch, Cambridge, Mass. ed July 18, 


1891. 
492,850. Combined Indicating Electric Switch and Current 
Reverser. Almon B. Stiowger and Walter S. Strow- 
er, Chicago, 111., assignors to the Strowger Automatic 
elephone Exchange, same place. Filed Feb. 12. 1882. 
492,866. Automatic klectric Sprinkler and Alarm. Charles 
S. Hurd, Cleveland, Ohio. Filed April 18, 1892. Re- 
newed Feb. 8, 1893. 
492,971. Electric Programme Clock. Andrew J. Reams, 
Wichita, Kan. led Aug. 8, 1891. 
498,000. Electric Steering Gear. Lewis S. Van Duzer. U. 
S. Navy, assignor of one-half to Newton E. Mason, 
U. S. Navy. Filed Nov. 96. 1892. 
493,067. Hotel Time-Annunciator. Franklin 8. Carter, 
Burlington, N. J. Filed Aug. 15, 1893. 
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A Compact Plant. 


The Electrical Equipment of the Havemeyer 
| Building. f - 


The electrio lighting plant at the Havemeyer 
Building in this city, which has recently gone into 


operation, deserves more than ordinary attention, 


as it contains the most recent developments in 
incandescent electric lighting for isolated plants. 


The plantis one of 8,000lights. There are four | 


MoIntosh & Seymour engines and four Eicke- 
meyer dynamos. Three of the engines are of 65 
H. P., and directly coupled upon the shaft of each 
of these engines is & dynamo of 40 x. w. The 
fourth engine is 20 н. P., and an entirely new 
and very interesting rope drive connects the 
engine to a dynamo of 12 x. w. This small en- 
gine and dynamo are for use during periods 
of light load. 

The switchboard (shown in our Frontispiece) is 
of highly polished black marbleized slate, and 
has mounted upon it all the instruments and 
switches for the control of the dynamos and of 


ometer for use when throwing the machines in 
multiple. 

Mounted upon the face of the board under 
the respective ammeters of the several] machines 
are four Carpenter Enamel Rheostats, and their 
neat appearance and the exceedingly small space 
occupied by them are most gratifying, especially 
to one that has formerly been obliged to dis- 
figure an otherwise fine appearing board by 


‘mounting a large box rheostat on its face, or by 


cutting a large hole in it in order to bring: the 
face of a rheostat anywhere near the surface 
of the board. 

There are fourteen Ajax switches upon the 
switchboard, one for throwing the entire build- 
ing onto the mains of the Edison Three-Wire 
Central Station service, one for each dynamo, 
eight for the office lights of the various floors, 
and one for the hall lights. 

All cables are brought down at the back of 
the board, and are sweated into copper lugs for 
connection through the slate board to the 
switches and instruments. 


Dynamo Room, HAvEMETER BUILDING. New YORE. 


the several feeders leading therefrom to the 
stores, offices and halls of the building. 


The slate is supported at the back by a skele- 
ton frame, and the whole is surrounded by a 
highly finished cherry frame, which forms an at- 
tractive setting for the polished black board, 
studded with its array of bright instruments and 
switches. 

Mounted upon the board are five am meters and 
two voltmeters, made especially for the contract- 
ors by the Weston Electrical Instrument Com- 
pany and of their Central Station Illuminated 
Dialtype. One ammeter is in circuit with each 
of the four dynamos, while the fifth shows the 
output of the entire plant. 

One of the voltmeters is connected to the bus 
bars of the system, the second voltmeter being 
provided with a multiple switch for reading the 
E. M. F. at the various centres of distribution in 
the building, and the voltage at the brurhes of 
the different machines, or can be used asa ground 
detector. When used in the latter capacity it 
shows not only whether the system may be 
grounded, but if there is a ground it likewise 
measures the resistance of the same. 

The board is further equipped with а galvan- 


All cables and connections are well protected 
by rubber insulation and insulating tubes at the 
back of the board, so that it would be imporsi- 
ble to cause a short circuit at this point by 
carelessness in the handling of tools or con- 
necting of additional wires at any future time. 


The wiring of the building is done with metal 
covered interior conduit throughout, the wire 
used being that of the Habirshaw Company. 
Edison cut-outs and incandescent lamps are 
used. 

The entire plant was installed by H. Ward 
Leonard & Company under the supervision of 
Mr. Frank A. Pattison, the consulting electrical 
engineer of the architect, Geo. B. Post. 

Promptly upon completion the entire plant was 
subjected to an exhaustive test by Mr. Pattison, 
lasting two duys. The dynamos were subjected 
to & full load test of ten hours, and operated very 
perfectly in every way. The rise in temperature 
was 100 degrees Fahr. atthe end of the ten hours 
run. 

Indicator diagrams from the various engines 
showed а very perfect steam distribution and 
very closegoverning. The insulation of the sys- 
tem of conductors was extremely high, being 


160,000 ohms with everything in circuit. The 
plant was immediately passed by the fire un- 
derwriters and accepted by the owners. 

This plant is the first of its type in this country; 
that is, one in which bipolar dynamos are oper- 
ated by being directly connected to standard en- 
gines running at 375 revolutions per minute, and 
the satisfactory results obtained reflect credit 
upon the contractors, to whom the selection of 
the apparatus to be used was left. 

The extremely small space occupied by the 
plant, and the entire freedom from all noise and 
vibration, leave no room fur doubt that plants of 
this nature will soon become almost universal for 
buildings of this description. 

It is a matter of interest to note that the floor 
space occupied by the entire plant. including the 
space between the dynamos and surrounding 
them, is only five square feet per kilowatt. 


The Incandescent Lamp from a Commercial 
Standpoint. 


BY EDWARD WESTON.” 


In the absence of the information asked for it is impossi- 
ble to judge of the statements except as they appear in the 
paper. Ав І have had some expe! jeuce in the manufacture 
of incandescent lamps, 1 would like to вау a few words on 
the subject; and, Mr President and manage! s of the A&so- 
ciation, if I get tedious or the time of the Ass^ciati nis 
being taken up without interest to the members, 1 shall 
not feel at all hurt tf you wiil kindly notify me. 

The modern incandeseent lamp consists essentially of 
three elements—the carbon cc nduc. ог, the glass envelope. 
and the leading-in wires. These are the essential elements 
of the lamp as.the art exists to-day. The older incandes- 
cent lamps contained there same elements arranged in 
substan! lally the same mauner; for you will find in nearly 
every case the carbon conductor or its equivalent, the 
glass envelope surrounding it and protecting it from the 
influence of the atmosphere to a ceriain extent, and 
thirdly, the leading-in wires or their equivalents, adapied 
to carry the current to the с nductor, to be raised to a high 
degree of incandescence by the current. 

The creaturs uf the art of electric lighting—andI speak 
in this way because I do not think it fair to disregard the 
work of everybody who has preceded us—I say that the 
creators of the art of electric lighting understood the sub- 
ject a great deal better than a great many people had 
given them credit for. 

The fact that the incandescent lamp played so small a 
partiu practical work until a comparatively recent period, 
does not wa. ant us in neglecting to give due credit to the 
early workers. 'Lhisis true of all arts, but it is particu- 
larly true of the art of electric lighting. since, as a matter 
of fact, the methods and means now einployed iu making 
lamps and producing light by them are very similar to 
those employed by the early workers, and the essential 
elements of the present lamps are substantially ideatical 
with these of the early workers. Furthermore, the pri.ci- 
ples upon which the operation of the modern lamp depends, 
are piecisely the same as those involved in the early 
lamps, novwithstandiug recent decisions. Indeed, the fact 
that по lucandescent lamp was commercially used until а 
recent date is not due to the causes generally ascribed, 
but to other causes, almost if not whouliy overlooked 
by wilters ou the subject. The writers on the subject 80 
far may, іп my opinion, be divided into two geneal 
classes. 

1st. Writers who have attained distinctionin some other 
branch cf scientific мо Кк, тапу of whom are apt to ex- 
press thelr opIbiuns rather hastily aud without due con- 
sideration of the principles involved, on the possibility or 
impossibility of the application of some single scieutific 
fact, or a number of such facts, to a ust ful art. Such writ- 
ers always abound, and generally express their opinions 
fully in a very authoritailve way whenever a new indus- 
try be4i.sto attract attention. 

2d. М.е. з whi Se opi. ions are based on sentiment, or 
who are bias.:d or interested and are theiefo.e f. equently 
unable to lo k at things fairly or reason logically. 

"һе former class of write в are generally honest, and 
firmly believe that they have good grounds for the opi: fons 
they form and express. Of the other clas3, those who are 
influeuced by sentiment only deserve our consideration, 
but those writers who either wihully close their eyes to 
the facts in the history of the art, or have no kuowledge of 
the history, or wilfully endeavor to pervert the facis and 
seek to manufacture history, deserve the fate which will 
surely befall them. 

Among the first class ої writers, you may remember that 
a number of disiinguished scientific men expressed very 
str. ng opinions on the ab-olute impossibility of economi- 
cally sub-dividiug the electric light, either arc or incan- 
descent. What they said at that time was accepted by 
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many as Gospel truth. Two notable instances of the kind 
which will s»rve to show how unwise it is to prophesy un- 
less you caref'illy study the subject and take into consid- 
eration all the facts, ought to serve to make scientific men 
more careful. The two instances I refer to are those of 
the French electrical engineer, Mr. Hippolyte Fontaine, 
and the well-known English electrician, Mr. H. Preece. 
The former is well known from his early work in connec- 
tion with the introduction of the Gramme machine and its 
use in electric lizhting. Mr. Preece has for many years 
been chief electrician of the English telegraph service. 

Mr. Fontaine was a strong advocate of the arc light, and 
of that system which necessitates the use of а separate 
generator for each lamo, and was engaged 1n the effort to 
generally introduce such a system. Hehad little faith in 
the success of any other system of arc lighting, and prac- 
tically none tn the possibility of success with the incandes- 
cent system. 

Mr. Fontaine made a series of experiments on incandes- 
cent la nps grouped in series, and also grouped in parallel. 
The current to operate the lamps was derived from voltaic 
batteries variously grouped. Іп these experiments a 
rough effort appears to have been made to ascertain the 
strength of the current used with a single lamp, or a num- 
ber of lamps іп circuit, and the value of the ſiluminating 
power of the lamps was, apparently, roughly determined 
under the djfferent conditions of grouping of batteries and 
lamps. But the experiments were wholly misleading, for 
several reasons. Іп the first place, there was no absolute 
determination of the strength of the current, no determl- 
nation of the difference of potential at the terminals of the 
lamps, and consequently no determination of the energy 
required to pring а single lamp or а group of lamps toa 
certain candle power. 

The experiments were therefore of the crudest charac- 
ter, and wholly insufficient to enable any one to draw any 
conclusions regarding the economy of the incandescent 
light, or the possibility or impossibility of economically 
sub-dividing it. 

It may be truly said that the whole of the experiments 
were misleadiug, and were evidently conducted without 
even anelementary knowledge of the simple principles in- 
volved in the sub-division of the electric light, whether 
arc or incandescent. 

Mr. Preece attacked the matter from a similar point, and 
fell into errors fully as great, if not greater, than those 
made by Fontaine. He wrote ап elab rate mathematical 
paper on the subject, which was published ір one of the 
oldest and best scientific journals in the world, and it was 
republished in many of the be:t scientific and engineering 
journals of the world. and the substance of the paper was 
embodied in nearly all the books published on the subject 
of electric lighting. and was endorsed by the authors of 
such books as an extremely valuable paper. The paper 
had the approval of many scientific men; it had the stamp 
of authority, and passed current as sterling gold, so to 
speak. In it he from dynamical considerations mathe- 
matically demonstrated the impossibility of economically 
sub-dividing the electric light. either arc or incandescent. 
Notwithstanding this (with all due respect to Mr. Preece), 
the paper did not embody.the truth; on the contrary, the 
whole mathematical reasoning was founded on error and 
а misconception of the elementary principles involved in 
the production of the electric light. 

I belteve it will serve a useful purpose, and be of some 
interest, to examine these experiments and conclusions 
rather closely, and to show where the mistakes of these 
and other writeis of about the same period arose. 

Do you conceive it possib'e that a man will be so fo^lish 
as to suppose that if he put a kettle containing two gallons 
of cold water on the fire it would take no more heat to 
raise that two gallons of cold water to & temperature of 
219 дер! ees than it would take to raise one gallon to the 
same tempera'ure? Dots it not appear reasonable to sup- 
pose that almost any school boy who had passed through 
the curiiculum of one of our high schools would be able to 
answer that question cor! ectly, and аг once without res rt 
to any mathema!ica] tormula. Is it not perfectly clear to 
the mind of any oneinthisroom that 1t would require at 
least twice the heat or work to be done on two gallons of 
water to raise it to a given temperature as would be re- 
quired to bring one gallon of water to the same tempera- 
ture? Substitute for water any other fc rm cf matter, and 
is not the answer necessarily the same? Furthermore, 
substitute for heat any other form of energy, and js not 
the answer necessarily the same? Ofcoulse itis. Simple 
as these facts may appear, they e mbody the fundamental 
ргіпсі Лез of the electric light and its sub-divisions, 
whether it be arc or incandescent. 

Substitute for the water and thekettle a mass of carbon 
equal t» 1-10 of an ounce, and 80 proportioned and disp^sed 
as to permit it being brought to a sufficiently high tem- 
perature to beccme highly luminous or incande:cent, by 
heat from any source ofenergy. Measure the energy ex- 
pended іп maintaining its luminosity or degree of iucan- 
descence constant. Now split this 1-10 of an ounce of саг» 
bon into ten equal parts, lengthwise or crosswise, and ar- 
range them so that tke ten equal parts can be made to con- 
stitute ten separate luminous centres. It is manifest that 
we shal] now have ten parts of carbon each equal to a 
1-100 of an ounce. Now let them each be subjected to 
heat from any source of energy sufficient to raise the tem» 


perature of each of the ten small masses to the same point 
as that to which the large mass was raised and which they 
originally composed. Dces it not follow as в matter of 
necessity that each mass of 1-100 of an ounce will require 
substantially 1-10 of the energy applied to the large mass 
to bring it to the same temperature. and that each of the 
ten small luminous centres will give a light substantially 
equal to 1-10 of the light of the large mass, and that conse- 
quently thelight from the whole of the ten small masses 
will be substantially equal to the light of the large mass 
which they orizinally constituted. 

If these principles are во sim ple, how 18 lt that there has 
been so much mystery and misconception in regard to this 
subject? How is it possible that men like Mr. Preece 
should have used such language as appears at the end of 
the elaborate ma'hematical paper referred to, language 
which unquestionably denies the posstbility of the eco- 
nomical sub-division of the electric light ? 

The explanation of the error is, that Mr. Preece assumed 
that when lamps were introduced in series іп the circuit 
there was an increase in the total resistance of the circuit 
which diminished the current flowing. and he failed to per- 
ceive that to overcome the increased resistance in the 
series lamps and bring each of the lamps in series to the 
same degree of luminosity as wasthe case when only cne 
was in circuit it was only necessary to increase the elec- 
tromotive force to such an extent as to force through the 
circuit of two or more lamps іп series the sat, e amount of 
current as was needed to bring а single lamp to its normal 
degree of brilliancy, or normal candle power, if you prefer 
it. Surely, if a certain amount of energy was needed to ob- 
tain а light of certain candle power, 1t ought not to require 
more than ¿wice that amount of energy to run two lights, 
each of the same candle power as the single light. and so 
on in the fame proportion. Mr. Preece utterly failed to 
graspthe simple fact thatifa certain amount of energy 
was needed to raise а certain lamp toa certain candle 
power, two such lamps require twice that amount of 
energy, and if two or more such lamps we'e put tn series, 
it was necessary, in order to deliver the amount of energy 
required by each lamp to bring it to its normal candle 
power, to increase the electromotive force of the generator 
in simple proportion to the number of lamps in circuit in 
Series. 

In discussing the multiple arc system, he made an 
equally sertous mistake, and made the remarkable state- 
шеп,“ The total amount of heat generated tn the resistances 
will vary inversely as the number of the latter in the сиз 
euit." Now, every one of you knows, and every electrician 
should know, that just the opposite is necessarily true. 
For with a suitable battery ordynamo the amount of hrat 
generated in the lamps. or resistances, ts directly propor- 
tional tothe number of lamps put into circuit. Thus with 
ten lamps in the circuit you necessarily have ten times the 
heat geverated in the circuit that you have with one, and 
so on for ary number, however great or small. provided 
the same difference of potential be maintained at the ter- 
minals of the lamp. 

Long before the date of Mr. Fontaine's experiments and 
Mr. Preece’s mathematical demonstration of the ітровві- 
bility of economically sub-dividing the electric light, it 
was an accomplished fact in this country. 

Careful students and inventors lu this country held views 
entirely different from those of Mr. Fontaine and Mr. 
Preece: views identical with those I have already referred 
to in dealing with the simple principles involved in the 
sub-division ofthe light. Mr. Brush andmyselfhad already. 
quite economically run arc lights in series. In my early 
work I looked at the matter more from the point of the 
simple principles рі eviously referred to, supplemented by 
the further belief than if one lamp could be run on a ma- 
chine and yield commercially useful results, (of which 
there was no doubt, then there ought to be increased 
economy in runniog many lamps from a single machine, 
whether in multiple arc or in series. Because I believed 
trat the electrical losses could not pcssibly be relatively 
greater iu а machine adapt: d to run several lights chan in 
& machiue adap' ed to run one light. 

But to return to tbe incandescent lamp, which was the 
subject of the paper open for discussion. 


I amcertain that it was not the conviction of the im- 
pos-1bility of sub-dividing the electric li zht that restrained 
its development at a much earlier date. For one, I can 
say, in perfect tfüthtulness, that I saw less real. serious 
difficulties in sub-dividing the incandescent liy ht than in 
sub-dividing the arc light. But there was the staggering 
fact of the inefficiency of the incandescent as compared 
with the arc lamp. From the one it was only possible to 
obtain a small fraction of the light per unit of power 
expended that it was possible to obtain from the other; 
and, as you know, that difficulty has never been overe 
come. 

. I hope I have made clear the fundamental principle that 
the energy required to raise a definite mass of matter up to 
a certain teinperature and degree of luminosity,and to con- 
tinuously maintain it at that temperature and degree of 
luminosity, is fixed and determined for that kind of mat- 
ter, and is always the same for a given set of conditions. 
Furthermore, I hope I have also made it clear that 1f such a 
definite mass of matter emits a light, say equal to 100 
candles, and it is desired to divide it into a series of small 
lights of ten candle power each, it is only necessary to 


suitably divide the mass into ten equal parts and to ex- 
pend 1-10 of the ene"gy on each part to get the number of 
lights each of the desired candle power. 

Following the ltne of thought in the minds of those deny- 
ing the possibility of the economical sub-division of the 
electric light, there was another class of writer3 who pro- 
nounced it impossible to distribute the enérgy without 
such an enormous waste or enormous cost for conductors 
аз would render the investment wholly unprofitable. 
This in my opinion was the most just objection urged to 
апу extensive system of distribution. 

They next claimed that there was no system of ammeters 
which would meet the requirements and avoid enormous 
loss by escape before reaching the lamps. This objection 
was just as illusory as the objections to the possibility of 
sub-dividing the light. 

Still another objection was that the light would be so 
costly as to prohibit it competing with gas. And here let 
me say that the people eng aged in the development of the 
business were guilty of the worst form of bad faith, on ac- 
count of the absurd statements made by them concerning 
the cost of the lights, and the still more outrageous states 
ments of the amount of power required to produce them. 

Some quite well known scientific men expressed opinions 
ina very public manner nearly equally preposterous in 
the other direction. and claimed that there was no p^ssi- 
bility of the light ever competing with gas, because it 
would be too expensive. Now 1f we werea ways guided 
solely by the question of expense, we should not make 
much progress in the world. Expense, if not too great, is 
but a small factor in our modern life. 

There are many very expensive things which we could 
readily dispense with. yet we usethem. In general, if one 
thing is better or more convenient than another, people can 
be found 1n sufficient abundance to buy it. and sooner or 
later the general public willingly pay more for something 
better than anything they previously used. 

Passinv over the objections urged against electric light- 
ing and the hasty glance at the principles involved, we will 
now deal with a matter which I have no doubt will inter- 
est you more as business men and station managers, 
namely, what is the best lamp—that is, the most efticient 
and most durable lamp? 

It might as well be understood at once that efficiency 
and durability are. 80 to speak, antagonistic with a given 
kind of carbon; that is to say, with a given kind of carbon 
and equal skill in making the lamps, as the efficiency of tbe 
lamps is increased the durability or lifetime of the lamps 
is necessarily decreased. But. as you know, there ts a 
great difference in this respect between lamps made by 
the various companies. I am aware that many have 
claimed that the very noticeable difference in the durability 
of the various lamps is solely due to the differences in 
their efficiency. But this is not invariably the case, for 
some lamps which are just asefficient as othe rs with which 
they may be compared are also much more durable. 

As a matter of fact, there are a number of things that 
affect the efficiency and durability of lamps. Much de- 
pends on the care and skill displayed in making lamps; 
but supposing equal care and skill be employed in making 
lamps, there will always exist great differences in the effi- 
clency and durability of lamps, due solely to the physica 
characteristics of the material out of which the carbons are 
made, and in some instances to the treatment to which 
the carbons are subjected either before or after they are 
put in the lamps. 

The material from which the carbons used in the modern 
incandescent lamp are almost invariably made is that 
substance known tochemists as cellulose. This is a general 
term employ ed to cover a series of substances of subst an- 
tially the same chemical] composition, and which forms 
the principal part of most trees and plants. It covers 
woods generally, such as cane, bamboo and other woods; 
woody fibre and fibres of plants generally; cotton, linen 
and similar substances, and material made from them, such 
as paper, thread, etc. 

In а few cases à substance somewhat resembling cellu- 
lose is emploved, namely, silk. 

Mr. Townley in his paper divided the lamps in use into 
three classes, based on certain characteristics of the car- 
bons. While it 1з undoubtedly true that all lamps at 
present in use differ practically only in regard tothe phys 
ical characteristics of the carbons used, setting aside the 
question of care and skill exercised tu making them, or the 
slight differences in size and form of the loop yet the 
classitication by Mr. Townley is too restricted to do justice 
to the subject, because on the physical characte'istics of 
the base from which the ca'bon ів made the practical 
value of the lamp willlargely depend. 

Jn most of the very early f rms of incandescent lamps 
the cai bons were made from substantially the same mate- 
rial as the arc-Mght carbons with which you are 80 
familiar; that is, from powdered coke or powdered gas- 
retort carbon, mixed into a paste with some cementing 
sub -tance like sugar, tar or pitch, which serves to bind the 
particles of pulverized carbon together into a pasty mass 
capable of being worked into the desired form. The 
cementing material is, during the operation of baking, 
decomposed, the volatile constituents escaping and leav- 
ing behind some carbon which bind the particles of 
gas-retort carbon or coke into a porous but quite strong 
mass. 
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- On examining such а carbon under the micrescope. you 
will find that it has a fine granular structure, the size of 
the cemented particles being dependent on the fineness of 
division of the original powdered carbon. 

Itis generally supposed that such carbon 18 unsuitable 
for use as the slender carbons of incandescent lamps. 
This is ап error. If properly prepared, it is very good in- 
deed. much better than two of the car bons used by Mr. Edi- 
son in some of his first lamps. It is also quite flexible and 
quite strong when made as thin as the ca: bons now gener- 
ally used. 

I would suggest the following classification as being 
more useful than that prop’ sed by Mr. Townley: 

1st. Carbons made from cellul ве. the physical charac- 
teris'ica of which have been modified by some proce:s of 
manufacture which has mo: eor less broke n up the fibres 
or rearranged them and bound them together mechani- 
cally. Under this bead I would include paper, cotton or 
linen thread о” braid, and as being closely allied I would 
als» include silk thread or braid. 

All such bodies have the fibres more or less broken up 
and irterlaced ta a more or less irregular fashion, but are 
not cemented together by cementing material such as 
binds woody fibres to zether іп their natural condition. 

Thus the fibres of paper are not parallel, but lie criss- 
eross in every direction. like the fibres of wool in а felt 
hat, and the points of contact are uncertain and very 
irregular. 

The fibres of cotton, linen or silk thread are longer, are 
not parallel, but are twis'ed in several strands, without 
any cementing and binding materialto unite the strands 
firmly. 93d. Carbons made from the previously named 
manufactured products, but which have subsequently been 
subjected to some chemical process, such as parchmenti- 
zation to cement more or less perfectly the separate 
fibres, and thus form a more or less perfect mechanical 
and chemical union between the interlaced fibres. 8d. 
Carbons made from wood. by simply splitting the wood in 
а direction as nearly coincident with the direction of the 
fibres as possible. 4th. Carbons made from either of 
the above, but for reasons which I shall presently men- 
tion exposed to the flashing process or hydrocarbon treat- 
ment. Sth. Carbons made from a perfectly homogeneous 
base, about which I shall have more to say later on. 


To those engaged In the manufacture of lamps tt is well 
known that the structure of the carbon resulting from the 
use of any ore of these primary bases, or substances, out 
of which theloop is first cut, is precisely the same аз the 
original ba-e. 

Thus. if paper be used as a primary base, every fibre and 
every defect existing іп the paper will exist as perfectly 
af‘er carb nization as before. Examination under a high 
power tens will disc] ве the criss-cross interlaced arra ge- 
ment of the fibres, and the fibres will be as perfect in form 
and arranzement as they were in the paper The sane із 
true of са bon made f om any other mate ial. That ів to 
say, the carbon pre erves with absolute fidelity the ar- 
rangement, structure and shape of the substances of 
which they are made. It follows, therefore, that every 
defect existing In the material of which the carbon is made, 
no matter how great or how small, exists also in the car- 
"pon. 

You as electrical men will readily understand that any 
defective contact in any part of an electrical circuit 
causes the appearance of much more heat at that spot 
than would appear if the defective contact did not exist. 
You also know that if some section of a conductor carry- 
ing a current be thinner than it ought to be much more 
heat appears at that section than would be the case if the 
conductor was of the proper cross section throughout. 
None of you would think for a moment of taking a lot of 
thin со per wire, cutting it into short lengths. and simply 
inte: lacing them together and use them as the bus bars or 
main conductors for your circuits. You know well enough 
that such a1 arrangement would cause you much trouble 
by defective contacts, and possibly result in fusion or 
burning of the mains. 

Now, untreated carbon made from paper is substantially 
such a main, and of course itis very defective. Defective, 
first, because the fibres are not firmly bound together, 
and secondly. because the paper not being of uniform 
thickness, nor of uniform density, the carbon is also not of 
uniform thickness or uniform density. Put such а car- 
bon iato an electric lamp, put the lamp in a circuit where 
you can control the strength of the current, turn ona very 
feeble current at fist; if no part of the carbon begins to 
glow increase the strength of the current very gradually, 
and you will notice that some part or parts of the carbon 
begin to glow before the remainder shows any visible 
signs of heat. Increase the etrength of the cur ent again, 
and you will generally find that some part or parts ot 
the carbon are vividly incandescent before the other parts 
are above а dull red. 

These vividly incandescent spots are the spots of great- 
est electrical resistance in the loop—the spot at which the 
loop will fail long before the period of usefulness of the 
loop as a whole has ceased. 

Now what is true of carbons made from paper is more or 
less true of carbons made from cotton thread, linen thread 
and silk thread. 

The average life of such carbons would probably not 
exceed 150 hours; somewhat more in the case of thick 
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carbons, and much lees іп the case of thin ones. With such 
carbons, I question whether the incandescent light would 
be in existence as a practical art to-day. 

And here I hope you will pardon me if I say a 
few words in regard to some of my early work on 
the incandescent lamp. I met with these very dif- 
culties; in trying to secure uniform carbons very 
early in my work on the incandescent lamp. And 
these difficulties appeared in а very exaggerated form in 
the kind of carbon I first attempted to use, and with the 
means then at my disposal to secure them thin and long 
enouzh to meet my needs. To overcome these, and some 
othe” difficulties I shall refer to later on. set me thinking. 
I was very familiar with the process of gas manufacture, 
and had known for yeais of that bugbear of the gas en- 
gineer. namely. the deposition of solid carbon on the in- 
side of pas retorts resultin t from the decomposli ion of the 
vaporous and ga eous hydrocarbons evolved during the 
destructive distillation of the coal. I was also aware of the 
fact that the deposit of solid carbon formed very irrerzu- 
larly inside the retort, and seemed to be greatest where the 
tem erature of the re ort was hirhest. The thought oc- 
curred to me that if I placed my defective carbons in a 
carbon bearing liquid. vapor or gas, and then passed sufti- 
cient current through the carbon to at first raise the tem- 
perature of the defective spot to a red heat, the carbon 
would be deposited on the spots of highest electrical resist- 
ance and build them up, thus making the very agency 
potent in the destruction of the carbon serve the purpose 
of building up and obliterating the defective spots. It 
worked, and in a short time I brought the hydrocarbon 
treatment to a degree of perfection which left little more 
tobe done. From my experiments I soon found that it 
was also very difficult to secure two or more carb ‘ns of 
anywhere near the same electrical resistance. I clearly 
foresaw that to get uniform lights it was necessary to do 

ust аз the gas engineer dots. You know if one gas burner 
һаз a larger slit than another the one with the larger slit 
will permit the passage of mo e gas than the other, во that 
if a gas engineer wants to secure lights of the same degree 
of illuminating power he makes the slits in the burners all 
of one size. If he wants a arger и xht, he makes the slit 
larger: if a smaller light. he makes the slit smaller. 80 
with the electrician, if he wanis uniform lights he must 
have practically the same amount of matter in each lamp, 
and the resis ance of the carbon must be substantially the 
same. With the hydrocarbon process this was easily ac- 
complished by making the carbons all slightly smaller in 
cross section than was actually needed and then deposit- 
ing carbon on them in the manner described until the de- 
fective spots were all built up. and continuing the process 
a little longer it was quite easy to make the carbons all of 
substantially the same electrical resistance. so that with 
a given electromotive force substantia!ly the same current 
would pass through all when placed in multiple arc. or 
if placed in series thev would a1 have substantially the 
same electrical resistance, and thereto:e all require 
substantially the same expenditure of energy to bring 
them to the same degree of illuminati’ n. 

Some of you may remember that Messrs. Sawyer & 
Man were the first to patent this process of treatment, 
and it was not until some time after the issue of their 
patent that I filed my application for a patent for the same 
invention. The case was bitterly and stubbornly fought 
before every tribunal in the Patent Office. but was invaria- 
bly decided Іп my favor. Some time after the issue of the 
patent, the United States Electric Lighting Company 
brought suit against the Edison Company for infringement 
of my patent. No effort was made to push the ca-eon 
either side for several years and until Jong after I severed 
my convection with the United States Electric Lighting 
Company. Then the United States Electi іс Lighting Com- 
pany suddenly decided that the patent was a very valua- 
ble one, ап! decided to push the case vigorously. They 
applied to me for assistance, which for just reasons was 
refused, and they weut to argument with a case which 
was essentially weak in every point where it could easily 
have been made conclusive, for an abundance of irrefuta- 
ble proof existed of all my early work in this direction. 


Your worthy vice-president read a paper on the morals 
of corporations. I can truly say that 1 have honestly en- 
deavored to discover the existence of any moral qualities 
in some electric light companies, and failed to find any. In 
this particular matter, the course of both parties would 
bring a blush of shame to the face of an honest man. 

So much for that class of carbons covered by the first 
division. 

I will now refer to the characteristics of the second class. 
In this class some of the defects due to imperfect contact 
of adjacent flbres are overcome by reason of the fact that 
the parchmentizing process converts the outer layers of 
the fibres into a glutinous mass which unites the flb-es to 
form a more or less solid body of cellulose. But this parche 
mentization of the outer surface of the fibres does not 
wholly destroy the flbrous character of the mass, nor 
does it make the cross section uniform throughout the 
length of the loop. It follows therefore that carbons made 
from this class of bodies are still very imperfect, and ex- 
hibit in use some of the serious defects of the carbons of 
the first class. Hydrocarbon treatment is nearly as essen- 
tial with these carbons to obtain satisfactory results as 
with carbons of the first class, and that because of the ex- 
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istence of defective spots as well as the necessity of equal- 
izing the resistance of the carbons. Tbe parchmentization 
process appears to yield better results with thread loops 
than with loops made from paper. 

We now come to that сіа-в of carbons made from sub- 
stances I have placed under the gd head. They are refer- 
red to by Mr. Townley as untreated or naturali carbons. 
They are only natural in the sense that they are prepared 
from a substance found in nature, such as wood. bamboo, 
cane, or other similar substances the fibres of which are 
more or less pa"aliel and continuous and bound together 
by the natura] cementing substance between the fibres. 
The principal objection to these subs' ances as the base for 
makinz carbons for inca ide cent lamps arises from the 
fact that it is almost imporsible to get two samples of 
wood having the san.e density. and tbe great difficulty of 
splitting the wood into thin long lengths in places рал allel 
to the fibres. 

Mr. Edison showed excellent judgment in selecting 
bambo) as the base from which to make carbons fr his 
lamps. For of all tbe woods available it із prc bably the 
best for the purpo-e. Its fibres are very stral ht, and it is 
quite clove g ained, and splits admirably. Notwithstand- 
ing these advantages, it is not by any means perfect, and 
there has been much complai:.t regarding lamps made 
from it. Most of the lamps under ргогег test show de- 
fective spots in the loops, and few of them die as good 
lampsougbt to. That is to ғау, they do not gradually die 
all over. во to speak, but fail at some particular spot which 
was initially we ak. 

Moreover, the variations in electrical resistance of the 
carbons obtaiued from loops of the same cross section and 
length is very great even when great care is taken, and 
unless the carbons are submitted to some subsequent 
process afier the first baking, itis practically impossible 
to obi ain even moderately uniform results. It is not to be 
expected that itis poesible to finda natural product like 
wood to have the same density or even more than approxi- 
mately so. Consider for а mom: nt the conditionscf growth 
of plants. Arethey not similar in many respects to human 
beings, products to a large extent of their surroundings? 
Is it reasonable to suppose that any two tre es growing 
elt her close together or a long distance apart shall have 
the same properties exactly? Ithink not. In other words, 
tbere must of necessity be considerable differences in the 
properties of the wood cf such structures, due to climatic 
and other conditions, ав well as those differe nces which 
are known to exist Inthe stiength and character of the 
wood taken from the s&me tree. 

Carbons of the 4th class include carbons made from any 
of the other three clas es already г‹ їеггед to but subse- 
quently subjected to the hydrocarbon proces. 

There is no doubt ab ut the general correctness of Mr. 
Townley’s views c ncer: itg the advantages of t' eated 
carbon; over untreated carb ns. 1 am quite sure of the 
absolute necessity of t eting carbons of the 1s! class. and 
porsibly of the 2d class, iu order to get commercially 
us: f.l results. 1 am also quite sure that carbons of the 
8d class. straight fib e, natural fibre, or bamboo type, 
or whatever you may chocseto call them. are greatly im- 
proved by the hydrocarb^n t: eatment properly applied. 

1 believe enough has been already said on the effect of 
the physical characteristics of the base on the resulting car- 
bon. and its influence in determining the life and efficiency 
of lamps, to make it clear that what is really required to 
secure the perfect lamp is an absolutely bomog: neous car- 
bon. With an absolutely homogeneous carbon of uniform 
cross section from end to end of the loop, the lop will not 
suddenly fail at а single potat long before the p incipal 
part has suffered sen-1bie injury by use. Such a carbon will 
gradually die. 89 tospeak, allover. It cannot fail at some 
вһа! ply defined spor, because there is no defective spot to 
be raised to a higher tem erature than the other parts of 
the ca! bon. Such a carbon. even if subjected 10 the mest 
searching tests, wili exbibit an absolutely uniform degree 
of 1ncandescence f. om end to end of the loo». owing to the 
non-existence cf defective spots. This kind ofcai bon may 
be rai-ed to a much higher temperature tban ordinary 
carbons, and во be much higher in efficiency. and still give 
& much greater average life than any other carbon I know 
of. To obtain such а carbon it is neces-ary, of course, to 
secure а b&-e having also a perfectly homogeneous struct- 
ure. I secured such а base many years ago in several 
ways, but after securing the base it took several years of 
werk to overcome the difficulties encountered in making 
carbons from it. But the dificultits were all overcome, 
and theresult amply repaid me for the labor and time ex- 
pended. The best way of securing the base is fully de- 
scribed in U. 8. Patent No. 264.987. dated Sept. 26. 1882. 

The characteristics of the carbon and its advantages are 
get for!h in another patent issed to me on Sept. 26, 1889, 
No. 264,986. Within the past year I have made many im- 
provements in the method of making these cai bons. 


Such a carbon requires no treatment to make it better 
adapted for use in an incandescent lamp. 11 properly made 
it most perfectly fulfils all the requi: ements of the art as 
It exists to-day. It makes the most efficient and durable 
lamp known—the thing you want. It is cheap. It exists, 
and yet you cannot get it. Why? Turn to the people who 
have been conducting the manufacturing branch of this 
business and ask them that question. Do you think yoy 
will get a satisfactory answer? In the struggle for the 
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control of this whole business—and it has been a bitter one, 
and is вш a bitter one—the general Interests of you 
gentlemen as station managers, and the broad interests of 
the art as a whole, have been largely Overlooked. Yes, 
even the best interests of the manufacturing companies 
have also been overlooked. I am of the opinion that if the 
manufacturing companies had turned their attention from 
the suicidal effort to annihilate each other, and had de- 
voted to other ends some portion of the enormous sums ex- 
pended in various ways, honest and dishonest, to effect 
that object of annihilation, the art as a whole would have 
profited by it, and you in particular. The condition of the 
incandescent lamp business to-day ів а peculiar one and 
fraught with great interest to you as station managers. 
There are here to-day the representatives of two of the 
largest companies engaged in the business, each endeavor- 
ing to gain some advantage over the other. The litigation 
of the incandescent lamp has pretty well terminated. It 
has been a bitter andin mauy respects an unjust battle 
on all sides. I take it that the present paper is the out- 
come of the existing situation. One has the old lamp to 
Bell, the other has a new lamp to introduce. A new lamp 
did I say? The glass stopper lamp is not new; the iron 
wires are not new; the carbon is not new. The absence 
of the information asked for in regard to what is meant by 
* super-treated burner” makes me hesitate to say that that 
18 not new, but I think it improbable that those engaged 
in the use and experimental investigation of the hydro- 
carbon process left anything to De doue in the way of extra 
treatment in that direction. 

If the lamp stands service a8 Mr. Towniey's paper indi- 
cates, the result is in a measure new. 

Despite the fact of the presence of both these compa- 
nies, I am sorry to have to say that I do not (Шок that 
either of them are eugaged in giving you the best they can 
give. I believe that statement is true, and I utter it in all 
sincerity. 

Time alone will settle the question of the practical value 
of the lamps offered. 

I shall not attempt to deal with the formula presented 
concerning the durability and efficiency of the various 
lam; з referred to. It would take too much of your valuable 
time, and would probably not interest you; but I will say 
that with the facts before you you will be &bie to perceive 
that lt is a simple matter to make a lamp of а y efficiency 
desired. By simply reducing the amount of catbon in the 
lamp the carbon can be raised to a higher temperature. or 
a higher degree of luminosity with the expenditure of less 
energy. 

It is claimed that a 215 watt lamp can be made to give а 
satisfactory life. I belfeve that is possible with good low 
voltage lamps under clo:eregulation. It has been known 
for many years that a good low voltage lamp will be more 
efficient and still as du: able asa high voltage lamp. 

I thank you for your kind attention, and apologize for 
taking so much of your valuable time 


The **Vulcanizing'' Process for Preserving 
and Strengthening Poles, Cross Arms, 
Ties, etc. 


BY HARRY C. MYERS.* 


When we consider that the annual consumption 
of timber in this country equals twice the 
amount of material supplied by the annual 
growth of oar forests, itis apparent that the sub- 
ject of wood preservation, wcod strengthening 
and the utilizing of certain woods now considered 
as worthless, is a most important and vital one. 

Wood as it occurs in nature consists of cellu- 
lose impregnated with resin, volatile oils, sugar, 
gum, tannin, protein bodies and the usual min- 
eral constituents of plants. The percentage of 
these various constituents, of course, depends 
not only upon the kind of wood, but upon the 
season of year, locality, nature of the soil, and 
part of the tree from which any given sample is 
taken, hence any results or tests would be only 
approximate ones. 

When wood is heated, as in ordinary wood dis- 
tillation, the cellulose decomposes and a chemi- 
cal change takes place between it and the natural 
constituents of the sap, resulting in a most pow 
erful antiseptic mixture containing acetic acid, 
methyl alcohol, acetone, methyl acetate, tarry 
matter containing phenol, creosote, carbolic 
acid and about thirty other chemicals of lesser 
practical importance. 

It must be borne in mind that these chemicals 
and antisepties result from the action of heat on 
the natural sapof the wood, and are entirely dif- 


* Abstract of Paper read before the National Electric 
Light A8«0ciation at its Sixteenth Convention, held at St. 
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ferent from the original sap which allows of the 
attacks of microscopic fungi and decay. Why has 
it occurred to no one to heat timber at a tem- 
perature which would produce the above change, 
and then to keep the changed antiseptic mixture 
there under pressure, instead of distilling it out 
of the wood? Such is the entirely new and orig- 
inal process known as wood vulcanizing.” viz., 
heating of wood and timber under great press- 
ure. 

Hundreds of processes for preserving wood 
have been patented, but theseare not very effect- 
ive, and all of them may be divided into two 
classes : 1. Those in which wood is impregnated 
with а preservative material by immersion. 2. 
Those in which & preservative agent is forced 
into the pores of the wood. 

In the process of ‘‘ vulcanizing,” wood is 
heated in closed cylinders from eight totwelve 
hours at а temperature ranging from 800 degrees 
to 500 degrees Fahrenheit, апа under а pressure 
of from 150 to 200 pounds to the square inch. А 
circulation of superheated and dried compressed 
air removes the surface moisture and any water 
that does not take part in the reaction and com- 
bine with the woody constituents. Hence, wood 
or timber, in any condition, may be immediately 
treated. These cylinders for the treatment are 
105 feev long, 63 feetin diameter and are made of 
steel. As the treatment penetrates to the heart 
of the timber, considerable time is required for 
cooling, which is, of course, done 1n the cylinder 
and under pressure. Timber is introduced and 
treated upon cars which run into the cylinder 
upon small tracks. 

This process apparently makes decay impossi- 
ble by sealing up the pores of the wood with anti- 
septic matter which becomes solid and firm on 
cooling and standing, and which is produced 
within the wood by the action of heat and press- 
ure upon its original sap. 

The orignal sap is colorless or pale yellow, and 
the changed sap very dark or black, hence a 
most desirable dark antique color may be im- 
parted to oak and other woods. 

The Hon. B. F. Tracy, Secretary of the United 
States Navy, with а view of adopting vulcanized 
wood in naval construction, appointed а cc mmit- 
tee who visited the vulcanizing works in New 
York City, made tests of their own on yellow 
pine, showing an average incresse in strength 
of 18 per cent. and a decrease in deflection of 
over 18 per cent.: hence, they reported that vul- 
canizing increases the durability and strength 
of timber, and recommended such timber for use 
a8 backing in one of the monitors. 

Untreated cross arms which had been painted 
and used by the Bell Telephone Company for 
from two to three years showed, by actual test, 
an average decrease in strength by expcreu1e of 
18.78 per cent. as compared to new untreated 


eross arms. Other pine cross arms which had 
been in service on Western Union telegraph 
poles for three years and over showed an average 
loss in strength by exposure of 88.12 per cent. 
The process of vulcanizing seasons all timber, 
thoroughly preventing any further warping, 
checking or cracking. Such timber is not influ- 
enced by atmospheric agencies, bacteria or 
spores, and requires no paint for protection, as 
it is saturated with antiseptic preserving material 
of its own. 

This timber when vulcanized is as durable as 
ordinary timber and ties used in railway con- 
struction. Otber woods are seasoned and ren- 
dered beautiful by vulcanizing, which produces 
very desirable colors for interior decoration. 

The life of vulcanized timber is not known; 
none of the timber or ties used in railway con- 
struction during the past ten years have been 
known todecay. I personally examined some 
12 x 12 pine timber which had been placedina 
machine shop in 1882, part heing vulcanized and 
part untreated. The treated timber is perfectly 
sound and still in use, while the untreated had 
completely rotted and crnmbled away after five 
years’ use. І also find by personal investigation 


that timber placed on the Manhattan elevated 
roads of New York City as far back as 1888 
shows no signs of decay, and is as sound and 
sweet as if fresh from the tree, while untreated 
timber laid at the same time has rotted away and 
been replaced. 

As vulcanizing changes the sap from the liquid 
to the solid or semi-solid state, does not char or 
make the wood brittle, saturates and seals up the 
pores of timber with solid matter instead of 
liquid soluble matter which nature provides, соп» 
siderable strength and durability are added by 
vulcanizing, the wood being rendered more co- 
hesive, harder and denser. The spike holding 
quality is naturally much increased, and even 
after ten years' service railroad spikes seem to 
be as firmly imbedded as when just driven. 

It is also a curious fact that the electrical 
resistance of most woodsis very greatly increased 
by vulcanizing. 


Morals of Corporations. 


BY E. А. ARMSTRONG. + 


‘That there is a popular distrust, if not actual 
hatred, of corporations as such is undoubtedly 
true. I suppose a myriad of causes may be 
found and properly credited as the source of 
this. | 
. А corporation of to-day, however, is vastly 
different from those not half а century old. In 
most of the States I apprehend their creation is 
very similar to that of my own State, New Jer- 
sey. With us corporations are formed under 
general laws passed for particular classes— 
lyceums, libraries and miscellaneous business 
corporations all having their rerpective acts. 

We have often taken occasion to complain of 
the unfair treatment given companies by muni- 


cipalities, but too often the treatment has been 
invited. Whenacoiporation euch as ours makes 
a large investment for public lighting, and while 
it continues to regard what I have indicated as 
its duty regarding service and charges, it has 
the right to expect а continuance of the munici- 
pal—putronage, 1 was about to say— service, I 
will substitute. Any deviation from this, while 
nota violation of an express is the violation of 
an implied contract; something in law just ав 
binding when defined, and therefore, surely 
ought to be in morals. 

imagine I might amplify this to a consider- 
able extent, but I will not, further than to sa 
what applies to corporations acting with eac 
other and with individuals, as may hereafter be 
stated, will all apply, and really with more bind- 
ing force, upon the relation with the municipal 
or governing corporation. Such a corporation 
being a part of the governiog machinery, it is 
bound in law, as well asin justice, to treat with 
absolute fairness every person alike. It is dis- 
honest for it to take anything for publie use 
from its citizens at less than cost. When that 
is accomplished, that most undesirable of all 
things, municipal ownership of electric lighting 
plants. will be undreamed of and unconsidered. 
No matter how reasonable may seem the idea of 
the Government doing everything possible, it is 
the idea most foreign to our notion of govern- 
ment—especially the American idea.  Every- 
thing possible is to be Jeft tothe people, with as 
little government as possible. 

It is the duty of a corporation to use the 
best methods it knows or can learn. adopt all the 
improvements, and render the best possible 
service. and that at as reasonable а figure as it can 
afford to do it, having a just appreciation of the 
risk the capital invested sustains. which is en- 
titled to an adequate return. If you can furnish 
light or power at a less figure than you are now 
receiving and still pay vour stockholders a fair 
return, itis yonr bounden duty to voluntarily 
reduce your prices. so that thore who make your 
business possible may have their share in your 
prosperity. 

Ая corporations we can do what as individuals 
would he impossible. The aggregation of the 
littles wil] accomplish wonders, just as brick 
after brick makes the tallest and grandest 
structure. But the beauty and the strength, 
and indeed the utility, of the world is absolute- 
ly dependent npon the perfection of the single 
one, the individual. | = 

+ Abstract of paper read before the National Fiectric 
Licht. Association at St. Louis, Mo., February $8 and 
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** Electricity,?? under its present ownership, 
has never solicited the advertising patronage 
of the General Electric Company. 


Ido not know that Ican say very much as to 
the policy to be pursued on thisquestion. I know 
what mine shall be : that I will never buy one 
cent’s worth of material from the General Elec- 
tric Company until they do that thing. (Applause. ) 
Ishall never buy one cent's worth of supplies 
from that company that I can possibly buy from 
an independent concern; and I shall do all in my 
power to advance the sale of any lamp which is 
put on the market which can be manufactured 
without coming under the law of infringement.— 
T. Carpenter Smith, of Philadelphia, before 
the National Electric Light Association. 


Tuis is the slogan: No man should buy one 
dollar's worth of supplies from the Trust which 
can be purchased elsewhere. Independent con- 
cerns should be aided in every practical way, 
and there is no more practical way than this. 


The We print in another column 
Incandescent the remarks of Edward Wes- 
Lamp. ton at theSt. Louis Convention 

in regard to the history of the progress of in- 
candescent lamp manufacture and the essentia] 
qualifications for a lamp of long life and high ef- 


ficiency. The fact that a homogeueous structure 
of perfectly even section throughout its length is 
desirable for the carbon filaments istoo apparent 
to need argument, and the methods employed by 
the different manufacturers to attain these ends 
practically determine the value of the lamp as 
far as its length of life is concerned. 

Besides avoiding the destruction of the filament 
at certain spots which burn more brilliantly than 
the rest of the carbon, the hydrocarbon treat- 
ment permits the lamps to be turned out with 
more uniformity as to the candle power of indi- 
vidual lamps, and in this respect considerable 
discrepancy is now found not only among lamps 
of different makers butin similarly rated lamps of 


any one maker. In almost any lot of new lamps 


labelled 16 c. P. there will be found some which 
vary ав much as three or four c. P. from the nor- 
mal figure. 

The practical value of lamps for central 
stations is not to be judged by their per- 
formance when new, but by their average effi- 
ciency during their life, as well ав the average 
C. P. maintained. 

In general the lamps of the highest initial effi- 
ciency are not the most economical in the long 
run. A lamp of this class may be made to con- 
sume say three watts per candle at first, and on 
this basis it is estimated that fifteen 16 c. P. lamps 
per horse power may be supplied; but after & 
use of them for two or three hundred hours cus- 
tomers will complain of poor light, and it will 
be found that the lamps have diminished con- 
siderably in candle power. At the end of its life 
if allowed to burn for six hundred or eight 
hundred hours, the candle power of such а lamp 
will not exceed probably fifty percent. of its nor- 
mal amount, апа instead of three watts per 
canale it will consume seven or eight watts. Ав 
the customers are paying for light and not for 
watts, trouble naturally ensues, and taking the 
average consumption of these lamps during their 
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life, it will be found to come nearer five or six 
watts than three. 

On the other hand, it has been shown that 
lamps of an initial efficiency which starts nearer 
this average maintain their normal candle power 
during their life with considerably less variation 
than occurs with the high efficiency lamps, and 
for this reason, as the total consumption of cur- 
rent for both is practical the same,the low 
efficiency lamps are far more satisfactory to the 
customers апа are no more expensive to the cen- 
tral station. 

From this it may be concluded that the claim 
for the greatest number of lamps per horse 
power is not the principal desideratum. What is 
needed vy the central station manager is a lamp 
of the highest efficiency consistent with the least 
variation of candle power. 


+ ж + 
Changing A contemporary calls attention 
Defeat to the monumental effrontery 
into displayed by one of the badly 
Victory. defeated parties in the libel suit 


against the proprietors of the Electrical Review 
of London, noticed in our issue of March 15. 

After losing its case on the evidence of Lord 
Kelvin, Prof. Thompson, Mr. Swinburn and 
other eminent electricians, who testified to the 
inefficiency of its electrical apparatus, this com- 
pany comes out with the following advertise- 
ment : 


Lord Kelvin, President of the Royal Society, 
and other leading electricians have recently 
confirmed Mr. Harness's theo: y- viz., that when 
the elements in the electropathie belt are prop- 
erly conuected, mild currents of electricity are 
generated and enter the human body.” 


This is the most noticeable case of the advan- 
tages of notoriety which we have seen, and is 
probably unique in turning the most damaging 
kind of evidence into a favorable advertise ment, 
We expect to see this brilliant stroke of business 
sagacity adopted by the electric quacks on this 
side of the water as soon as circumstances per- 
mit. 

Ф ? Ф 

Ir the Electrical Engineer isestopped. through 
financia] arrangements with one of the leading 
manufacturing companies, from telling the truth 
and reporting the actual condition of affairs, it 
should lose no time in making official announce- 
ment of the fact. It would thus free itself, in & 
large measure, from unfavorable criticism. In 
any event, until it is at liberty to say something, 
either on one side or the other, it should abolish 
its so-called editorial page. Electrical men are 
not all high-rollers, but they are good livers, and 
do not relish a weekly dose of dishwater. 

* ж ж 

THE publication in the Electrical World of 
the statement that the Sawyer-Man Electric 
Company had filed an application for dissolution 
was false in every particular; and it would have 
required little investigation upon the part of 
the Electrical World to have learned this, if it 
was ignorant of the facts. The truth is, the Eleo- 
trical World does not care to be correct; but it 
will lose no opportunity of publishing state- 
ments, true or false, which will give pleasure to 
its benefactors, the General Electric Company. 
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** Out of When Henry Villard said to 
Darkness Mr. Charles Ambitious Coffin, 
Cometh Light.“ Lou have bitten off more than 
you can chew," he uttered no original thought, 
but in homely language expressed a plain truth. 
The capacious maw of the Trust is in a fair way 
to have its gastronomic powers severely tested at 
an early date. Opposition is arising which it 
cannot smother, cannot buy, or bluff, or 
frighten; opposition whieh will not be swal- 
lowed. Miscalculating its own power to first 
erect a fence around the whole earth and then 
appropriate the enclosure, its insane greed has 
antagonized the good sense of the entire com- 
munity, while acting as an inspiration to be up 
and doing to many an enterprising and ingeni- 
ous mind, with this inevitable result : that in the 
matter of incandescent lamps, the only device to 
which the Trust has established its claim to 
exclusive right, several new inventions are all 
but ready to be placed on the market. 

Thus the only solid foundation which the 
Trust has ever had will be speedily undermined; 
and itis only a question of months when the 
abnormal structure will totter and fall. 

It is only a matter of a very few days before 
the problem now confronting the entire frater- 
nity, as to where the future supply of lamps is to 
соте from, will be settled for all time, and the 
business of manufacturing incandescent lamps 
go on as briskly as ever, regardless of the squirm- 
ing of the tentacles and mandibles of the huge 
octopus now striving to choke and strangle every 
fair and honest competitor. 


And we make this positive statement, knowing 
fully whereof we speak. It is frozen truth, and 
our assertion will be borne out tothe minutest 
letter. 

It has been our good [fortune not only to see, 
but to examine and totest in the most trying 
manner, a new and efficient incandescent lamp, 
which is no mere toy, no mere experiment, but a 
long-lived, practical, commercial lamp, pro- 
nounced by the most eminent patent experts in 
this country to be entirely beyond and outside 
the Edison patent which has been sustained in 
the various suits recently tried. 

In the decision on appeal awarding the incan- 
descent lamp to Edison, which was rendered 
October 4, 1892, the debatable point centered in 
the second claim of Edison's patent, which runs 
as follows: 


„The combination of carbon filaments with a 
receiver made entirely of glass, and conductors 
passing through the glass, and from which re- 
ceiver the airis exhausted for the purposes set 
forth.” 


In the new lamp to which we call attention the 
foregoing claim is in a most markedly practical 
and efficient manner rendered of non.effect, The 
receiver is composed of several parts and various 
substances, and in view of this fact the device 
must and will prove an eye-opener to many. It is 
‘owned by men who can command millions of un- 
diluted capital, which ismore thancan be claimed 
for the Trust; and so certain are they of the 
value of the patents they own, the efficiency of 
this lamp and its absolute freedom from every 
element or suspicion of infringing on any other 


known lamp—Edison or other make--that they 
are already laying out large capital in preparing 
to manufacture on a scale that may be considered 
almost gigantic. 

At the proper time we shall have a little story 
to tell of the evolution of this new candidate for 
popular favor, together with some startling fig- 
ures proving its high efficiency; meantime we 
beg of all purchasers of incandescent lamps not 
to allow themselves to be bulldozed, scared or 
coerced by the bullying Trust or its army of 
hirelings into signing away their right to pur- 
chase in the open market, and carefully to keep 
their weather eye open for every new movement 
in the lamp business; and we wager dollars to 
doughnuts that they will learn something totheir 
advantage before— well, before General Electric 
reaches 120. 

„There's a hen on,” and at least one of the 
brood will be a fighting game cock. 

2 4 œ 

Ав wE have heretofore stated, itis our opinion 
that every man who signed Form D or any other 
long-time contract with the Genera] Electric 
Company made an ass of himself. The pressure 
was of course strong, but it should have been 
remembered that no concern built like the Elec- 
tric Trust could succeed ultimately. Better have 
closed down your plants and burned tallow 
candles than to commit businesssuicide. Our ad- 
vice now is to every man or company who signed 
such а contract : 

Ignore it ! 

Buy your supplies where you see fit, and 

Fight it out! 

No honest man will say you are not justified ; 
and 

You will win ! 

Е x ж € 

Any report that Mr. Coffin will lay down the 
reins of power, whoever may pose ав the Presi- 
dent of the General Electric Company, is ridicu- 
lous. His name is not yet Charles Ausgespielt 
Coffin. 

* * * 

Ешествісітү has positive and authentic in- 
formation that a number of successful and non- 
infringing lamps will be on the market be- 
fore the ides of June. 

t ж ж 

Wira the prospective advent of new lamps, 
consumers and supply dealers should not forget 
their duty. The General Electric Company will 
soon be on its knees begging for trade and for 
the services of the middle-man in securing it. 
But non-infringing lamps should be the only 


ones used or sold. 
e ж * 


THREATENING some of the leading metropolitan 
dailies with suits for infringement because they 
persist in using the lamps that suit them best is 
one of the latest mistakes of our friends the 
enemy. Proceed, gentlemen. ELECTRICITY is 
not lonesome, but we really would not object to 
a little discussion of Trust Methods by our con- 
temporaries, We will supply the points. 

жх ә ж 

Ir AN independent paper, covering the entire 
field, is of any value to the independent inter- 
est, it should be supported by every independ- 
ent concern. i 


WE believe the Electric Trust is beaten. 


ж ж ж 
WE believe Mr. С. А. Coffin is beaten. 
2 ж a * | 
Wr believe Lee, Higginson & Company are 
beaten. | 


А ж 2 ш 
WE believe Monopoly in the Electrical Indus- 
{гу is beaten forever. | 


The New Lamp. 


The Trust is rapidly losing its hold 

On the business world; it also Jacks gold; 

Andthe stockholders feel that they've been sold, 
Because there's à New Lamp. ` 


While the Trust has bulldozed day after day, 

Inventive genius has kept on its way, 

And ‘twill soon receive its well-earned pay 
For its New Lamp. 


Let the Trust keep gloating—let its bummers sing ; 
They'll do something else when they see that ring 
That solves the problem—the pesky thing !— 

On the New Lamp. 


Yes, the trade will see darkness dispelled by light, 
And find their way out of wrangle and fight, 


And the Trust itself sink away out of sight, 
When appears the New Lamp. 


Light Ahead. 


Monopoly’s Days Are Numbered. 


One New Lamp for the Success of Which Electricity '' 
Vouches. 


À new incandescent lamp will be placed on the 
market within sixty days which will, without 
doubt, solve the problem as to whether the Gene- 
ral Electric Company owns sole and exclusive 
rights in a monopoly on lamps and release the 
community at large from the thrall of this huge 
Trust. 

We have seen this lamp burning, made tests ав 
to its efficiency and length of life by actua] ser- 
vice. 

We can vouch for its having been submitted for 
examination to five of the most eminent patent 
experts in this country, all of whom have given 
an unqualified opinion that it is a practical and 
commercial success and is not involved or af- 
fected in the slightest way by the Edison patent 
which has been sustained in the various suits for 
injunctions that have been tried of late. 

We are wellaware this will be startling news 
tothe General Electric Company iteelf, and at 
the same time particularly gratifying to the trade 
at large апа to the public, which would very soon 
have been in open revolt against the grasping, 
grinding impositions of the most vicious, blood- 
sucking vampire in the commercial world to-day. 


Other Recent Lamp Patents. 


Chicago in the Front Rank. 


The Von der Kammer Lamp. 

John von der Kammer, of Chicago, has ree 
ceived & patent for an incandescent lamp, dated 
March 7, 1898, for which the application was filed 
January 28, 1898. The details of this lamp are 
shown in the accompanying illustration and the 
claims specified are as follows: 

In an incandescent lamp the combination of & 
substantially flat metallic base composed of two 
portions in the same plane connected by bridge 
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of glass or the like to form a flat continuous base 
with a glass portion rising from about the edge 
of said base fused upon the edge and outer sur- 
face only of such base and forming therewith & 
receiver or globe, with a filament supported upon 


Тнв Von DER KAMMER LAMP. 
such metallic baee and conductors leading to or 
through such metallic base. 

In an incandescent lamp, the combination of & 
receiver made partly of glass and partly of sheets 
of metal, said sheets at the base of the lamp, a 
carbon filament within the receiver, conductors 
leading the current to the sheets in the base of 
the lamp and upwardly bent portions of the 
metal sheets to each of which one end of the 
filament is secured. 


The Applegate Lamp. 

A patent for the lamp illustrated herewith was 
issued to Eugend W. Applegate, of Omaha, Neb., 
on December 6, 1892, of which the following de- 
Ar к. 


Тнк APPLEGATE LAMP. 

scription is given: An incandescent lamp of a 
suitable configuration, provided with a stem- 
opening and a flanged stock B, the cap C adapted 
to fit within and upon said opening and stock, 
and provided with the central tube C', the pro- 
jecting carbon clamps D, provided with the nuts 
D'. The spring-sleeve F is provided with an out- 
wardly-extending groove at its upper and an 
inwardly-extending flange at its lower end. The 
lower portion of said sleeve is further interiorly 
and exteriorly threaded, the sleeves H' and col- 
lar I, in combination with & socket, comprising 
the shell K, and the spring-actuated contact-arms 
M M аге adapted to be in electrical connection 
with the carbon clamps D D. 


The Green Lamp. 


A patent was issued to Henry Green, of Hart- 
ford, Conn., on May 24, 1892, which is illustrated 
in the following cut. The principal claims for 
this patent read as follows: In an incandescent 
lamp made entirely of glass. a pair of circuit 


THE GREEN Lamp. 

wires or conductors attached in the usual manner 
to the platinum wires and trained up the sides of 
the hollow recess in the neck of the lamp and 
fastened thereto by fusion of small portions of 
glass. The neck is provided with a number of 
bead-like projections to hold the Jamp in asocket. 


The Gorges Lamp. 
. This patent, which was issued to Johannes H. 
F. Gorges, of Berlin, on November 29, 1899, 


THE GoRdES Lamp. 
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describes an incandescent lamp provided with 
three terminals connected with each other 
through three independent filaments of equal 
resistance, as illustrated in the following cut. 
The patent also includes any number of filaments 
of equal resistance similarly connected. 


The Frei Lamp. 
The Frei lamp is illustrated below, and consists 
of an incandescent lamp with leading-in or cir- 
cuit wires consisting of а single tube, one end of 


THe FREI Lamp. (FIG. 1.) 


which receives an end of the filament. which is 
secured thereto, and the opposite end receives 
an end of theleading-in wire to which it is fused. 
The patent was issued November 22, 1892. 
Another patent issued to Mr. Frei on Decem- 
ber 6, 1892, is illustrated &nd described as fol- 
lows : In an electric incandescent lamp, the com- 
bination, with a head having the rabbet a and 
the recesses d d, the spindle e, passed through 
the head and having the angular extension f with 


THe FREI Lamp. (Fio. 2.) 

the binding-screw 12 in one of the recesses, the 
ring-plate g, having the prongs i, and the lug Л, 
with the binding-screw 15, located in the other of 
said recesses, and the lug j, extended across the 
surface of the rabbet, of the globe engaged by 
said prongs and having the filament and leading- 
in wires which are detachably connected to the 
binding-screws and the ferrule m, seated in said 
rabbet and connected to the head and in contact 
with the lug. 


More Injunctions. 


In the case of the Edison Electric Company 
vs. the Germania Electric Company, and the 
Edison Electric Company vs. the Boston Incsn- 
descent Lamp Company, which came up before 
Judge Colt in the United States Circuit Court, 
Boston, on Friday last, when the court opened 
Mr. Fish, as counsel for the plaintiff company, 
informed the Judge that there would be no hear- 
ing as both defendants concurred in the applica- 
tion for an injunction and had agreed to accept 
service of same upon them. These two com- 
panies therefore now stand enjoined against 
making any more incandescent lamps. 


The Germania Company Forced to Quit. 


Notice has been sent out that the Germania 
Electric Company, of Boston, has made an as- 
signment for the benefit of its creditors to Mr. 
Charles A. Williams, 18 Post Office Square, Bos- 
ton. 

The Germania Company has pursued & con- 
servative business policy, and had many friends 
who will join with ELECTRICITY in regret at the 
unfortunate turn of affairs. 


Two newspapers of Dundee, Scotland, the 
Advertiser and Evening Telegraph, are now 
being printed by electricity. These are the first 
papers in Scotland to adopt this method. 


Vol, iv., No 10 
Electric Installations. 


And Some Radical Changes in General Sys- 
tems of Wiring. 


BY C. а, ARMSTBRONG.* 


It is not my intention this evening to enter into 
а general diecussion of isolated electric installa- 
tions, but simply to point out some common errors 
and suggest some remedies that would seem in 
my judgment to make a better plant. 

In planning & building it is true that the de- 
signing of the electric plant is left until the last, 
everything else being considered first. 

In my experience I have found it not an un- 
usual thing to be called upon to design a plant, 
when upon receiving the plans I find that the ar- 
chitect has left room for the plumbers’ pipes, has 
prepared excellent runways for drainage, has 
looked after his catch basins, has located his ele- 
vator pumps and given them plenty of room in 
the basement, has provided ample space for 
everything except the electric light plant. There 
are no raceways in the building, space left for 
dynamos and engines is totally inadequate, boiler 
capacity is about half what it ought to be, no 
place for storage of coal, and yet the most im- 
portant feature of the entire building is light. It 
becomes necessary of course to at once make a 
claim for more space and provide raceways or 
some substitute therefor. Having obtained all 
the space possible, the next item that confronts 
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the designing engineer is, how to lay out his 
plant. 

One cause of & bad plant is through lack of 
forethought on the part of the designer of the 
building, &nother is, desire to save a little ex- 
pense on the first cost, third is from force of cir- 
cumstances. 

Generally, when а man has concluded to put in 
an electric light plant he wants it as soon as he 
can get it, and although he takes six months ога 
year to make up his mind, he wants tlie plant put 
іп at once. I prefer to get dynamos as close to- 
gether as possible. The only two conditions to 
be considered are, first, that they will not be re- 
versed in polarity by proximity of like poles, and 
second, that the armature of any machine can 
be removed without disturb/ng the other. A 
modifieation of this lay-out could be made where 
space is very limited by running one of the 
smaller machines in tandem, but ав а general 
rule I do not like to run in tandem. 

On the matter of foundations for dynamos I 
confess to be something of a crank. Ilike to 
have а good foundation under the dynamos. 
While not as absolutely essential as a good foun- 
dation under the engines. yet & concrete or brick 
foundation, in which the best quality of Portland 
cement has been used, is a very desirable thing 
for dynamos. I have handled almost all machines 
in the market and have never yet found one that 
runs as well without а good foundation as it did 
with one. 


*Abstract of paper read before the Chicago 
Club, February 20, 1898. . 
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Switchboards are the next item of importance. 
The switchboard should be placed within six or 
eight feet of the commutator of the dynamo or 
as near that as is possible ; a greater distance is 
unnecessary and a less distance is not so desirable. 

There is one precaution which should betaken, 
however, in all marble switchboards, that is, fas- 
tening instruments thereto. From the unyield- 
ing properties of either marble or slate, it is 
advantageous to have & coil spring and that con- 
nections should be made somewhat as shown in 
Fig. 1, otherwise the instruments will soon be- 
come loose by jarring of the board. In no case 
should the wire connections to the instruments 
beso placed that they can jar loose, as there is 
great danger of arcing. . 

It should be the object of all designers of 
switchboards to get the board as simple as possi- 
ble; to avoid all complications and yet have the 
board to accomplish the purpose designed, re- 
quires no little ingenuity on the part of the 
_ designer. 

It often happens in very large buildings that 
the motor load amounts to quite a considerable 
per cent. of the light load; when such cases arise 
I believe in having a third bus bar on the board 
which shall be used for motor connection. This 
applies only of course to such plants as have two 
or more dynamos, Where motor connections are 
used itis quite desirable to have an ampere meter 
to measure the amount of current used on the 
motors. This ampere meter should be “ dead- 
beat" and should have a range equal to all motors 
in the installation. A careful attendant would 
know if his motors got into trouble or blew a 
fuse, and could also tell how his different loads 
were being handled throughout the building. 

As to other meters on this board I would pre- 
fer non-polarized, from the fact that they are 
less liable to get out of calibration. There is one 
slight disadvantage perhaps, that if a machine 
should get to running asa motor an attendant 
might not as quickly understand it, but it is sel- 
dom indeed that this would occur, and where it 
does it does not require much intelligence on the 
part of the operator to know that the belt is pull- 
ing the wrong way; in fact, cases of operating 
dynamos as motors are also caused by a faulty 
method of cutting out machines when dynamo 
tenders attempt to cut the voltage down before 
pulling out machines. The proper way to dis- 
connect а machine is to pull the switch and let it 
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die a natural death; the same is true of motors. 

Dynamo switches should be made double- 
throw, one connection being on to the bus bars 
in such a manner that any or all dynamos can be 
thrown on to the motor circuit. By closing а 
switch the motor circuit is placedin multiple with 
the lighting circuit. By opening this switch 
and throwing down a dynamo switch a dynamo is 
connected to the motor circuit. 


[At this point Mr. Armstrong displayed a large 
number of photographic views of various switch 
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boards, typical of the principal lighting systems 
installed in this city. Space forbids their repro- 
duction and that portion of his speech pertaining 
to зве views is consequently omitted. | 


Wire is perhaps dangerous ground to tread 
upon, for each manufacturer of wire is thor- 
oughly confident that he has the only wire in the 
market that oughtto be used, but there is nothing 
more important in an installation outside of dyn- 
amos than wire. Use always the best wire. Dif- 
ferent methodsare pursued in ascertaining which 
is the best. In making tests upon wire I do not 
believe in soaking it in chloroform, naphtha,sweet 
spirits of nitre, phenol, amyl, aldehyde or any 
other nonsensical methods. In the ordinary 
course of usage wire is not subject to the genial 
influence of any of the above named substances, 
The greatest enemy of wire is ammonia, an 
enemy which is most potent and which is found 
in any and all plastering. 


The present method of running distributing 
wires in fire- proof buildings is, first, wire placed 
directly beneath the plastering with cleats; sec- 
ond, all wire being enclosed in interior conduit 
tubes; third, and the most desirable method, is 
the running of wires from the cut-out cabinets in 
moulding to the rooms and then under the plas- 
tering in interior conduit tubes to the outlets. 
This method I use almost exclusively. 


Fig. 2 shows one form of corridor moulding 
which I use. It has three compartments, one for 
each polarity of the light wire and one for the 
bell wires. When leaving this moulding, interior 
conduits carry the wires to the outlets. This is 
a better method than all interior conduits, as ar- 
chitects are every day limiting the thickness of 
plastering. Originally one and one quarter inches 
of plastering was considered just about right, 
now one-half inch is almost too much; in fact 
many of them complain bitterly when asked to 
u e onough plastering to cover one-quarter inch 
tubing; but the greatest objection to running in- 
terior conduits clear back to the cut-out cabinets 
is that a large number of tubes are brought to 
one point and it is almost impossible to make the 
plastering adhere to them. 

Many architects think that the only place to 
place interior conduits is in the flooring. I object 
to this very seriously because it is almost impos- 
sible to lay tubing in the flooring and prevent 
them from being broken to pieces by the work- 
men. 

I do not wish to be understood by these re- 
marks that Iam not favorable to interior con- 
duit, as in 95 per cent. of my work I use it, but I 
believe in restricting it to its proper place, using 
it in short runs between outlets and some form 
of moulding, which moulding will carry the wire 
back to the cut-out cabinets. 

In office and hotel buildings this is especially 
applicable; the amount of conduit is reduced 
to a minimum and the liability of breakage from 
settling of the building is reduced in proportion. 

There are three danger points in electric light 
plants—first, the switchboard; second, the cut- 
out cabinets, and third, the liability of ground 
on a circuit. 

Grounds can be avoided by the use of good 
wire, by using insulators to carry all risers and 
feeders and by distributing in moulding and in- 
terior conduit as described. 

Fig. 3 shows the common method of insulating 
fixtures. Electric gas lighting work I would not 
permit on my fixtures unless they were run with 
a quality of wire equal to that used in the electric 
installation. No ground should be permitted in 
the gas lighting circuit; no drop cord smaller 
than No. 16 B. & S. should be used and no wire 
smaller than No. 14. These suggestions I am 
satisfied are in the line of better and cheaper 
construction. 
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The safety valve of electric lighting is the 
fuse. The most dangerous current that we can 
have is known by some as the sneak” current, 
and is one that is so slight as not to affect the 
fuse and open the circuit. 

As tothe use of the eight amperes on а circuit 
instead of eight lights as is the present rule in 
Chicago, I believe there can be no serious objec- 
tion made. Lights“ is ап indefinite term and 


depends entirely upon the voltage operating for 
its value in current. 


The only object of limiting 
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the amount of current on circuits is to reduce 
the liability to destroy sockets by short-circuit- 
ing. А number of experiences have convinced 
me that eight amperes properly protected by an 
eight-ampere fuse will not destroy a socket by 
Bhort-circuiting. 

А plant should be designed with a small loss at 
the average load; this loss will vary with the use 
of the building. Very few buildings operate 
anywhere near their full capacity atany onetime, 
but if they should for а few minutes in the day 
require their full capacity the excessive cost for 
coal expended for that short time would nearly 


compensate for the interest on the copper, which 
is a fixed charge against the plant. '1his method 
would reduce the cost of running the distribut- 
ing to а minimum, danger of grounds would be 
almost entirely removed, and with improved 
fixture connections I doubt whether а better 
plant could be devised. | 

It, is true that this plant would not coincide 
with the city inspection rules of Chicago to-day. 
but the history of our inspection department has 
been one of incessant warfare against bad work 
and in favor of better and safer installations. 
The gentlemen who compose Prof. Barrett's 
staff are progressive. active and thoroughly alive 
to the interest of the electrical profession, and I 
am satisfied are willing to make any change or 
alteration in the present rules that would make 
our work better. safer and more in accordance 
with good engineering, and we all feel that they 
are working to accomplish this laudable object. 

Thanking you for your kind attention I will 
leave the paper to the hands of the critics of the 
club for the post-mortem examination and re- 


port. 


Personal. 


His many friends will be delighted to hear that 
Dr. F. A. C. Perrine, treasurer and general 
manager of the Germania Electric Company, has 
received the honor of an appointment to the 
chair of Electrical Engineering ir the Leland 
Stanford, Jr., University. at Palo Alto. Califor- 
nia. In the enjoyment of a full professorship in 
that institution, Dr. Perrine will find a congenial 
sphere. The best wishes of a large circle of ac- 
quaintances will go with the doctor when he be- 
takes himself to the Great West next fall. 


Correction. 

Inthe article on ** Motors for Alternating Cur- 
rents," by Mr. F. H. Leonard, Jr.. in our last 
issue, the single-phase current is called two- 
phase." It should read “single-phase ” in each 
instance. 


* 
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SOCIETY NEWS. 


Buffalo Electrical Society. 


"Long Distance Transmission of Power by 
Direct Currents" was the topic of a talk by 
Frank Kitton before the Buffalo Electrical 
Society at & recent meeting. 

He stated that the use of direct currents had not 
ately received the same attention as alternating 
currents for transmitting power, probably be- 
cause it was thought by many that they could not 
be utilized with the same degree of economy in 
covering great distances; that perhaps the 
greatest difficulties in this respect appear when 
considered from а standpoint of constant 
potential transmission, when such factors 
as pressure, size of conductor,” and 
loss“ appear to whipsaw with each other; 
and that it had not appeared practicable to trans- 
mit a large amount of power to a considerable 
distance with a satisfactory degreo of economy 
by means of direct current at a constant potential. 
while on the other hand more or less success 
has been attained with power transmission by 
direct currents on a constant current system, 
such systems being in apparently successful 
operation at home and abroad. It was understood 
that the proposition to transmit power to the 
World's Fair at Chicago, obtained from the Falls 
of Niagara, was based on such a constant current 
transmission. | 

Mention was made of a constant potential trans- 
mission recently patented by Mr. Charles 8. 
Bradley which presented some novel features 
that it is claimed will obviate the diffi- 
culties referred to. Mr. Bradley proposed 
to obtain a sufficiently high voltage for his 
purpose by connecting a number of genera- 
tors of comparatively low potential in series, 
thus overcoming the difficulties experienced in 
constructing commutators, and securing insula- 
tion in armatures, which under ordinary condi- 
tions will not withstand the excessively high 
voltage necessary, and at the receiving end plac- 
ing an equal number of motors in series for recon- 
version of the electrical energy into mechanical 
motion. 

It is said that this system ‘‘involves features 
for rendering the operation safe, both for the 
machines themselves and for the operators who 
attend them ”; that such an invention brings the 


direct current machine, which Һава very high 


efficiency, into the field of long distance trans- 
mission of power—heretotore such machines 
have been limited to power transmission over 
short distances"—and “аге designed to render 
practicable the development of a direct current of 
high potential and its reconversion into power at 
the end of a transmitting line." 

One of the novelties of the system appeared to 
be the use of ser ies connected generators in а con- 
stant potential system of trangmission. Theques- 
tion naturally arises, what are the advantag«s to 
be derived from transmitting power by such a 
system under constant pressure that are not 
already secured ina somewhat similar arrange- 
ment of generators for maintaining a constant 
current with an equally high pressure but which 
varies with the load. 

A lengthy discussion followed, bringing out 
some interesting facts. 

Mr. Frank C. Perkins, who has recently re- 
turned from abroad, where he had obtained much 
information on the subject, said: 

"TI do not вее the novelty of the invention of 
Mr. Bradley, for the reason that in looking up the 
principal central stations for trapemissicn of 
power Austria, Switzerland, France, Germany 
and Italy—mány different systems were found to 
be in use with varying success, and a station at 
Genoa, Italy, was among the most interesting, as 
it was operated by almost exactly the same ar- 


rangement as indicated by Mr. Bradley. The 
electromotive force used was 8,000 volts, a direct 
current being used for the transmission. The 
system is that of R. Thury, electrician of Cuenod, 
Sautter & Company, Geneva, Switzerland, and is 
on the same general principle as the plans they 
submitted for transmission of power by electricity 
from Niagara to Buffalo, at the request of the 
Niagara Commission. These plans took the 
highest prize awarded at that time— undoubtedly 
because the three-phase alternating system bad 
not at that time been so thoroughly investigated. 

„The total distance of transmission at Genoa is 
26 kilometres. The company operating the sta- 
tion is ‘The Societa Acquedotto Defewari 
Gallaiera,’ with a capital of 5,000,000 francs. 
The power obtained is froma small stream іп 
the mountains near Isoverda and Pontedicemo. 

„The total fall 18450 metres, and there are three 
stations built up the mountain side, each having 
a fall of 150 metres, the same water being used 
over three times. The highest station is called 
Paccinotti, the second Volta, and the third Gal- 
vani. 

From each station there are two conductors 
running to Genoa, Italy, making three distinct 
motor circuits, each carrying from 4,000 to 8.000 
volts, according to load. "The motors are all con- 
nected in series and vary from 6 to 60 horse 
power, a constant current being used of A am- 
peres and & variable voltage of from 50 to 1,150 
volts for each motor, according to size. The cur- 
rent in the lineis constant, and the pressure 
varies with the load. Each station has five tur- 
bines of 140 horse power. The speed of each tur- 
bine is 475 revolutions per minute. To each tur- 
bine two Thury dynamos are directly coupled, 
having a capacity of 70 horse power each, with s 
normal potential of 1,050 volts. The turbinis 
were constructed by Faesch & Piccord, of Geneva: 
Switzerland, the firm whose plans for the 
Niagara plant took the Niagara Commission's 
highest prize for turbines. There are two pipes 
conducting the water to the turbines for each 
Btation, averaging about 250 metres in length and 
a half а metre indiameter. One of the turbines 
and two dynamos are held in reserve for use in 
an emergency. 

These generators are all connected in series, 
making a total pressure on the line of something 
over 8,000 volts when theeight machines are run- 
ning. Тһе line consists of two copper wires 9 
millimetres in diameter, and each 26 kilometres 
long. Ata careful test made on a rainy day the 
loss on the 52 kilometres of line was less than 
one one-hundredth of one per cent., the electro- 
motive force at the time of the test being 4,000 
volts. 

„The governor used is an electric one of Mr. 
Thury’s design. Two direct current machines of 
150 amperes and 100 volts each are connected 
directly to a turbine of 15 horse power. One of 
the dynamos is held in reserve and the other 
used for regulating the field of the other dyna- 
mos. When a large electric motor is thrown out 
of use in the city of Genoa, the electric governor 
slows down the small water motor by an electric 
valve, and the exciter then furnishes less current 
to the field of the large generators, so that the 
potential of the line is reduced in proportion to 
the number of motors thrown out of the circuit. 
The regulator works very nicely, as was seen at 
the station Volta, while in operation. The gene- 
rators bave a guaranteed efficiency of 92 per 
cent., and the motors oyer 30 horse power also 
have an efficiency of 92 per cent., while the 
motors below 30 horse power are stated to have 
an efficiency of 88 per cent. 

»The motors in the city of Genoa are directly 
connected to incandescent low potential machines 
and arc machines for distribution throughout the 
city." 


Additions In the Department of Electricity. 

The Director General of the World's Fair at 
Chicago has made an arrangement by which the 
Department of Electricity has the privilege of 
adding to tho classification originally adopted by 
the National Commission. А new group has 
been formed which the officials have endeavored 
to make general enough to cover everything not 
heretofore classified. "This group is as follows : 


Class A—Construction tools, repairing tools. 
apparatus used in electrical construction. 

Class В- Apparatus for transmission of power 
to electrical generators, (steam, compressed air, 
turbines, oil, friction, gearing belting, etc., etc.) 

Class C—Processes of electro-engraving. 

Class D—Carbon and its application. 

Class G—Metals and their application in the 
construction of electrical apparatus. 

Class Н —The ** kinetograph.” 

Class J — Direct coupled engines and dynamos. 

Class K — Electric lubricators. 

Class L—Applicatien of electricity in testing 
and aging liquors. 

Class M—Electric tanning. 


Boston Notes. 


There is one fact well worth bearing in mind in 
connection with the recent serious conflagrations 
in this city, that no one has thought to blame the 
electric wires. A few years ago not an incipient 
blaze was heard of but the deadly electiic 
wires" got the blame. 


If there is one thing more than another that is 
influencing the value of General Electric stock, 
and setting the speculators’ tongues a- wagging, it 
is the fearful inroads which the Westinghouse 
Electric Company is making into the business of 
the Trust throughout New England. Contract 
after contract for railway motors and generators 
are falling into the lap of the Pittsburg people. 
We have seen such an array of these contracts 
within the last few days that the wonder is how 
the Trust can stand it. Of course the Westing- 
house Compauy is supremely happy; not so the 
other fellow. 


The Hartford, Conn., Electric Light Company, 
after installing a big electric power plant for the 
operation of which the waterfall at Tariffville 
is utilized, has found the demand for service so 
much greater than was at first expected that it 
has determined to put in more generators, and 
has in contemplation the erection uf a similar 
plant at another waterfall about the same dis- 
tance from Hartford—ten miles. 


The lecture on “Тһе Movements of Atoms and 
Molecules” which was delivered a few evenings 
ago by Professor A. E. Dolbeare of Tufts Col- 
lege before the members of the Thomson Scien- 
tific Club at Lynn, was one of the rarest intel- 
lectual treats of the season. 


The funeral service over the remains of the late 
Mr. D. A. Andrews. which was held in Trinity 
Church on Wednesday, was attended by a large 
number of friends, including many electrical 
men, who by their presence showed the esteem 
and oro in which the deceased was held 
by all. 


The subject of rapid transit is stil] engaging a 
large share of public attention in this city, and 
the Council seems bent on having something of a 
practical character carried out. There is no sort 
of doubt that whether the scheme to be finally 
adopted be overhead or underground, electric- 
ity will be the motive power. 


Chicago Notes. 


At the last regular meeting of the Chicago 
Electrical Association в very interesting paper, 
on the Practical Operation of the Storage Bat- 
tery,” was read by Mr. Fred L. Merrill. 


Mr. Gustave Mourath has opened an office in 
room 1,602 Monadnock Building and established 
himself as an electrical engineer and contractor 
for electric light and power transmission. Mr. 
Mourath expects to make long distance transmis- 
sion and high potential currents a specialty. 


Mr. J. H. Dean, a well known electrical engi- 
neer in the Northwest, has been appointed to the 
position of superintendent of the West Side Elec- 
tric Company of St. Paul. 
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Owing to ill health Mr. C. A. Daigh has re- 
signed his pusition as manager of the National 
Electric Company and has taken charge of the 
Chicago office. Mr. F. A. Young has been ap- 
pointed as his assistant. | 


Mr. E. Е. Seixas, of the Chicago and St. Louis 
Railroad Company, left Chicago last Wednesday 
on а business trip to Europe. 


Mr. Geo. Conover, purchasing agent, and Mr. 
Chas. Wirt, electrician of the Апьоша Electric 
Company, have goue East on a business trip. 


'The Western Electric Company, through their 
attorneys, Barton & Brown, have entered suit 
against the Brush Electrie Company to restrain 
them from usiug or making aninstrument known 
as the Rudd patent ground detector. 


Sir Henry Wood, secretary of the British Royal 
Commission to the Fair, in & recent interview 18 
reported as saying that he believes the electrical 
section of the exhibit from Great Britain will be 
8 disappointment to most of the visitors of the 
Exposition. As an explanation, he said that the 
English manufacturers of electrical machinery 
and supplies realized that, except in the case ofa 
few special electrical instruments, the y could not 
hope to compete with the American manufac- 
turers and therefore were somewhat discouraged 
in making a display. 


The construction work on the elevated electric 
road that 1s to nearly encircle Jackson Park is al- 
most completed. The workmen are at present 
employed in laying the rails. Work has begun on 
the stations, which will be located about every 
two blocks. 


S. A. Carr has resigned his position as assistant 
manager of the electrical construction depart- 
ment at the Fair to enter the empluyment of the 
Consolidated Electric Light and Street Railway 
Company of Schenectady. Mr. C. T. Schovil has 
been appointed to fill the position vacated. 


Five of the Westinghouse 15,000-light machines 
have arrived at Jackson Park and are being 
placed on their foundations. The armature of 
each machine required a standard 84-foot flat car 
to transport it from the factory. 


One carload of Brush arc lamps arrived on the 
grounds last week. These lamps are now being 
placed in position in the different buildings. 
Three hundred have already been hung in the 
Agriculture building. 


General News. 


What is Going on in the Electrical World. 


Waverley, N. Y.—Work will soon begin on 
the electric street railway. 


Kissimmee, Е1а. — There is talk of establish- 
ing an electric light plant here. 


Danbury, Conn.— The trolley system is to be 
introduced on the street railways this summer. 


Walla Walla, Wash.—The owners of the 
street-car line intend to substitute electricity for 
their horses. 


Milwaukee, Wis.—The street car mule has to- 
tally disappeared, electricity having complete 
control of all our railway lines. 


Lansing, Mich.—The experiment of munici- 
pallighting in this city shows good results for 
the first quarter, ending February 28. 


Cincinnati. — The extension of the new electric 
road to Fort Thomas, the Government post back 
of Newport, will be completed May 1. 


St. John. М. B.—Electricity will take the 
place of animal puwer on the street railway as 
soon as the electric plant is completed. 


Mount Vernon, Ill.—The electric light plant 
owned by Evans & Tanner, including fuur dyna- 
mos, was destroyed by fire on the 12th inst. 


Oakland, Cal.— Mayor Chapman has approved 
the ordinance granting the Alameda, Oakland 
and Piedmont Railway Company а franchise. 


Fall River, Mass.—The Electric Light Com- 
pany has decided to petition the Legislature for 
permission to supply power #8 well as light. 


Wabash, Ind.—George Webster, of Marion, 
has sold a half interest in the Wabash Electric 
Light Company to Thomas McNamee, of this 
city. 

Bath. М. Y.—Itis reported that a corporation 
is to be organized here tor the pui pose of build- 


ing an electric railway between Bath and Ka- 
nona. 


Goshen, Ind.—The Indiana Electric Power 
Company has been granted a franchise to build 
and maintain в street railway system within the 
city limits. 

Toledo, Ohio.—The Toledo Electric Compauy 
bas again raised its capital, and now it is $500,000. 
The raise is made to increase its facilities for 
electric lighting. 


Columbus, Tex.—The firm of Towel] & Shaw 
have been granted a franchise permitting them 
to establish and maintain an electric lighting sys- 
tem in Columbus. 


Oshkosh, Wis.—The contracts for city light- 
ing having expired, the council is considering 
whether the city would protit by establishing an 
electric light plant of its own. 


Long Island City, N, Y.—Ex-Mayor Gleason 
has put à number of men at work on a new elec- 
tric road from Hunter's Point to Flushing for 
which he claims to have a franchise. 


Kingston, М. Ү.-Тһе United Columbian 
Electric Company of Philadelphia have leased a 
building in Prince street here, where they will 
manufacture their new patent electric motor. 


Danbury, Conn.— The board of aldermen has 
concurred with the common council in granting 
permission for the use of the trolley on the street 
railways and the system will be applied at once. 


Canon City, Col.—The Canon City Electric 
Light &nd Power Company has purchased a lot 
of new machinery, and will double the capacity 
of the plant to meet the growing demands of the 
city. 


Fostoria, Obio.—A large factory for the 
manufacture of electric light carbons is to be 
established here by Tremaine & Crouse, of Cleve- 
land. The factory will cost $50,000 and will 
start with 100 men. 


New Brunswick, N. J.—A new electrical road 
enterprise has appeared here. The new concern 
has secured the right of way from the property- 
owners on the Cranberry Turnpike from New 
Brunswick to Milltown. 


Jamaica, L. I., М. Ү.-Тһе connty clerk's 
office here is open to receive bids for lighting the 
following villages with electric lights: Morris 
Park, Woodhaven Junction, Chester Park, Brook- 
lyn Hills and Clarenceville. 


Toronto, Can.—Seventy three miles of addi- 
tional track is to be laid during the coming sum- 
mer іп our street-railway systems. all of it for 
electric service. There are at present 55 miles of 
electric roads and 200 cars. 


Hoosick Falls, Mass.—The owners of the elec- 
tric-light plant at Hoosick Falls have in contem- 
plation the building of a r»ilrond from that 
enterprising village through North Hoosick and 
Walloonsac to Bennington, Vt. 


Toledo, Ohio. — Electric street cars will ply be- 
tween Toledo and Maumee this summer. А street 
railway line will be commeuced within sixty 
days and completed by August or September. 
T. P. Brown is at the head of the erterprise. 


Manchester, Va.—The supervisors of Chester- 
field County have given the right of way to Col. 
William H. Palmer, T. William Pemberton. Col. 
T. M. R. Talcott and George H. Jewett to build 
an electric road from Manchester to Petersburg. 


Albuquerque, М. M The city election occurs 
in April, and the Citizen urges the people to elect 
a mayor who believes in electric lights, new 
sidewalks, etc. A mayor who doesn't believe 
in electric lights" would be a bad thing for Albu- 
querque. 


Dayton, O.— Тһе Dayton Electric Light Com- 
pany's plant has been sold to New York parties. 
It is understood that a reorganization of the old 
company wil be made and а new company 
formed The capital stock of the new company 
will be $500,000. 


Seattle, Wash.—D. T. Denny & Sons have 
acquired a controlling interest in the consolidated 
electric railway system of the city by purchasing 
8,550 shares at $100 a share—$855,500. The com- 
pany will be reorganized and President Blunck 
will retire permanently from the road. 


Tacoma, Wash.—The Point Defiance Street 
Railway Ccmpary is building a filty-six foot 
steamer to be prcpelled |у means of a storage 
battery, the invention of Nickolas Lawson. The 


boat, if successful, is to be the leader of a number 
to be placed on the Puget Sound routes. 


Indianapolis,Ind.— The Sentinel states that the 
Verner- McKee syndicate have assumed control 
of the property of the Citizens’ Street Railroad 
Company, and are now in absolute possession. 
The transfer of the stock occurred at Chicago 
the last payment of $500,000 being made. i 


Baltimore, Md.—The News savs that withi 
few days the Baltimore aud Washington Boake 
vard and Tramway Company, as it is officially 
known, will be reorganized and plans will be 
adopted for building the connecting boulevard 
and electric railway between Washington and 
Baltimore. 


St. Charles, Ill. —The Crown Electrical Manu- 
facturing Company of Elgin have just com- 
pleted an extensive factory here, which is now in 
full running order. St. Charles is on the Fox 
River, about twenty-five miles from the limita of 
Chicago. The water power at that point is the 
best on the river. 


Bellaire, Ohio. —A company of Pe i 
capitalists, including J. R. Jolly, of өшін 
and А. Б. Leyda, of Beaver Falls, has purchased 
the street railway operated by J. Felix, and this 
is believed to mean the opening up eventually of 
113 miles of electric railway passing through five 
counties in Eastern Ohio. 


Utica, N. Y.—A scheme to utilize t 
power at Trenton Falls in the productione уын 
tricity is reported bere. It is to be hoped that 
whoever undertakes this enterprise will plan his 
work so as not to destroy the scenic beauty of 
the falls, which has attracted thousands of tour. 
ists from all parts of the world. 


Albany, М. Y.—In a recent act passed 
Legislature and signed by н аан Flower 
granting 9258.000 for certain improvements on 
the State canals, it is stipulated that $10.000 of 
that amount may be expended in conducting ex- 
periments to determine whether electricity can 
be effectively and economically applied as a mo- 
tive power on the canals. 


Providence, R.I.—A new corporation. ва; 

be the United Traction and Electric 9 
has acquired control of the Union Railroad. Sen: 
ator Aldrich is the reputed president of the new 
company. and the stockholders include Freder- 
ick P. Alcott and William C. Whitney, of New 
York; Lee, Higginson & Co., of Boston, and 
Marsden J. Perry, of Providence, 


Denver, Col. —A Denver man has a patent on 
an electric conduit which is claimed to be ser- 
viceable for side streets. though it would not do 
for a great number of wires. It is a continuous 
insulated metallic box which takes the place of a 
curbstone and is said to be strong enough to an- 
swer all the purposes of & curbstone while it 
makes the wires very easy of access. 


Bloomington, I11. — Ex-Senator W. H. Patter- 
son, of Mifflintown, Pa.. is said to be at the head 
of aschemeto build an electric railway to connect 
Bloomington with Lexington, twenty miles ахау, 
and а similar road between here and Leroy , also 
twenty miles from Bloomington. The cost is 
put at $500,000. Тһе company will furnish light 
and power as well as operate the railway. 


Louisiana, Mo.—A St. Louis syndicate repre- 
sented by Col. James О, Broadhead, W. J. 
Dougherty and O. C. Brison has been granted a 
franchise for the construction of an electric rail- 
road on the Louisiana and Middleton gravel road 
between Louisiana and Ashley, « distance of 
eighteen miles. Work will be begun without de- 
lay, and the road is expected to be in runuing 
order by September. 


Windsor, Conn.—The Eddy Electric Manu- 
facturing Company has shipped one of the 950- 
horse.power generators that have for some 
months past been in the works, to the World's 
Fair at Chicago. The other of the same build is 
being tested and will go forward ina few days. 
Other machines of less power are also nearly 
ready for shipment. The entire force of em. 
ployees is working overtime, and yet the com- 
pany is behind its orders. 


Jersey City, N. J. —' Ihe Crimmins street rail- 
way syndicate has been duly incorporated and 
has completed its organization. The principal 
ineorporators are E. F. C. Young. president of 
the First National Bank, Jersey City, represent- 
ing the Hudson County lines; Bernard Naighton, 
the Elizabeth lines. and Jeremiah O'Rourke., the 
Essex County lines. The field of operations of 
this mammotb corporation isof great extent, and 
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besides covering populous cities and towns in- 
cludes the several routes converging toward the 
Empire City. 


Schenectady, М. Ү.-Ап ice gorge in the 
Mohawk River at the Fitchburg Railroad bridge 
caused the water to overflow the banks, flooding 
that part of the city in which the Edison General 
Electric Company's works are situated. АП the 
exhibits which the company was preparing for 
the World's Fair were practicaliy destroyed by 
the water, as was also most of the machinery and 
stock on the ground floors of the buildings. 
Other factories 1n that section also suffered, and 
about 4,000 men were temporarily laid off. ‘The 
damage done by the overflow was estimated at 
over & million dollars. 


Chicago. An injunction suit has been brought 
by the Western Electric Company against the 
Brush Electric Company of Clevelund, in the 
United States Circuit Court, to restrain the latter 
from manufacturing and using certain instru- 
ments for electrical testing which were invented 
by C. H. Rudd.—The Enamel Insulator Com- 
pany of Chicago has tiled a bill of complaint in 
the United States Circuit Court against the Car- 
penter Enamel Rheostat Company of Bridgeport, 
Conn. The bill alleges an intringement of an 
improvement in electric insulators. An injunc- 
tion and accounting are prayed for. 


Willimantic, Conn.—At the Woman’s Club 
meeting a few evenings ago, '' after a song by 
Mrs. Morrill,” says the local paper, the sub- 
ject of electricity was introduced by Mrs. Nellie 
Crane in a talk illustrative of some of the earlier 
methods of producing electricity. Miss Page 
illustrated other methods of generating electric- 
ity—by the dynamo, galyanic battery and other 
apparatus. Mrs. Arthur I. Bill read а paper em- 
bodying the history of >xperimentsin electricity. 
including most of those which Miss Page had 
illastrated. Mrs. Alice Crane continued the 
topie by reading an article on Prof. Morse and 
the telegraph." 


Bethlehem, Pa.—The Times says: The re- 
cent chartering of several long distance electric 
car lines in Pennsylvania is the beginning of a 
revolution in transit facilities. There are nu- 
- merous isolated villages and extensive tracts of 
country which the steam railroads have not 
reached. In these secluded places land brings 
the lowest prices, and here the discontent of the 
farming pupulation is most decided. The cheap 
electric lines, which scale hills and plunge into 
valleys with little or no grading, which need no 
expensive stations, engine houses, ete., will 
eventually find their way to and open up these 
regions." 

New York.--Cary Smith, the yacht designer, 
has received an order for & 70-foot schooner 
which will haye not only full sail power, but will 
be fitted with an electric storage battery. She is 
designed for cruising in Florida waters, and 
when the wind fails her battery will enable her 
to keep moving at а six-knot speed.—' The Elec- 
tric Power Company, which brought an action 
against the Metropolitan Telephone and Tele- 
graph Company for cutting its wires on certain 
housetops in the city, got а verdict for $2.565.88. 
—The statement of the Edison Electric Illumina- 
ting Company, of New York, for February shows 
gross earnings of $105.778, against $77.344 last 
year; operating expenses $50,795, against $36.- 
858, and net $54,983, against $40,490. From 
January 1 to March 1 the net earnings were $121,- 
188, against $87,257. 


Brooklyn, М. Y.—The Brooklyn City Rail- 
road Company has ordered one hundred new 
open electric cars for summer traffic on its vari- 
ous lines. The company will also have four 
hundred cars altered and made into open electric 
cars. — Trolley cars have begun running on Fifth 
and Atlantic avenues to South, Wall and Fulton 
ferries. —The old bell-punch, which made cou- 
ductors on the street cars lament their fate, is 
soon to disappear. An automatic contrivance on 
the electric cars relieves the conductor of keep- 
ing tally of the fares, and so far lessens his 
responsibility.—' The Nasau Electric Railroad 
Company has petitioned the board of aldermen 
for the right to build a double-track surface rail- 
road on Ninth avenue from Union street to 
Twentieth street; Rogers avenue from the city 
line to Bergen street, Nostrand avenue and At- 
lantic avenue, to New York avenue. Liberty 
avenue, East New York avenue, Douglass 
street, Ninth avenue. Union street and Hamilton 
avenue to Ferry place; Marcy avenue from North 
Second street to Fulton street. and a route from 
the foot of Marcy avenue, South Fifth street, 
Union avenue, Johnson avenue, Morgan avenue 


and Hamburg avenue to the Evergreens Ceme- 
tery. | 


We have received, too late for reproduction, а 
photograph of the exhibit case of the Norwich 
Insulated Wire Company, which attracted а 
great deal of atte ition at the St. Louis Conven- 
tion. 


Queen & Company. 


Queen & Company, Incorporated. Philadelphia, reports a 
steady demand for their standard Portab.e Resistance 
Sets, which е joy a national reputation and are used in 
foreign countries. 

This ap»lies especially to ** No. T 805” which is recog- 
nized as the most efficient portable apparatus for practical 
work on the market. 

It сап be ured anywhere and every where, апа is abso- 
lutely invaluabie in locating faults or grounds ір eleciric 
light, telegraph or telepho: e wires. An euthusiastic pur- 
chaser writes: . , . itis the best portable set I have ever 
used or worked with, and co: sider any electric light or 
railway plant incomplete without one. The galvauometer 
I fund works well even in close proximity tothe intense 
magnetic fields of our dyramcs.” 

Descriptive circular No. 430 will be mailed by the makers 
upon application. 


Special Announcement. 


To our Customers and Friends: 

Desiring to take advantage of the opportunity offered by 
the World's Fair to evince our appreciation of favors in 
the past, received insuch abundance from our customers 
and friends, and realizing that the demands of our business 
are such as to make it impossible for those actually en- 
gaged in its everyday transactions to extend to our cus- 
tomers and friends such courtesies as we should be pleased 
to have them receive from us, we beg to announce that for 
this and other purposes in connection with the Great Ex- 
position we have organized a separate department, or 
World’s Fair bureau, and have conciuded arrangements to 
place this department in charge of Hon. Geo. В. Shaw, who 
паз b:en recently elected to Congress and is well known 
In electrical circles through his former connection with the 
National Electric Manufacturing Company as its general 
manazer. 

It will be a pleasure to us to hear from our friends and to 
render them any possible assistance either before or during 
their visit to the Fair. 

Trusting that we shall find that we may be of service to 
them, we remain, very cordially, 

THE ANSONIA ELECTRIC CO., 
F. S. TEXRY, Manager. 


— —— — — —— 


INCORPORATIONS. 


The Madera Electric Light Company, Madeira, Cal. Capi- 
tal stock, $100,000. Incorporators: R. L. Hargrove, Sol 
Lazar, A. B. Ganyard, J. E. Newman and D. M. Tomblin. 


The Edison Electric Illuminating Company, of Brooklyn, 
N. Y., has filed a certificate of an increase in the amount 
of its capital stock from $1,500,000 to $2,500,000. The pur- 
pose of the Increase is to extend the company’s business. 


The Home Medical Electric Company, at Chicago. Capl- 
tal stock, $5,000. Incorporators: C. O. Lindstrom, Theo- 
dore Paire and John P. Olson. The company will mauu- 
facture electric batteries. 


South Milwaukee Light and Power Company, South Mil- 
waukee, Wis. Capital stock, $15,000. Incorporators: Frank 
H. Brice, Wm. W. Williams and A. W. Bell. 


At Harrisburg. Pa., charters were recently granted to 
the Columbia Traction Company, of Columbia, Pa., capi- 
tal $10.000, and the Reading Traction Company, of Reading, 
Pa., capital $100,000. 


"һе Forest Hill Electric Railway Company, of Kansas 
City. Mo., has applied for a charter. The capital stock is 
$150,000. Directors: C. H. Hammett, L. E. Davidson, George 
Law and others. The road proposed will be six miles long 
and will run to Waldo Park race track. 


The Portable Electric and Power Company, Peoria, III. 
Capital stock, $250,000. Incorporators: Anson C. Tichenor, 
Robert Н. Walker, Ізайог Mantz and Frank Covey. The 
purpose is to manufacture electrical inventions. 


The Electric Propeller Company, Chicago. Capital stock, 
$200.000.  Incorrorators: William C. Marshall, David С. 
Kling and Louis C. de Proft. 


The Springfield, Jacksonville and Winchester Electric 
Railway Company, Jacksonville, Ill. Capital stock, 81,- 
000,000. Incorporators: James T. Self. George Huffaker 
and Warren Case, of Jacksonville: John Gibbs and Samuel 
G. Dewees. The purpose of the cc mpany із to construct an 


electric railway from Springtield to Winchester by the way 


of Jacksonville. 


The Direct Acting Electric Gong Company. of New Ycrk 
City. Capital stock, $15,000. Directors: Thomas Butler. 
George P. West. Edwin G. Bates and E. A. Foot man, of 
New York City: Henry B. Oakman and James F. Kelley, of 
Brooklyn. 


A charter has been granted at Harrisburg, Pa., tothe 
Pen Argyl, Bangor and Water Gap Electric Railway Com- 
pany, to run from Wind Gap to Pen Argyl, West Bangor, 
East Вап,ог, Johnsville, Williamsburg, Middle village. 
Poriland, through the Delaware Waier Gap to East 
Stroudsburg. Capital stock, $300,000. 1 he president is A. 
J. Stroh, o, Sunbury. 


The Citizens’ Electric Power and Street Railway Com- 
pany, San Antonio, Tex. Capital stock, $30,000. Incorpora- 
tors: A. H. Diliard, C. E. Harris, W. J. Clark, F. A. Barna- 
by, F. C. Dow, H. E. Barnard and C. C. Cisson. 


Pacific Electric Regulator Company. San Francisco, Cal. 
Capi.al steck, $500,000. Di.ectors: Н. W. Chase, J. P. 
Moore, J. R. Hanify, William C. Stair and John P. Muller. 


ELECTRICAL PATENT RECORD. 


`~ LETTERS PATENT ISSUED MARCH 14, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


493,618. Electric-Rallway Conduit and Contact. се] Davis 

3 noms M. Huntlogton, Denver, Colo. Fed Oct. 
А " 

493,623. Electric-Railway System. Thomas Harris, De- 
troit. mich.. assixı or, by esne assignmen в. to the 
Harris Eiecirical Propuislon Company, Limited, same 
place. Filed Jau. 8, 1592. 


ELECTRIC LIGHTS AND APPLIANCES. 


498,858. Electric Se arch-Lizht. Rudolph M. Hunter, Phila- 
delphia, Pa.. assigu: r to the ‘Lhomson-Houston klec- 
“іс Company, of Connecticut. tiled Sept. 16. 1801. 

493,359. hlectric-Arc Гашр. Kudelph M. Hunter, Pbila- 
delphta, 1 a., assi: nor to the ‘Th mson-Houston Electric 
Com, any. of Co necticut. Filed 1, 1592. 

493,360. Eleciric Aic-Lamp. Rudolph M. Hunter, Phila- 
delphia, Pa.. assig: оғ to the '1humson-Houston hlec- 
tiic Com) any, of Connecticut. Filed Oct. 14. 1892. 

493,411. Base for klectric-Lizht Brackets. James T. Robb, 
Mount Verucn. a- Signor to Ше kdison General Electric 
Company, New York. N. Y Filed Feb 24, 1891. 

498.446. Support for hlectric Lam в. John R. Protzman, 
Streator, Ill. Filed Se, t. 17. 1891. 

498,578. Electiic-Lampsupporter. Alvin G. De Witt, De- 
troit, Mich. Filed Feb. 7, 1891. 

498,609. Lau:p-Sovket. Henry P. Ball and Amandus Metz- 
ger, Sche.ectady. assigiois to ihe bene al Klectric 
Company, New York, N. Y. Filed aug. 8, 1892. 


DYNAMOS AND MOTORS. 


493.318. Dynamo-Electric Machine. t lihu Thomson, Swamp- 
Scott. Mass.. a-siguorto the Гһошв n-Hous on Electric 
Company, of Con iecticut. Filed July . 1891. 

498,337. Armature for Dynamo-bklectric Machin s. Horace 
F. Pa'shall. Lynn. 88-1vi or to the 1h: mson-Aecust'n 
Elect.ic € тра y, Boston, Mass Filed *e,t. 15. 1893. 

498,949. Armatui:e for Moto sana Gererators Norman C. 
Bassett. Lynn. Wass .assi nor tothe : bomson-hou-ton 
Ek c. ric Company, of Connecticut. Filed July 9, 1891. 

498.861 Switch for Месітіс Motors. Moritz *mmi-ch, 
London, En Пай, a sig or to the Immisch Electric 
Navi rati n and Power Company, of New Jeisey. Filed 
Nov. 21, 1891. 

493.375. Balanced Armature for Dynamo-Electric Machines 
or Electiic Moto:s and Method ої Ba ancing Same. 
Gano 8. Dunn. New York, N. Y.. assignor to the 
Crocker- Wheeler Electric Company, san e place, Filed 
June 6. 1892. 

493.425. Electiic Locomotive. Thomas A. Rdison, Llewel- 
lyn Park. N. J. Filed Jan. 19. 1891. 

493,481. Elec'ric Motor for Dental Work. Jeremiah Kellar, 
Canton. Ohio. Filed June 6. 1892. 

498,439. Commutator for Dynamo-Electric Machines and 
Method of Constructing same. Alexa: дег W Meston, 
St. Louis. Mo., assignor to the Fmerson Месітіс Manu- 
facturing Company. of Missouri. Filed Sept 12. 1892. 

493,447. Armature Connecticn tor Dynamo-Electric Ma- 
савт George A. Rollins, Chicago, III. Filed Feb. 16, 


TELEPHONE AND TELEGRAPH APPARATUS. 


498,245. Ear Attachment for Telephones. George McC. 
Brown. Nashville. У enn.. assignor of one-half to Ed- 
ward James Cahill, La Salle. III Filed June 23, 1893. 

408,253. Signaling-Tel graph. William E. Decrow, Boston, 
Mass. Filed Nov. 14, 1892. 

493,297. Acoustic Telephone. ‘I homas B. Rogers, Brook- 
lyn, N. Y. Filed June 8. 1892. 

493,304. Telephone Index Stillman L. Shaffer, Worcester, 
Mass. Filed Oct. 25, 1892. 

493,620. Tele phone-Helay. Samuel P. Freir, Fast Orange, 
N. J., assignor to the Western Union Telegraph Com- 
pany,of New York. Filed Dec. 15, 1891. 


MISCELLANEOUS. 


493,248. Electric Switch. William F. Bossert. Utica, N.Y., 
assignor to the Utica Electrical Maoufacturirg and 
Supply Company,same place. Filed Feb. 17, 1892. 

499,277. Method of Electro-Depositing Metals. Orazio 
Lugo, New York. N. Y.. assignor to the Cosmic Alloy 
апа Metal Depositing Company, of New Jersey. Filed 
Jan. 8, 1892. 

493.314. Lightrine-Arrester. Flihu Thomson, Swamp- 
Scott. Mass. assignor to the General Electric Company. 
of New York. riled Oct. 28, 1592. 

493,338. Multiple Terminal Cut-Out. Lark P. Bonebrake, 
Maryville. Mo. Filed Nov. 10. 1892. 

493,346. Personal-Equntion Chrorograph. Lionel De L. 
Wells, London. Fnzland. Filed Ju: e 17. 1892. 

493 369. Electric Switch. Alfred Stromberg, Chicago, ЛІ. 
Filed Nov. 1, 1892. 

493.880 Combined Cut-Cut and Lightning-Arrester. Ernst 
Е. Hammarstrom, Stockholm, Sweden, asgigt or of one- 
fifth to Axel Jungmarker, Worcester, Mass. Filed 
June 3. 1892. 

493.422. Klectrically-Heated Vessel. John V. Capek, New 
York, N. Y., ass'gnr of ore-half to Edward H. Johnson, 
same place, Filed Dec. 14. 1891. 

493,455. Месігіс Switch. Andrew M. Coyle, Baltimore. 
Md.. assignor to the Standard Screw Elevator Manu- 
facturing Company. same place. Filed March 3. 1892. 

498,558. Telethe mometer. Leroy S. Norton and Frank 6. 
Hoffman. Alpena. Mich.. said Hoffman assignor to 
said Norton. Fed Oct. 81. 1892. 

183,601. Thermostat. Thomas W. Shepherd, Peabody, 
Mass. Filled Aug. 6. 1891. 

493.602. Electric Contiolling Device. Thomas W. Shep- 
herd, Peabody, Mass. Filed Oct. 24, 1891. 
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The German Elmore Works. 


BY OLARENCE P. FELDMANN." 


The newly erected works of the Elmore's 
Metall Aktiengesellschaft are situated at Schlad- 
ern, Rhenish Prussia, about 40 miles from Co- 
logne, on the left bank of the Sieg, and not more 
ihan 800 yards from the railway station. The 
Sieg, which flows into the Rhine, winds its way 
in several large and nearly closed curves through 
the hills, and is able to furnish about 720 cubic 
feet of water per second. By negotiating one of 
these curves,and driving two 250 ft. tunnels, it 
was possible to get a total fall of 184 feet, which, 
as the whole mass of water can be utilized, ren- 
ders а total of 1,200 н. P. available. 

Ot the total available water power of 1,200 н.р. 
only 550 н. P. have been made use of so far. Two 
Кпар turbines, by Messrs. Briegleb, Hansen & 
Company, of Gotha, have been laid down, and the 
power is transmitted by rope gearing to-& com- 
mon shafting in such а way that one or the other 
or both turbines may be coupled or disconnected 
by means of suitable couplings. Great care has 
been given to the bearings of the shafting, which 
are all provided with loosely-revolving lubricating 
rings. In spite of the rather high number of 160 
revolutions per minute one of the wall bearings, 
which cannot be controlled during activeservice, 
made a record run of three months’ continuous 
running, and was found to be quite intact when 
it was refilled with oil. This feature, small as it 
may seem to be, is an essential one, as with the 
Elmore process interruptions or disturbances 
might prove disastrous. From the common 
shafting the dynamos are driven by belts. They 
are four-pole Helios Company dynamos, running 
at 230 revolutions per minute, and having an out- 
put of 1,200 amperes at 50 volts. The main shaft- 
ing also drives a small dynamo, which lights the 
building, and provides, by means of other auxil- 
iary shafting, the necessary power for the tank 
rooms. The engine room has been designed for 
eight large dynamos and for one or more steam 
engines, which might possibly become necessary 
in very dry summers. 

The tank rooms (see Frontispiece) are intended 
for 200 tanks corresponding to a total output of 
85 tons a week. At present only 40 tanks are at 
work, and a second set of 40 tanks is just being 
put down. The tanks, similar to those of the 
Leeds works, allow of the production of tubes of 
10 feet 8 inches in length and 22 inches diameter. 
All 40 tanks are connected in series. A room 
near the turbine house contains very large tanks, 
the sp:cial tanks, in which tubes of 15 feet length 
and 5inches diameter can be made. This room 
also contains the cyaniding tank in which all the 
iron cylinders, hydraulic rams, etc., get the first 
thin layer of copper before they are passed into 
the tanks containing the sulphate of copper solu- 
tion. Small electric motors drive rotating pum} s, 
which produce the circulation of the liquor in the 
tanks; other electric motors are directly coupled 
to circular tube saws and polishing discs. A 
powerful testing machine, fitted up in a special 
room on the first floor, is in continuous use. Not 
а single tube is sent away, the qualities of which 
with regard to tensile strength, elongation and 
contraction have not been carefully tested and 
registered. These figures, together with a most 
complete system of daily reports, allow a very 
complete control of the whole output, and the or- 
igin of every tube, and all circumstances con- 
nected therewith, can be traced back at any 
time. 

The greater proportion of the work done at 
Schladern is devoted to the production of tubes 
and thethickening up of calico rollers. Just 
lately another branch of the process has become 
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of great importance, namely, the coating of 
seamless wrought-iron tubes. These tubes are 
first turned true on the lathe, and then covered 
with a firmly adhering copper deposit, varying in 
thickness from ұу inch to] inch. The compound 
rollers obtained in this way are mostly employed 
in paper machines and in textile machines. They 
possess higher teneile strength than pure copper 
rollers without losing the advantages of the 
latter. It was also stated that large orders have 
come in lately for coating iron tubes for mining 


purposes inside and outside with a thin copper 


deposit, in order to protect them from oxidation. 
The adherence of the deposit to the rough iron 
surface is secured by a special process. 

The situation of the works, which have been 
planned, built апа are managed by Mr. Ernest 
Preschlin, in the most busy pait of industrial] 
Germany and close to the West Prussian Copper 
Mines, not only secures them skilled workmen 
and cheap raw material, but the selling facilities 
for their products are increased to a great extent 
by the close vicinity of АП the large German 
calico printers’ establishments and paper mills. 
However, the splendid water-power isthe main 
advantage which these works possess compared 
with their associated companies in other coun- 
tries. 


The Cost of Steam Power Produced With 
Engines of Different Types Under Practical 
Conditions; with Supplement Relating to 
Water Power. 


BY CHAS. E. EMERY, PH. D.* 


The paper of tbe writer on ‘‘The Cost of 
Steam Power,” published in Vol. XII, Trans, 
Am. Soc. C. E., November, 1883, seemed to sup- 
ply information desired on the general subject 
by many engineers not practising in that branch 
of the profession, and the writer has often been 
urged to modify the paper to suit more recent 
conditions. The prices of engines and boilers 
employed were higher than the ruling prices to- 
day, but these form a small percentage of the 
total capitalized values. The price of coal em- 
ployed was кІзо higher than the ruling prices in 
many localities at present, which directly affects 
the results, but it is evidently impossible to as- 
sume any price for coal which will apply to all 
locations. For these reasons it is believed that 
the table can still be employed with advantage by 
any one sufficiently familiar with the subject to 
make the necessary corrections for different con- 
ditions, 

It has been decided at the present time, in- 
stead of revising the former tables, to compare 
the cost of developing a given amount of power 
with several of the different kinds of steam en- 
gines now in general use. A unit of 500 net horse 
power has been selected for the purpose, though 
some of the comparisons are on the basis that 
several such plants are in the same station. In 


order to make the comparison at the same speed, 
it is assumed in all cases that the power is deliv- 
ered at a speed of 250 to 350 revolutions per min- 
ute, corresponding to the jack shaft speed of 
slow engines and the actual speed of high speed 
engines. 

it will be attempted in this presentation to 
examine all the principal causes which affect the 
cost of steam power in engines of different types 
operated under practical conditions, but the sub- 
stantial equalization of the cost of the power de- 
veloped with engines of different types and 
different degrees of economy. when expenses 
independent of the coal consumed аге con- 
sidered, will necessarily form a prominent fea- 
ture of the discussion, for the reasun that such 
expenses have frequently been neglected or in- 
adequately discussed, so that their very impor- 
tant bearing on the results is not generally 
understood. It wil be shown that such addı- 
tional expenses are fairly constant, independent 


*Kead at the Seventy-flfth Meeting of the American In- 
stitute of Electi ical Engineers, New York, March 21, 1598. 


of the type of engine, and that without consider- 
ing interest or dividends they will in some cases 
equal the cost of coal. It will be seen, therefore, 
in comparing two engines of which both are 
good, so that one, for instance, will only affect a 
saving of coal compared to the other of say 123 
per cent., making the relative costa of fuel as 8 to 
7, that, if additional costs equal to the former be 
added to both, the relative economies will be as 
16 to 15. and the saving reduced to 64 per cent. 
simply һу Ше summation of costs. If then we 
assume that all expenditures should pay 10 per 
cent. interest or dividends on capital invested 
and 10 per cent. of the difference in first cost of 
the engines equals an amount which represents & 
saving of 64 per cent. of fuel, then the cost to the 
owner of the steam plant will be exactly the same 
iu the two cases, since in one case he will pay in 
additional interest or dividends or the capital in- 
vested the same sum as he will pay for additional 
fuel if he uses the cheaper engine. 

In general it will be found, as in the above 
illustration, that the mere cumulation of costs, 
other than for fuel or interest, has the greatest 
effect in reducing the percentage of saving due to 
a more economical consumption of fuel, and that 
& consideration of interest and dividends may 
simply neutralize or reverse percentages that 
were already made very small from the first 
named cause. 

The original cost of the plant is evidently 
of great importance where on one hand mone 
is dear or on the other coal is cheap or the wor 
irregular. When the interest or dividend charges 
and others akin thereto are duly considered, it 
will readily be seen that the number of hours an 
engine operates in a year bas a very important 
influence on the question of first cost. as such 
charges for а given steam machinery will be ex- 
actly the same whether the latter be operated one 
hour per day during part of the year or twenty- 
four hours per day for the entire year, and the 
interest will also be the same whether the coal 
used cost $1.00 or $10.00 per ton. The saving in 
the total cost of conl consumed, either during the 
short hours or at the low price per ton, will evi- 
dently not be such as to warrant the adoption of 
high priced steam machinery. 

t should be observed that various condi- 
tions in addition to those previonsly named oper- 
ate to equalize the total cost of different kinds of 
steam machinery. For instance, with more eco- 
nomical engines smaller boilers are required. so 
the saving in the cost of the boilers partly com- 
pensates for the higher cost of the engines. 
Again. coal is at the present time cheap compared 
with former prices. and thia is true alto of steam 
engines of ordinary construction, which facts 
tend to maintain former conditions. On the con- 
trary, steam machinery designed to secure econ- 
omy.thongh lower than formerly, is still rela- 
tively high. 

Principally to obtain uniformity of expres- 
sion we may preliminarily state, on a somewhat 
elementary basis, that steam engines at the 
present time may be divided into two general 
classes, distingui bed as high speed and low 
speed engines, and though most low speed en- 
gines are operated at higber speeds than were 
emploved vears ago. there is still a definite dis- 
tinction. although in many cases the gradations 
not only appear to reach, but perhaps cross each 
other. The high speed engines are best distin- 
guished by the fact that they are of comparative ly 
short stroke and develop approximately the same 
piston speed as long stroke engines by an in- 
creased number of revolutions. 

We have also simple, compound and triple 
compound engines of both the high and low speed 
types, and either of them may be horizontal or 
vertical. Most low speed engines of the power 
proposed are of the Corliss type. or at least have 
much the same general proportions and some 
means of automatically cutting off the steam by 
the action of the governor to produce regulation 
of speed. 

Either of the above engines may also be op- 
erated with the steam escaping into the atmo- 
sphere or to a condenser, and in the latter case an 
air pump may or may not bensed. The first 
class of engines can no longer be distinguished 
as high pressure ergines." They are referred 
to herein as non-condensing engines." J hose 
of the second class are called ‘‘high pressure 
condensing. withont vacuum," while the term 
“condensing engines” is a general one applied 
tothose in which the steam is condensed and & 
vacuum formed. 

Table I. submitted berewith. shows in de- 
tail the cost of one horse power per year devel- 
oped in engines of different kinds wren operated 
for 10 hours per day for 808 days in the year and 
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for 20 hours per day for every day in the year, 
with columns showing the results in each case for 
coal costing $2,$3.$4 and $5 per ton. The re- 
sults are at first presented on the basis that the 
power required is comparatively steady so that 
no surplus machinery is required. А second 
presentation shows the results for electric light 
and other plants in case 50 per cent. surplus ma- 
chinery be provided to supply the maximum 
power during certain portious of the day. and the 
power for the remainder of the day is sufficiently 
ow to maintain the average. 

In column 6 of Table I will be found the 
designation of the several ty pes of engines com- 
Pared, arranged by the amount of fuel required 
to produce one horse power.  Distinguishing 
letters are provided at the left in column a for 
convenience of reference. In general the kind 
of engine employed will be understood from the 
names ata glance. They are presented on dif- 
ferentlines of the table, simple, high and low 
speed engines, both condensing and non-con- 
densing, componnd high and low speed en- 
gines, both condensing and non-condensing, 
high speed triple compound engines. con- 
densing and non-condensing. There are also 
three lines devoted to low speed condensing 
triple compound engines. Of these line J shows 
the probable results with machinery designed to 
secure economy in construction rather than the 
highest economy of fuel. Line K refers to a low 
abeed triple compound engine more expensively 

dated. for which the economy is assumed 
lo.-: vuan in the other case aud for which the 
results are believed to be the best that can be 
secured under ordinary average practice even 
with the best machinery. There has, however, 
for comparison, been added another line, IJ, 
assumed to be operated at still lower economy by 
the use of boilers of unusual economy and care- 
ful attention to the details of operation, for 
which purpose $1 per day is added to the labor 
а „„ The results shown in this line are be- 
lieved to be the maximum which can be obtained 
under the conditious of unusually good practice 
Wa. : Dest care available. 

Column с shows the indicated horse power 
required to produce 500 net horse power. Ав 
previously stated the net power is assumed as de- 
livered to a shaft revolving at a speed of 250 to 
85^-  "-tions per minute, such for instance as 
the aft of a so-called high speed engine, 
or the jac.. shaft of a low speed engine, conse- 
quently the indicated power of the latter must be 
increased sufficiently to overcome the frictional 
resistance developed in transmitting the power to 
the jack shaft. The total loss due to the friction 
of the engine and jack shaft of the slow speed 
engine is сс .sidered to be ten per cent., without 
reference to its distribution, which is substan- 
tially what has been obtained by experiment un- 
der average conditions. The friction of the high 
speed engines is fixed at 8 per cent, which may 
appear somewhat high for such large eagines, 
but 1t is believed to be warranted by the short 
stroke, Jarge bearings and high velocities neces- 
sarily employed, although it will undoubtedly 
show smaller in particular engines. In this way 
542 is fixed as the indicated horse power of the 
high speed engines and 556 as the indicated 
horse power of the low speed engines. 

Columu d shows the assumed steam press- 
utes a8 shown by gauge. The pressure regu- 
larly carried has been somewhat increased of 
late years, so that none of the engines are as- 

to operate at a less pressure than 100 

4nds. and for all the triple compound engines 

the pressure is assumed to be from 150 to 170 
pounds. 

Columns e and f relate to the feed water 
per indicated horse power per hour; column 
e showing the probable limits within which 
the feed water required will vary for engines of 
the tvpes stated when constructed by different 
manufacturers or operated under different con- 
ditions. The lower limit is believed to have been 
fixed in each case at the minimum result which 
has been obtained by reliable experiments with 
the class of engines referred to; these figures are 
therefore too low for average practice. The 
larger figures in column € represent results 
which inthe opinion of the writer may be ob- 
tained under less favorable but practical cireum- 
stances, and of course still larger costs would 
result from the use of apparatus imperfectly de- 
signed or improperly operated. Column f shows 
the feed water per indicated horse power per 
hour assumed for comparison. The figures in 
this column are not intended to be averages of 
those given in column e, but those which can be 
safely depended upon under conditions of prac- 
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tice. with the load varying between considerable 
limits. thereby affecting somewhat the economy. 
It should be stated that the desire to have these 
figures decrease progressively where possible 
has somewhat influenced the values selected as 
well as the above considerations, which should 
be borne in mind in making the comparisons. 
In cases where the conditions are especially 
favorable. the resnits for a type of engine writ- 
ten in one line may be taken from the line 
below or by au average of the results written 
opposite the name of such engine and those on 
the line below. It is believed. however. from a 
careful consideration of all the evidence availa- 
ble on the subject thit the fignres given are all 
that can be depended npon under average condi- 
tions of practice. Engines operating cotton 
mills or large numbers of small machines of any 
kind under conditions secnring a substantially 
uniform load will necessarilv give nearer the 
minimum results shown in column e. bnt engines 
generating electric current for electric railways 
or anbject to variable loads of any kind will 
rarely show economies as low as has been assumed 
for comparison in column f. 

Column g shows the commercial horse 
power of the boilers required to furnish steam 
to engines of the indicated power shown in col- 
umn е. The power of a boiler is really repre- 
sented by the quantity of water it will evaporate 
nnder normal conditions. Its rating shonld not 
be based on the maximum quantity it will evapo- 


rate, for in such case the steam presanre would 


fall during the operation of replenishing or 
cleaning the fires. There is really no snch thing 
ач an Absolnte boiler horse power, for the reason 
that the quantity of feed water evaporated re- 
quired by different engines varies through such 
wide limits. It is, therefore. necessary to arhi- 
сагу fix the rating for boilers based on the 
evaporation of в definite quantity of water nnder 
definite conditions. In the report of the jndges 
of Group XX. Cent. Exh., the writer called at- 
tention to the fact that for economical engines 
the boilers were generally designed as part of the 
plant; that for portable engines the boiler and 
engine were generally attached together, and he 
anegaated that the rated horse power of a boiler 
could pronerlv be fixed by the qnautity of water 
reqnired for engines of a class then most largely 
іп пяе, to wit. antomatic ent-off high pressure 
engines of 80 to 100 horse power. He therefore 
based the calenintion relating to the tests of 
boilers at. the Exhibition on the basis that the 
commercial horse power of a boiler shonld be 
fixed at thirtv pounds of water evaporated at 
geventy ponnd pressure аба temperature of 100 
decrees, Thia rating was adopted by the jndges 
at the time and has since heen adopted by я com- 
mittee of the American Society of Mechanical 
Епоіпеега. Tha increased dnty required by the 
hoiler to evaporate the water at an increased 
ateam pressure is small and may ordinarily be 
neole^ted. Тһе assnmed temperature of feed 
water, to wit. 100 degs., ean be readily obtained 
even with condensing engines, во the commercial 
horse power of boilers for the different engines 
haa heen found hy simnly taking the prodnet of 
the several indicated harre nowers in column c 
and of the water par indicated harra power in 
eolnmn f and dividing each hy thirty. or the 
number of nounds of water per horse power 
аяяптпей for the rating of boilers. Tt will be in- 
tereatine to observe that the high speed. non- 
eondenaing engines in line А reqnire 596 boiler 
horae nower to produce 500 net horse power. and 
that the nower of the hoilers contiunallv dimin- 
ishes with the reduction in feed water per horre- 
p^wor, an that for the ease laat named, line J. 
only 250 boilers or commercial horse power is 
reanired, 

While on the anbject of hoilera we proceed 
at once to the enst. of the hoilers given in column 
i. AR ahown Һу the heading. the prices stated 
not oniy inelnde the original cost, of the hoilers 
proper hnt. the erection and connection of the 
вате. which mav add я considerable gum to the 
oricinal cost. partienlarly where the work is of 
anch character that ateam preganre must he main- 
tained either on one boiler or another at all times 
during the hours of operation as is desirable in 
all kinds of mannfactnre and necessary where 
nnhlic interests are at stake as in electric work, 
All ateam apnaratna needs more or lesa renair. 
Aton valven will get off the stems occasiona]]v or 
obstrnetiona get npon the seats so that thev 
cannot he ahnt: packing will blow out here and 
there. joints will hecome loosened and leaky: in 
fact there are numbers of petty difficulties that 
are likelv to arise which will require a particnlar 
boiler to be shut off pending repairs, independent 
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of the regular suspension of cperations for the 
purposes of inspection and cleaning. To provide 
for such contingencies itis necessary to insert 
plenty of valves in the pipes so that one boiler 
muy be shut off independently of another. As 
accidents are likely to arise at the valves them- 
selves во as to require shutting off main steam 
pipes occasionally. the writer felt that it was war- 
rauted when building the plant forthe New York 
Steam Company to provide duplicate connections 
to each boiler so that the main steam pipes them- 
selves could be repaired without suspending 
operations. It was done іп that case by the пке 
of smaller pipes for the duplicates. and during the 
time they were used exclusively the steam press- 
sure was carried higher. Very many electric 
light plants have, however, been made since that 
time, in which every connection has been dupli- 
cated of full size. and valves placed in every 
branch where it was posaibly thonght any diffi- 
enlty would arise likely to canse а suspension of 
operation. Insnch case the water feed pipes are 
also duplicated in tha same wav. In the work of 
the writer above referred to. the duplication of 
the feed pipes was provided for by arranging 
blow-off valves which conld also be used as check 
valves by leaving slack in the connection of the 
stems to the valves and then making connections 
from the pumps to the blow-off pipes. This 
arrangement answered the purpose perfectly and 
in fact proved of greater importance than the 
auxiliary system of steam pipes. It will be in- 
teresting to mention that the latter were kept in 
operation all the time and used like what is 
called the ‘‘ donkey system” on board ship to 
sunnly the pumps and anxiliarv connections, 
There has been some embarrassment in 
selecting a tvne of boilers for this comparison on 
account of the verv considerable difference in 
cost. It has been decided to пяе а price suffl- 
ciently high to cover the cost of the better class 
of what are termed “ safety boilers,” or those in 
which the water is contained in tnhes, small 
chambers or comparatively small shells of un- 
uanal strength compared to the large shells of 
ordinary boilers. Tubular boilers, either of the 
horizontal or vertical type. are undouhtedly 
cheaper in the first place. and since, with eqnally 
good combustion in different cases. the economy 
obtainable ія increased slightly by increasing the 
heating anrface available for a given power, ordi- 
nary tnhnlar boilers are selected when large 
ratios of heating aurface to grate are desired or 
boilers of the sectional type employed with econo- 
mizers at the base of the chimney. Increased 
ant face in tnhular boilers chokes the draft. Tt fol- 
lows, therefore, that generally the tnbular boilers 
do not have the anrplns power of the better class 
of boilers of the sectional type and that there- 
fore when the power varies greatly and the ma- 
chinery is to he forced for several hours per day 
to its ntmost. ая in electric railway work. a 
greater H. P of boilera of the tnhnlar type must 
in general be provided than of the sectional 
e. Again, rome forms of tubular hoil- 
era, althonch showing high economies under 
the anecial condition of steadv work and 
earefn] attention, are not calonlated from 
their conatrnetion to rnn for a considerable 
time withont attention. and anv energency which 
prevents regnlar cleaning choker them np so 
that their performance is very mneh reduced and 
inadeqnacv of hoiler потег soon "ecomes evident. 
This ia partienlarlv the case with the cheap. and, 
nnder certain conditions, very efficient vertical 
boilera with amall tnhea. In the earlier form of 
aectional hoilerrall parta of the hoiler were com- 
nosed of tnhegs of amall sections which wonld 
leak at the ісітін and relieve the pressure mneh 
helow the exnlnaive limit of the sections. This 
kind involved diffienltiea in the wav of disen- 
gagement of ateam and were inconven‘ent to re- 
pair. an that in the more recent modified type, 
relected for comparison. all the water exposed to 
the direct heat of the fire ia contained in tnbes or 
amall cella and disongagement of the ateam takes 
Mae in druma at коте distance from the fire. 
With this form of bailer. dangerous exnlosions 
are immnarnihble. even when the water is low, and 
the eost of maintenance haa proved to he very 
mneh leas than for the ordinary typer of boilers. 
Tt ia thonght. therefore. that thongh boiler ex- 
plosiona are rare. the small risk of an accident is 
anfficient. particnlarly when repairar are consid- 
ered, to warrant the nae of an armaratun with 
which a general disaster ін impossible. А com- 
parison ін. however. made in Table TI for 
eheaner boilera, which shows that the final result 
ia not dne to the price of the boilera selected. 1% 
has been asanmed that sectional boilers for prees- ` 
ures not exceeding 125 pounds can be purchased 
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and erected in place complete with necessary 
attachments, furnaces, brick walls, connections 
to chimney, steam and blow pipes and other con- 
nections, with fire tools and fire room fittings in 
place ready for regulur use for $22 per com- 
mercial horse power; similarly the price for 
boilers erected and connected cumplete to carry 
regularly 150 pounds and upward has been fixed 
at $25 perc »mmercial horse power. 

In column i the above prices have been re- 
duced to the prices per net horse power by mul- 
tiplying the ratio of the commercial horse power 
given in column g to 500 net horse power by $22 
or $25 in the several cases, when, as would be ex- 
pected, it will be seen that the price per net 
horse power reduces as the economy increases in 
the same proportion as the commercial horse 
power of the boilers required. | 

We now return to column Л, which shows 
the cost of engiues erected апа connected ready 
for operation. It has been somewhat difficult to 
obtain satisfactory information for this column. 
Circulars were issned to different engine manu- 
facturers. and althongh all responded and some 
took special pains to furnish all the information in 
their power, the resulting data was nevertheless 
very incomplete, for the reason that few of the 
makers were prepared to mannfactnre high speed 
engines of 500 horse power, and none of them 
conld give prices thronghont the whole list. 
Again there appeared to be a difference of opinion 
among the mannfactnrers as to the kind of prices 
which should be given for such & purpose. Some 
undoubtedly added a percentage to those for 


incidentals which are always required in erect- 
ing an engine. The final results, though more 
accurate on the average for different parts of the 
country than would be obtained by a less careful 
study of the subject, cannot be depended upon 
for special conditions. It would be the business 
of any engine manufacturer to claim that he 
wonld furnish machinery of a given kind for lees 
th: n stated. and he could do it by using smaller 
engines or higher speeds thun is customary, or in 
а variety of ways. The difference in price be- 
tween an engine atthe shop and one fully erected 
and in operation should in all cases be duly con- 
sidered, and when a large number of engines 
are grouped on one system of piping for steam 
and another for exhaust. with condensing appa- 
ratus. air pumps and perhaps circulating pumps, 
the several items of cost mount up quite rapidly. 
There has been added to the cost of slow speed 
engines the cost of the main belt and a certain 
portion of the jack shaft, so as to put the high 
and low speed types on the same basis. The 
allowance will not, however, include the expen- 
sive clutches frequently employed. The prices 
for high speed non-condensing engines with 
boilers complete check very well with those col- 
lected bv Mr. Wm. M. Schlesinger for a book he 
is preparing with Mr. T. C. Martin. of the Flec- 
trical Engineer, of which advance sheets have 
been kindly loaned me. Mr. Schlesinger gives 
the prices of six planta, varying from 250 to 1.200 
H. P., with high speed engines of varions kinds 
and tubular boilers of various sizes. The total 
cost varies from $50.40 to $61 per E. P., and aver- 


TABLE II—SHOWING THE EFFECT ON THE COMPARISON IN TABLE I, DUE TO REDUCING THE COST OF 
THE BOILERS $5.00 PER COMMERCIAL HORSE POWER. 
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TOTAL COST PER NET HORSE POWER PER YEAR. 


TYPE OF ENGINE. 


| FIRST CASR. | 
| No surplus plant, Coal $8 per ton. 


| 10 hours day. 


From 
Table I. Reduced Table I. Reduced 


SECOND CASE. 
20 рег ct. surpl's plaut. Coal $3 pr. ton. 
90 hours day. 10 hours day. 20 hours day. 
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Ж МАМЕ. H H 
4 Fr^m 
A 
Simple high speed non-condensing..... 838.17 | $35 23 
T) low [T3 [T3 44 84.90 88 3*5 
Special role compouud. high speed ка ns 
8 al triple compoun g 
en меце. VCC 90,39 29.70 
Simple high speed condensing.......... 27 49 26 N 
5% ow “ W 26 77 26 19 
Compound high speed conden sing... 39839 95 79 
УЫ low as " em "Wr. Б 95.53 25.07 
Special triple compoun gh spee 
! ES байо |. CCC 94 85 24 87 
Triple compound low speed condensinz| 9597 $180 
{ te “ te oe [T] 25.82 94 88 
L |Do. for probable maximum results..... 21.19 23.78 


which they regularly sell the same engines in the 
market, while others evidently stated prices lower 
than would be furnished under strict specifica- 
tions. Few of the manufacturers replied to 
questions as to the cost of erection. stating that 
such cost would vary greatly with conditions at 
each location. In some cases, however. the costs 
of plants complete. including erection. have been 
obtained which checked well with estimates 
made up in detail in substantially tbe following 
manner: The costs of the engines at the shop, as 
furnished by manufacturers, were arraneed in 
order, and the shop price adopted flxed not only 
by averaging different prices for engines of the 
same power, but by comparison with prices for 
engines of different sizes, and in some cases of 
different types,it being attempted to make a 
gradation in price from one type to another ав 
nearly as the circumstances warranted. This 
method is the only practical one, for one mann- 
factnrer will quote prices for the same engine to 
develop either 400 or 500 horre power, and per- 
haps in another case at lower preganre or reduced 
speed even for 300 horse power. Several engines 
of different sizes are in some cases made by nsing 
the same frame and general details and simply 
changing the size of the cylinder so that the cost 
is not greatly modified for quite a range of power. 
In some cases it was necessary to consider double 
engines to produce 500 horse power. The priceof 
engines at the shop had therefore to be derived 
by digesting all the data based on the several 
conditions. To these prices were added the 
cost of foundations as calculated from drawings 
in some of the circulars, and an allowance was 
made for pipes, felting and the numerous 


$7089 | $69 95 | $41.89 | $4048 | $78 54 | #7520 
0555 | 6170 | 4098 | 3908 | 7164 7044 
59.61 | 5857 86.12 | 35.06 | 6487 | 6381 
5743 | 5674 3698 | 35% | esse | 69.4 
52 R9 W | 3292 | 3143 | 5765 57.5 
50.25 | 4967 — 3207 | 3194 | 5555 | 5472 
4999 | 4949 3133 | 35L | 5106 5415 
47.97 | 4681 , 80.92 | 90.17 | 52.66 | 51.91 
4595 | 4545 30 20 | 9951 | BIR | sone 
4595 | 4478 | 8144 | 83078 | 5149 | 5076 
4448 | 4899 , 8207 | 81.44 | 51.18 | 50.55 
49.17 | 41.76 | 3081 | 30.99 | 48.79 | 48.90 


ages $53.70 рег н. P., which checks well with the 
$58.90 given in Table І for such engines with 
sectional boilers. A comparison for lower priced 
boilers is however given in Table II. The price 
given for triple compound engines with boilers, 
bnildings and details complete. checks well with 
prices kindly furnished by F. S. Pearson, Esq., 
engineer of the West End Railway. Boston. for 
the large plant erected hy that company. Mr. 
Pearson considers that $75.00 per н. р. will be 
sufficient to complete that work. which inelndes 
surface condensers not considered in the table. 
Column 7 showr the approximate cont per 
net horse power of the chimney and the bnildings 
reqnired for the steam machinery. These have 
been based npon the actnal cost of various chim- 
neys in actual practice and upon the cost of com- 
paratively cheap bnildings to cover the engines 
and boilers. The prices conld he rednced by 
uring very cheap wooden hnildings, but are in- 
anfficient to provide for elaborate buildings de- 
signed to secure architectural effect. 
( To be continued.) 


Legal Notes. 


The Edison Electric Light Company of New 
York have filed a bill of complaint in the United 
States Conrt at Hartford, Conn., against the Con- 
nectient Glass Company of that city. The suit 
is brought for the alleged infringement of a 
1 in making glass bulbs for incandescent 
ights. 


Augusta, Ga. — The Augusta Electric Railway 
Company will probably extend its lines to Aiken, 
the South Carolina health resort, 


The Morality of the Patent 
System. 


BY FREDERIC A. C. PERRINE, D. 8C. 


Of the various qnestions which have arisen in 
relation to the late decision of the courtson the 
Edison Lamp Patent and the use of that decision 
made by the General Electric Company, no one 
is of more importance to us and to our Govern- 
ment than the question of the moral status of the 
patent and the use which has been made of the 
decision. 

As is well known at the present time the lamp 
in Edison's mind at the date of his application 
for а patent was rather an ideality than an 
actuality. The true carbon which was to revolu- 
tionize the whole world—not merely electric 
lighting, since she application of this lamp has 
effected a commercial revolution—had not yet 
been manufactured. However distinctly its re- 
qnirements were in the mind of theinventor the 
practioal carbon was not at that time а concrete 
fact; the carbon described in the specifications 
was not & commercial success, and it was only 
several years after the application that the bam- 
boo filament, on which the immense fabric of this 
business has been erected, was developed as a 
commercial product. 

The moral question, therefore, is the one of the 
right to individual property in an idea and is a 
question far wider than the right for use and 
abuse of a particular conception. 

The grand effort of civilization has been toward 
defining rights and duties—the rights we may 
demand and the duties which are demanded of us. 
Barbarism held that the only right was the right 
of the strongest and that there were no duties 
one was bouud to perform towards his fellow. 
His herds, his lands, his wife, his children, him- 
self, we might each appropriate to our own use 
were we but the stronger and could we maintain 
our rights by forceof arms. Egoism pure and 
simple was the moving principle of the savage, 
only gradually developed into altrnism as the 
race has advanced towards civilization. 

An advance made through the tribal and 
national consolidation which we have been taught 
to feel was the truest self-seeking. We attempt 
to elevate the poor in our cities, the downtrodden 
in all lands, from the feeling that the highest 
peace of mind, the easiest life together, is to be 
brought about by religiously performing our 
duties towards our fellows and raising them to 
the pitch of fellow-feeling when no oneof us will 
fear robbery or oppression from another. 

Personal slavery of mankind we have abolished, 
and on every side we see the moving forces which 
are tending to eliminate its last traces in oppres- 
sion towards workers or peoples. Personally we 
are untouched by the oppression which exists in 
Russia, but that any people is downtrodden we feel 
is an injury to the race, and, as a common human- 
ity, we protest against the last vestiges of 
oppression. 

In the case before us does the right to property 
in an idea infringe the rights of our fellows 
which as correlative duties we are bound to re- 
spect ? 

As I have said, we are not from this standpoint 
discussing une patent or its manipulation, but 
that custom of granting monopolies in ideas 
which has been handed down from the Middle 
Ages in the form of the patent system. Nations 
in the past have granted monopolies of trade and 
processes, have given territorial rights to com- 
panies ар l persons. and it is only within the pres- 
ent century that these grants have been confined 
to the commercial development of special ideas 
already perfected. Ав late as 1798 the Legisla- 
ture of New York granted to Chancellor Living- 
ston the exclusive right to steam navigation on 
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the waters of the State for a period of twenty 
years, provided that within a twelvemonth he 
should produce a boat capable of steaming four 
miles an hour, andon his failure to do so granted 
again in 1808 the same right to Livingston and 
Fulton. Such patents to-day are considered 
hostile to the best interests of the community. 

At that time was beginning the age of mechani- 
cal development which has so vastly changed the 

characteristics of the civilized world, and it 
seemed to the statesmen of the period that such 
official encouragements were necessary to turn 
men’s minds toward the development of their 
commercial and mechanical ideas. To-day we 
have found the fallacy of such a fancied necessity, 
but with true conservatism have yet held that 
by both exp2diency and right a man should be 
protected in the possession of the results of his 
ingenuity for a period of fourteen or seventeen 
years. 

But has the history of the past hundred years 
proven to us the right or necessity of such pro- 
tection ? 

Has the existence of the patent laws encouraged 
the discovery of new facts, and is the world 
further advanced in civilization than would have 
been the case without the existence of such 
laws ? 

Truly, it is as difficult to recall the past and, 
eliminating from it some important elemeut, to 
say what would have been if this element had 
not existed as it is to-day to predict the far dis- 
tant futare; but we may at least pass in review 
the advance the world has made, and ascertain, 
within certain limits, the causes acting to pro- 
duce these effects. 

In our own science of electricity certain 
names—as indeed in all other sciences— both in 
discovery and application stand before the world 
as landmarks of progress. Ampere, Gramme, 
Faraday, Thomson, Henry, Morse, Edison and 
Bell represent each great steps in the wonderful 
development of the science aud art. 

All of these men leave behind them a world 
richer for their genius, some reaping in riches 
their rewards and others obtaining only honor 
and consideration. АП have worked in the days 
of the patent monopoly and only some of them 
have sought its protection. 

In January, 1832, at the end of his description 
of the discovery of the continuous production of 
electricity from magnetism, and after describing 
а machine which in 1884 created a furor as a new 
dynamo, Faraday adds: I have rather, how- 
ever, been desirous of discovering new facts and 
new relations dependent on magneto-electric 
induction than of exalting the force of those 
already obtained, being assured that the latter 
would find their full development hereafter,” 
and turning again to his studies and his experi- 
ments, completed the great work of his life, care- 
fully describing his successes and his failures in 
the three volumes from which Clerk Maxwell de- 
rived his great work, '' Electricity and Magnet- 
ism," and toward which to the present day the 
inventor and investigator turn for inspiration. 

Do we oweless to Faraday for his study of the 
law of ohm than to Edison for his application of 
its principles to his lamp ? 

Henry. working in his laboratory at the High 
School in Albany,and again at Princeton,studied 
this same law and explained to Morse its applica- 
tion to the magnet; taught him the necessary ar- 
rangement of his wires and batteries for long 
distance transmission, showing at the same time 
an actual signalling system in operation. Has 
Thomson derived the benefit of his studies and 
discoveries on the Atlantic cable which have 
been freely given to the world and have made the 
ocean telegraph a possibility. 8nd has the work 
of Bell on the development of the telephone been 

grander and of more honor to him than his work 


upon the human ear and his development of & 
system by which the deaf and dumb both speak 
and hear ? 

Aud yet these, all alike, inventions and die- 
coveries, are ideas and the work of & man's brain 


in which we would claim for some the right of 


property. 

It is no reply to this reasoning to state that the 
common opportunity was open to all to obtain 
proprietary rights by application, for that these 
rights were not applied for and obtained makes 
the true force of the argument itself. Through 
the whole history of the world its greatinvestiga- 
tors have been engaged upon the discovery of 
nature's hidden secrets, and having once found 
them have gladly granted us the coveted knowl- 
edge of the world in which we live, and have so 
armed us to fightour battles againstthe elements 
that they have enabled us to turn the terrors of 
the unknown environment into friendly, familiar 
servants, whileit has been the work of the in- 
ventors, using these truths so made free, to 
conquer some problem of living; and should we 
reward them beyond the measure of the advan- 
tage which their brains have already given them 
in the commercial competition ? 

The struggle in business life is to-day to win in 
the fight of competition; this makes riches and 
makes them honestly. If weare ahead and keep 
ahead, our fortune is made as easily as ought to 
be the case. Butto reward a man for one step 
in advance by confirming to his use some share of 
the common property of the world’s knowledge 
is to grant him a right of oppression over others 
to whom he is under no legal obligation to per- 
form his social duties. 

Thus reviewing the past, we cannot fail but see 
that the great discoveries have been made by 
men who, in the common fight against nature's 
oppression, have given us their services for the 
glory of winning for us all, without any thought 
of personal riches to be gained by а govern- 
mental monopoly in the truths they have made 
known. 

We thus see that in the past the patent system 
has not produced the discoveries, and it remains 
for us to question whether it has encouraged all 
to do their best work for the cause of civiliza- 
tion, and on this point we may turn more profita- 
bly to the kindred system of the copyright, 
as in this field the character of growth іп the 
past one hundred years is more noticeable. 
The writer from being a poor despised wretch, 
hardly better than a servant in some great family, 
has risen to dignity and consideration, and often 
even to riches. We have the system of copyright 
in different lands, but not until lately an inter- 
national arrangement; besides this, a book may 
not be brought out anew as a plagiarism, but only 
ав а pirated edition. 

Now let us see what books have coat Jabor, and 
what books have breught riches, what books 
have been pirated and without the system would 
have yielded no profit, what books would have 
paid an author in any event. 

Turning to the nearest bookstore, or recalling 
from memory the namesof those seen and known, 
the answer is not far to seek. 

The scientific, thoughtful books, costing a life- 
time of labor, have often scarcely yielded the 
expense of their printing. The bestof all kinds 
of books have won their way slowly, and yielded 
fair returns, but have offered no temptation to 
the greedy and unprincipled, while the great 
sales of froth and ephemeral, easy writing, have 
yielded the fortune which withouta governmental 
protection would have been impossible; and can 
it be said, as one casts abont amongst the writers 
of to-day, that such possible gains have not often 
turned men capable of better work in other fields 
into this for a livelihood? 

While the results are not so apparent, it is 


nevertheless true that the same causes acting in 
the patent system have produced much the same 
effects, and so far from encouraging the investi- 
gator, these artificia] rewards have turned men's 
minds from the great field of discovery towards 
that lower but more profitable one of invention 
and has filled our land, as all others of civilized 
society, with men striving for that illusive and 
undue reward of an artificial monopoly. Truly 
we have made great strides in the development 
of our resources, and have not neglected alto- 
gether the field of investigation, but this proves 
rather that no check or artificial bar can hinder 
the advancing tide of intellectual development 
and turn aside altog:ther the inquiring mind 
from its search for truth, a search destined to be- 
come more and more active as we advance in love 
for our fellow-man and as the grand altruistic 
tendency of humanity asserts itself more and 
more strongly. 

Perhaps in the beginnings of the past such 
monopolies have tended to a development other- 
wise impossible, but to-day, ın the full tide of 
advancing competition, nothing is necessary to 
turn the mind of the mechanical or commercial 
genius towards such improvements as will yield 
to it an advantage in the race for markets and 
earnings. 

Nor is the reward by & monopoly longer neces- 
sary for the disclosure of & process since it can- 
not be said that our sciences are so far undevel- 
oped as to allow the details of a process to remain 
long undiscovered by more than a single genius, 
and should it so remain concealed is proof 
enough that the inventor has made an advance 
entitling him to extraordinary gains. 

For these reasons, then, it is my settled belief 
that the system of granting patents and copy- 
rights is condemned by the grand definition of 
right, that which extends the length and breadth 
of life, aud fits it better for its environment, and 
is accordingly to be classed amongst the errone- 
ous legislation of the past which & more devel- 
oped sense of the race’s advancement calls 
immoral. 

While the history of the electrical patents of 
the last twenty years lends to this argument much 
of its force, it is rather from the character of the 
field, with its hosts of investigator and its scien- 
tific methods, that the principles are apparent, 


than that in the electrical field there has been 
any dishonesty or undue shrewdness on the part 
of the various patentees; and while one may 
there feel most the sting of the injustice, we may 
not truly say that in this field alone has the 
world or the community been the sufterer from 
its own faulty system. 


Ayer and Tesla Honored. 


At the recent meeting of the National Electric 
Light Association at St. Louis, Nikola Tesla and 
James I. Ayer wereelected to honorary member- 
ship. The name of Cornelius Herz was dropped 
by unanimous consent. The Association roll of 


honor now stands as follows: 


Cromptón, R. E., London, England. 

Deprez, Marcel. Membre de I'Institut, Paris, France. 

Forbes, Gt orze D., London, Eng.and. 

Fujioka. Prof. I.. Tokio, Japan. 

Gramme. Z. T., Paris, France. 

Hopkinson, Dr. John, London, Fngland. 

Hospitalier, Edouard. Paris. France. 

Nichols, Dr. E. L., Cornell University, Ithaca, N. Y. 

Rothschild. Baron Al honse de, Paris, France. 

Sprague. John T., Birmingham. Kneland. 

Swan. Jose эһ W., Lauri«ton, Bromley. Kent, England. 

Thompson. Prof. Silvanus P., ‘lechnical College, Fins- 
bury. London. England. 

Yashima. Prof., Tokio, Japan. 

тотоп, Str Willlam, Glas zow. Scotland. 

Rowland. Prof. Henry A., Johns Hopkins University, 
Baltimore, Md. 

Brush, Charles F., Cleveland, Ohio. 

Edison. Thomas A.. Orange, N. J. 

Thomson. Prof. Elihu, Lynn, Mass. 

Spracue, Frank J., New York. 

Bowen, George S., New York. 

Weston. Edward. Newark, N. J. 

pawson.*1r William. Montreal. Can. 

Redpath, Frank R.. Montreal Can. 

Bevery, Prof. Henry T., McGill University, Montreal. 
Can. 

Lockwood, Thomas D., Boston, Mass. 

Ayer, James I., 8t. Louis, Mo. 

Tesla, Nikola, New York City. 
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Lighting by Phosphorescent Tubes.* 


High-tension work generally has developed 
with leaps and bounds, rotary current has step- 
ped into the field, high-frequency currents have 
yielded results seemingly magical, and in all this 
those most antique pieces of apparatus, the Ley- 
den jar and the Ruhmkorff coil, have played an 
important. and ever-increasingly important. part. 
The Geissler tubes, invented in the very early 
days at Bonn, having long served as the standing 
wonder of gaping crowds at popular lectures 


Pyke & Harris INDUCTOR Dynamo. 


when whizzed around in circles and displayed in 
letters of phosphorescent light, or discoursed 
upon by scientists in lecture theatres in fascinat- 
ingly interesting considerations of molecular 
bombardment, these tubes now are receiving the 
earnest attention of electrical experimenters with 
. the fond and not chimerical hope that in the illu- 
mination of the tubes lies the desired secret of 
practical lighting by glowworm or phosphores- 
cent light--light without heat. "Tis a consumma- 
tion devoutly to be wished ; and the rich reward 
that is promised to the inventor of true ''glow " 
lamps is certainly not less than awaits the in- 
ventor of “ electricity direct from heat.” 
Amongst the experimenters who have done 
much in a quiet and persistent way in the domain 
of extreme high-tension and vacuum-tube re- 
gearch аге Messrs. Pyke and Harris, who, to- 


Рүке 4 Harris Inpuctor Dynamo. SECTION. 


gether with Sir David Salomons, have carried 
out the practical utilization of phospborescent 
tube lighting toa degree which, if 1t cannot be 
said to solve the long-discussed problem, is yet 
attended with very suggestive and satisfactory 
results. At various Royal Society and other 
conversazioni displays of phosphorescent tube 
lighting of some extent have been made. and it 
is with interest that we have learned particulars 


* The Electrical Engineer, London. 


of vacuum-tube lighting for both theatres and 
private houses that have been carried out on the 
system thus bronght forward. Mr. Pyke, in 
conjunction with Sir David Salomons, has been 
carrying out а number of experiments in this in- 
teresting and enticing field of research. Quite a 
large glass-blowing laboratory is kept going for 
the production of all kinds of vacuum tubes—a 
very favorite form now adopted being that ofa 
closed coil, or spiral of thin glass tube, between 
two small bulbs. This coil, when made phosphor- 
escent, gives out a fairly brilliant cool light, 
using, it is calculated, about one watt per foot of 
tube lighted. 

The difficulty with these tubes is that when 
brilliantly phosphoresced they become heated, 
and there is trouble from melting of the glass 
after some interval of use. A further difficulty 
has been the necessity for the use of condensers 
to properly light the tubes, and condensers are 
both frail and cumbrous. In any case the light 
is never very brilliant— not sufficiently so, for in- 
stance. to take the place of ordinary incandercent 
lamps, though for the lighting of conservatories, 
where a soft and moonlight effect is desired, the 
groups of phosphorescent tubes produce an ad- 
mirable effect, and many houses are now having 
such '* glow" lamps added to the other lighting. 

Before alluding to improvements that have re- 
cently been made in this class of lighting, it may 
be interesting to explain the principles upon 


Рүке & Harris INDUC TOR Dynamo. SECTION. 


which the lighting of these tubes has been car- 
ried out in experimental form. 

An alternating current is, of course, necessary, 
and the inductor machine recently patented by 
Pyke and Harris is a very convenient form of 
dynamo to be used for private installations, being 
small, cheap and compact, though for town 
houses the alternate currents from the supply 
mains can be used. This inductor dynamo is 
herewith. illustrated, and is worth the attention 
of engineers. The cut represents a machine, 
which will light 60 16-c. P. lamps, though but 
20 in. by 15 in. by 21 in., and weighing 7 cwt. In 
the figure, B represents the magnetic mass form- 
ing an annular space for tne inducing coil, D is 
the inducing coil, R and R are laminated rings 
with polar projections wound with armature 
coils, J J are laminated inductors which alone 
rotate. and the completion of the magnetic cir- 
cuit causes the current. It will be noticed that 
the whole arrangement of the machine is far more 
solid than auy other dynamo as yet in use, and 
for the same space occupied is the most energetic. 
The whole machine consists of two castings, some 
iron stampings and wire coils, and is thus very 
cheap to construct. Like machines worked on 
the inductor principle, it has the advantage of no 
rotating wire; an: a further advantage is that, in 
case of the failure of one or several of the coils, 
there ie а fuse arrangement attached to each con- 


nection which melts before the current from the 
active coils passes into the defective one. 

To light the vacuum tubes, a tension of 50,000 
or 100,000 volts is desired, and this is produced 
by aspecially-wound transformer in oil, of the 
type that Messrs. Pyke and Harris patented and 
have produced for sume years. This transformer 
is plunged in dehydrated oil, which is kept in 
circulation by an arrangement of tubes like those 
in hot-water heaters. These transformers are ex- 


DIAGRAM OF CONNECTIONS FOR PHOSPHORESCENT 
TUBES. 


pensive, and have been lately replaced by a dif- 
ferent arrangement. 

Having the current at high pressure, the next 
question is the arrangement most desirable in 
practice for connecting the tubes. The tubes are 


PHOSPHORESCENT TUBE LAMP. 


lighted by induction effects, and the peculiar ar- 
rangement of connecting the condensers in 
parallel and the tubes in series are here illus- 
trated for the first time. Mr. Pyke has made 
careful experiments, and finds that to properly 
phosphoresce tubes of one inch internal diameter 
one square foot of tinfoil condenser is required. 
To light tubes of у, in. diameter, which have 
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been generally employed, condenser sheets $ in. 
Square are therefore required to giye the desired 
effect. 

On one side of а glass plate а number of con- 
denser sheets are arranged of the size desired, 
and these are all connected in parallel to the 
high-tension circuit, as shown by dotted lines on 
the figure, the dotted lines representing the 
under side of the sheet of glass. On the upper 
side the vacuum tubes are connected from one 
condenser plate to another, several in series, 


Uranium Spray Lamp. 
tubes of the same kind only on any wire. usually 


to make a total of one foot of tube. The whole 
of these tubes t en light up on turning on the 


current, it being understood that they are lighted 
by induction condeuser oscillations. 

The following are the practical directions for 
vacuum-tube work of this kind : 

Directions.—Class the tubes in average mini- 
mum interual diameter. Arrange that each tube 
or series of tubes in the various circuits have the 
same length. Tubes in each class only must be 
worked in series. Imagine the tubes electrically 
connected, then arrange the inductors with 
one square foot of foil (16 glass) to each square 
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COMBINATION 5,000-Уотт 


SALOMONS' 
TRANSFORMER. 
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inch of diameter. Above one inch the current 
should be graduated more by the surface of the 
aluminium wire. Any difficulty may be overcome 
by cutting off one or adding to both inductors. 
So far with the methods hitherto used, now to 
be discarded. The difficulties are apparent— 
special dynumo, expensive transformer, cum- 
brous condensers. Experiments have been made 
to do without the condensers, and to construct a 
small but powerful transformer which can be 
use l direct. A small closed-circuit transformer 
has been designed by Sir David Salomons and 
Mr. Pkye for use in conjunction with the supply 
companies’ alternating-current circuits, ntended 
to raise the potential from 100 to 5,000 volts, 
This is probably the smallest closed-circuit trans- 
former yet made, and is very cheap to make, as 
it is capable of being sold for £1 for ordinary and 


experimental use. The illustration shows it at- 
tached to ordinary 100-volt mains. 

The quantity of current which it furnishes at 
this potential is sufficient to very brilliantly il- 
luminate vacuum tubes. Indeed, so bright are 
they that the photograph from which the above 
illustration is reproduced was taken solely by the 
light of thetubes suspended from the secondary 
terminals. The transformer, it will be seen, is 
provided with an attachment in the form of the 
usual B. C." lampholder, the primary winding 
being connected to the brass contact-plates. 
This isa great convenience, as the connection is 
made, and the transformer securely held, in any 
conveniently placed lampholder. 

We understana that Sir David Salomons in- 
tends preceeding further in the same direction, 
and will sho tly introduce a combination similar 
to the uvuve, but with the vacuum tubes perma- 
nently fixed thereon, and arranged to form an 
ornamental illuminating device which can be 
used in conservatories and other places where 
beauty is of more importance than a very brill- 
iant illumination. 

The curled phosphorescent-tube lamp used in 
these experiments is here illustrated. In practice 
the two bulbs are hidden, the glass spiral only 
being visible, and several of these lamps may be 
easily arranged to form letters or words. A newer 
form of uranium tube is also illustrated, in which 
the electrodes are in the form of a spray. A large 
number of these tubes сап be connected in series, 
and lighted from the combination transformer. 

The transformers are made by winding three 
primary circuits of No. 22 wire—one at each end 
and one in the middle—over boxwood bobbins, 
with the secondary of No. 40 wire in between. 
The whole is then wound longitudinally over and 
over with fine iron wire till the central core is 
filled, making а small and solid bundle which can 
be suitably covered with velvet or other material. 
The vacuum tubescan be mounted thereon. One 
very convenient point is that, as they are fur- 
nished with an ordinary lampholder bayonet 
joint, current at 5,000, or perhaps even 10,000, 
volts will be within the reach of ordinary experi- 
mentalists at à mere nominal cost. The current 
going into these transformers is only 3 ampere 
at 100 volts, and the current atthe higher voltage 
is therefore infinitesimal—not sufficient, in fact, 
to give more than a slight shock. 

lt will be evident that high-tension currents 
are now within the reach of all, and we may ex- 
pect further developments in this fascinating field 
of DBOSpapresoene t tube e ligalig. 


The Telautograph. 


Professor Elisha Gray, whose numerous inven- 
tions for communication by electricity are well 
known, has perfected the Telautograph, or long 
distance writing machine, illustrated below. 

This consists of a transmitter and a receiver 
associated for use at one station. The structure 
of these instruments isremarkably simple and de- 
void of complication, and the mode of operation 
is in all respects direct aud positive. The methods 
for transmitting the electric impulses to the line, 
and then converting them in the receiver into 
the corresponding movements of the automatic 
pen, are of a positive character, апа are therefore 
not dependent upon accidental changes in con- 
ditions. 

An ordinary lead pencil is used on the trans- 
mitter near the point of which two silk cords are 
fastened at right angles to each other. These 
cords connect with the instrument, and, follow- 
ing the motions of the pencil, regulate the cur- 
rent impulses which control the receiving pen at 
the distant station. 

A lever at the left is во moved by the hand as 


to shift the paper forward mechanically at the 
transmitter and electrically at the receiver. 

The receiving pen is a capillary glass tube 
placed at the junction of two aluminum arms. 
This glass pen is supplied with ink which flows 
from а reservoir through a small rubber tube 
placed in one of these arms. 

The electrical impulses coming over the wire 
move the pen of the receiver simultaneously with 
the movements of the pencil in the hand of the 
sender. 

As the pen passes over the paper an ink tracing 


Pror. ELISHA Gray. 


is left, which is always а fac-simile of the sender's 
motions, whether in the formation of words, fig- 
ures or sketches, 

The Telautograph instruments are at present 
manufactured by the Gray Electric Company, 
who have erected a handsome and capacious 
brick building about one mile south of Highland 
Park, ПІ., on the line of the Chicago and North- 
western Railway. This company was organized 
expressly to manufacture the apparatus for the 
Gray National Telautograph Company and has 
already invested $125,000 on its building and 
equipment. It owns а tract of fifty acresand haa 


TRANSMITTING AND RECEIVING INSTRUMENTS, 


constructed a number of cottages for its em- 
ployees. The machinery is the best procurable 
and the instruments turned out are samples of 
superior workmanship. 

The main office of this company is at No. 80 
Broadway, New York. Its officers are as follows: 
T. M. Logan, president; Jno. W. Johnston, 
general manager; W. H. Eckert, general super- 
intendent, and Jos. E. Cox, secretary. 
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Proposed The comprehensive bill for the 
Socialistic regulation of the prices for 
Legislation. electrical current, just intro- 


duced in the Assembly by Mr. Finnegan, of 
Rockland County, seems to imply a necessity for 
additional facilities for the enlightenment of the 
population of that section in the field of electri- 
cal engineering. The plan proposed contem- 
plates the establishment of uniform prices for 
electricity in cities of certain sizes throughout 
the State, without reference to the cost of pro- 
duction of the current, or any consideration of 
the conditions in various localities which affect 
the running expenses of a central station. It is 
satisfactory to note, however, that the bill con- 
tains one suggestion of common sense which evi- 
dently crept in through some oversight. The 
prices are fixed to apply to cities of a certain 
number of inhabitants. 

The idea of the Legislature’s fixing a uniform 
price for electric current is suggestive of the ad- 
vantages which would ensue from a similar bill 
in regard to real estate, and possibly this princi- 
ple might be extended to include fruits and veg- 
etables. 
last-named articles might do more toward con- 


А consideration of fixed prices for the 


vincing our rural reformers of the fallacy of 
socialistic legislation than any experiments in the 
direction of electrical problems would, as they 
are undoubtedly more familiar with the former 
subjects. 

For these legislators whose sense of duty com- 
pels them to grapple with the problem of the 
cost of electrical current, we earnestly commend 
a careful study of ELECTRICITY, which will reveal 
the fact that a station operating by water power 
where labor is cheap can sell its current for less 
than one requiring an expensive steam plant, 
and where coal and labor may be dear. 

The following sample may be of interest : 


“Тп towns and cities of 15.000 population and 
under the rate of charge for electric energy for 
illuminating shall not be more than ten cents per 
1,000 watts. The rate of charge for electric 
energy for power shall] not be more than seven 
cents per 1,000 watts. Іп cities of over 15.000 
population the rate of charge for electric energy 
for illuminating shall not be more tban seven 
cents вет 1,000 watts, and the rate of charge for 
electric energy for power shall not be more than 
four cents per 1.000 watts." 


This certainly disposes of the matter in а very 
simple manner, but we fear these prices would 
discourage electrical progress in many localities. 
If a uniform price for illumination is desirable, 
we would suggest some amendments providing 


for the prices of gas, kerosene and candles. 
ж ж ж 


Economíc It has been said, and not with- 
Steam Power out reason, that the education 
the 
should be nine parts mechanical and one part 


Engineering. of electrical engineer 
electrical in order to fit him to successfully cope 
with the engineering problems which he is 
called upon to solve, and this view of the case 
receives а strong indorrement in the valuable 
and suggestive paper read before the American 
Institute of Electrical Engineers by Dr. Eme1y 
at its last meeting. Ав suggested by its title, 
„The Cost of Steam Power Produced with En- 
gines of Different Types under Practical Con- 
ditions," the paper treats exclusively of the 


mechanical engineering side of the subject, 
which nevertheless, is of paramount importance 
for the economic operation of electric central 
stations. 

Some of the conclusions which Mr. Emery 
deduces are somewhat unexpected to the engi- 
neering fraternity, who have not followed this 
branch of the business closely, and the fact that 
in the most elaborately equipped stations the in- 
terest charges on the first cost of the equipment 
are liable to more than counterbalance the sav- 
ing due to increased efficiency has escaped gen- 
eral notice. 

Another important point is also made con- 
spicuous in this connection. The paper shows 
the superior economy of operation when a 
plant is run continuously for the reason that the 
fixed charges such as interest, dividends, etc., 
are not proportional to the work done but are 
fixed for a certain definate time whether the 
plant runs all or only a fraction of the time. 


The figures given in Table I show the com- 
pound triple expansion engines working at high 
pressure to be the best mode of operation for 
some cases, especially where coal is dear, but 
with coal at an ordinary price the compound con- 
densing engine seems to show the best economy. 
A noticeable fact is that the high speed non- 
condensing engine, which has been developed 
through the demands of electrical central station 
requirements, makes the poorest showing of any 
of the different types of engines. 


These results, however, cannot be considered 
ав а criticism on any particular type of engine as 
Table I shows а decided variation in the maxi- 
mum economy of different engines according to 
the cost of coal and the hours per day during 
which the plant is in operation. The value of 
engines of sufficient speed for direct coupling to 
the dynamos cannot in many cases be ques- 
tioned. 

The most important point which Dr. Emery’s 
paper suggests is a careful study of the local con- 
ditions surrounding a station by the electrical 
engineer before prescribing any special design 
of steam plant, and it shows clearly the fact 
that no iron-clad rule can be adopted to cover 


every case. 
ж ж ж 


“Тһе By methods of journalism 
Lamp known only to itself, the Elec- 
Situation.  /rical World has started a 


feeble discussion on the lamp situation in its 
columns. This discussion is of course not par- 
ticipated in by the World itself, but is carried on 
so far chiefly by anonymous writers, and by an 
able representative of the Bread and Butter 
Brigade over his own name. 

The Electrical World has no opinions to offer 
on any subject except its own greatness; it is 
cocksure that itisthe biggest freak known to 
trade journalism, and we agree with it. 

But its opinions on the subject of the Electrical 
Trust, which bas been recognized as of vital im- 
portance by every man in the trade for eight 
months, are as great à mystery to its readers as 
are the hieroglyphics on the Obelisk to the goats 
in Central Park. 
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The Electrical World Yong since forfeited all 
title to the respect of decent men. No one ex- 
pected that at this late day it would begin to ful- 
fil its obligations to the trade which has made it 
all that it is. It has played the coward and sneak 
successfully (according to its own ideas of suc- 
cess, which are strictly financial.) and cannot be 
looked to now for better things. 

The numerous readers of Етествісіту, who 
number nine out of every ten men in the trade, 
arrived at definite conclusions on this subject 
some time ago. 

We know of no reason, however, why it should 
not be discussed now in the columns of the Е/ес- 
trical World. 

And when it has been thoroughly thrashed out 
a few times more, we suggest to our belated con- 
temporary the following as other appropriate 
topics for discussion in its columns: 

What was the foreign policy of Alexander the 
Great ? | 

Has the monopoly of Russia in Poland been а 
beneficent thing for the Poles ? 


Ф ж ж 


THE REFERENCE to the doings of the discred- 
ited Whiskey Trust by our Boston contemporary 
suggests the following questions: Did the 
Whiskey Trust take lessons in financiering from 
the Electric Trust? or did the Electric Trust 
take lessons in financiering from the Whiskey 
Trust? Further investigation must be awaited. 

. ж 


Was not Ferdinand Ward, before his exposure, 
looked upon as the shrewdest financier of his 
day ? 


t ж k 
Facts For years the stock gamblers 
Cannot Be who have controlled the for- 
Longer tunes of the Thomson-Houston 
Concealed. Company have carried out 


their schemes in the dark. By methods known 
best to themselves they have muzzled the daily 
press of Boston, and their operations were of 
little interest outside of New England. 

Many an entertaining story has been handed 
in by ап unsophisticated newspaper hustler, 
only to be thrown in the waste-basket by the 
better instructed city editor. 

There is good ground for believing that this 
state of affairs is drawing to a close. We cite in 
evidence the article on General Electric" which 
we reproduce in condensed form in another 
column. 

At least one Boston newspaper has made а 
good start towards performing its duty. All 
honor to the Boston Commercial Bulletin ; 
and if the Herald, Traveler, and Advertiser still 
decline to take the matter up, it will be for one rea- 
80n апа one reason only. We do not believe the 
management of these papers is for sale, but if 
they allow subordinates to smother this matter 
for & consideration, they themselves are almost 
equally culpaple. 

Passing over the matter of Mr. Edison's stock 
arrangements with the Lynn crowd, we come to 
something of wider interest—something which, 
probed to the bottom, reveals the rottenness of 
the whole Trust scheme. 

That the banks of New England have been 
munificent backers of the Thomson-Houston and 


General Electric Companies is no news. An 
exposé of the METHODS, however, by which bank 
officials have been drawn in, and held tighter 
and tighter in the coils of the serpent until es- 
cape is impossible, would be news to the multi- 
tude. 

The facility with which the Trust bas raised 
immense sums of money has been looked upon 
as marvellous by electrical men. They know 
the ‘‘ fishy " character of the reports given out 
from timeto time ; they know the business done, 
and can estimate the profits—or could if there 
wereany. They know the value of the Trust 
plants is not above $12,000,000 to $14,000.000, 
and that the price of the stock and bonds in the 
market to-day is not affected at all by the actual 
value or bona fide assets. They know the prob- 
lematical nature of the various stocks and bonds 
of local companies with which the Boston and 
New England banks are all but swamped, and 
with which the United Electric Securities Com- 
pany was driven to a standstill. They do not need 
to be told why new financing companies are or- 
ganized. 

The investing public of New England, how- 
ever, do not know all these things. 


The daily press of Boston has a duty to per- 
form. Its postponement will not only add to ite 
unpleasantness, but will prove conclusively that 
the newspaper men of Boston are not free agents. 

If these newspaper men are laboring under 
the delusion that the Trust can pull itself out, if 
let alone, and that the publication of facts will 
precipitate a disaster which may be avoided 
they are mistaken. The disaster may be post- 
poned; it cannot be averted. 

The public has aright to know the facts, and 
to be its own judge as to whether itis safe to 
continue its investments. It has a right to 
know what banks are in beyond their depth. 

The newspaper man who neglects to dig out 
the facts, or who withholds them from publica- 
tion, has no place in the profession. 

The annual statement of the General Electric 
Company is due on April 11. It will not be an 
honest statement. lt will not be a statement 
that would satisfy any $100 stockholder in any 
respectable newspaper company in the country. 
It should be looked into. 


It will show as assets the following items : 


Local companies’ stock. 

Local companies’ bonds. 
Manufacturing compantes' stock. 
Construction companies’ stock. 
United Securities Company's stock. 


These items should be analyzed. How many 
Syracuse bonds are there among the local 
companies! " bonds? How machstock and bonds 
of local companies which are on the verge of 
bankruptcy ? How much, stock and bonds of 
the Brush Company, which will probably soon 
be closed up for good, or of the Short Company, 
already shelved? 

All the financial arrangements of this concern 
may be beyond criticism. If so, why should 
they not be laid wide open to the public which 
is asked to invest its good money ? 

Why should an electric company more than a 
railroad company be allowed to conduct its 
business under a blanket ? 


There is good newspaper matter in all this. 

The Boston press should also give us the 
names of the banks which are loaded almost to 
the sinking point with these cats and dogs.” 
They should give us the lists of the bonds of 
various local companies which are held as col- 
lateral by the United Securities Company against 
its several series of bonds. What are they, and 
what is the record and future lookout of the local 
companies? АП humbug and '‘financiering ” 
aside, this is where their values rest: on the 
plants themselves. 

When the Boston newspaper men have gone to 
the bottom of this matter, and not till then, they 
can hold up their heads in the company of the 
honest and conscientious members of their pro- 
fession. 


General Electric. 


Boston is Growing Suspicious, and Investigates. 


When theconsolidation of the Edison Thomson- 
Houston was brought about and Edison and his 
friends were rooted out of their soft places and 
fat salaries, Edison was left with 35,000 of stock. 
He offered it for sale at $90 per share, and on 
his being refused he threatened to throw it on 
the market. The Lynn contingent were given 
three days in which to arrange for its purchase. 

After great pressure on the part of J. Pierpont 
Morgan, Edison agreed to hold his stock until 
April 1, 1898, upon the guarantee that it should 
be taken off his hands at par. The guarantce 
was signed by three of the prominent Lynn 
holders. 

At the time the agreement was made, it was 
shown to Edison that before April, 1898, the 
stock would be put to 150 and he should have 
the benefit of the rise, and a pool was formed 
for that purpose. In the meantime Edison's 
ore concentrating scheme in New Jersey called 
for all the money he expected to receive for his 
stock. This he was enabled to borrow through 
the help of Villard and the guarantee of the 
Lynn magnates. In borrowing, Villard was 
careful to use only institutions, which by a 
strange coincidence, were largely controlled by 
those who were heavily interested in the West- 
inghouse Company. 

In the middle of February, Edison through 
his friend and co-worker, Villard, was gently 
reminded that on April 1st the loans must be 
paid, and as they amounted to the tidy sum of 
$3,000,000 he had better be prepared. 

In the meantime Wall Street began to be 
flooded with stories of bear raids, engineered by 
enemies who were to be punished when they 
began to buy back short stock ; also stories of 
big earnings and surplus. At the same time there 
came a steady sale of stock which was explained 
on the ground of short sales; simultaneously 
bids were freely offered on Wall Street of 1-89 
and 1-16 of 1 per cent. to borrow the stock one 
night, which was heralded over the country as 
evidence of large short interest. To show the 
genuineness of these bids, we are able to state 
that the parties who were so anxious to borrow it 
at а premium were at the same time offering 8 
per cent. in Boston for loans on the ваше stock 
in lots of 1,000 to 5,000 shares. In faci, а cer- 
tain wealthy estate not far from the Sears Build- 
ing were paid 8} per cent. for $220,000 for 
thirty days, secured by 3,000 shares. 

The facts in regard to the short sales are 
these: One portion of the crowd, seeing that 
before April Edison stock must be sold and un- 
der circumstances that would prove disastrous 
to the price, began to fill all buying orders, and 
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at the same time, by every device known to the 
sharpest manipulators of to-day, to keep а 
market upon which to sell. So well has this 
been accomplished that the rank and file of the 
old Lynn party have taken thousands of shares 
supposing they were buying the short stock of 
bad bears. To set at rest the story of the rise 
which is coming when the bears begin to buy 
back the stock they have sold, we will state 
that we can produee a party high up in the 
affairs of this big Trust who will pay a big 
commission to any one who will pay $100 a 
share for 25,000 shares. 

Weare also able to state, and this is of the great- 
est importance to the business public outside of 
stocks, that there are certain banking institutions 
in Boston that are loaning in the aggregate over 
$6,000,000 upon this stock. 

There are outside of Boston, and inside of New 
England, other banks that are loaning over $2,- 
500,000 to practically the same people, although 
through dummy names, or over seven times, and 
in one case, over thirteen times the legal limit. 

To show the desperation of the people who 
are handling this gigantic stock-jobbing scheme, 
the company itself is loaning to the brokerage 
houses who are buying the stock and carrying it 
on margin enormous sums upon collateral that 
cannot be used in any ba nk in Boston at twenty 
cente on the dollar of the figure at which it is 
pledged, and the same money which they are 
loaning is what stock holders suppose has been used 
in paying merchandise bills which remain unpaid. 

The case of the Whiskey Trust in using its re- 
bate voucher cashisas nothing compared with it. 

We can also state that the latest scheme for 
getting money out of the investing public ( The 
$5,000.009 Electric Corporation) has been used to 
buy General Electric stock, but even that concern 
are getting so anxious to find some one to help 
them out of the hole they will bein when the 
Edison loans become due that they are trying to 
form a pool to buy the stock, which they are 
pledged to take but do not want.— Boston Cow- 
mercial Bulletin. 


The Brush Works. 


An Order to Close Them Which Was 
Countermanded. 


Private advices from Cleveland state that an 
order was recently received there to close up the 
Brush Works for good, but that the order was 
subsequently countermanded by wire. 

It is understood that the reconsideration of 
this order was brought about in short order by 
Charles F. Brush who threatened if it was car- 
ried out to at once go into the manufacture of 
incandescent lamps on a large scale. 

The inevitable must come, however, and Mr. 
Brush will not be able ultimately to protect the 
plant which bears his name. 

This order explains some previous orders to the 
Brush Company and its various local agencies. 

Not long ago it was directed that all the old 
machines at the Brush works be overhauled and 
put into salable condition; agents were com- 
manded to sell them, and were for the time being 
given a preference over the other sub-companies’ 
agents. It is understood that the new Illinois 
Central depot in Chicago got one of these bar- 
gains. 

EnEcTRICITY predicted some time ago that the 
closing of the Brush works was only a matter of a 
few months, and is not at all surprised. 


Turis is the slogan: No man should buy one 
dollar’s worth of supplies from the Trust which 
can be purchased elsewhere. Independent con- 
cerns should be aided in every practical way, 
and there is no more practical way than this. 
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“ҮРІП the Closed Conduit Supercede the 


Trolley in Large Cities?” 


BY F. C. PERKINS.* 


It would be folly for any one to assert that the 
trolley system for operating electric railways will 
be thrown out of use in small cities, villages and 
rural districts ; and until some efficient, practi- 
cal and reliable closed conduit system is brought 
before the public, the trolley will still continue 
to beused in the large cities as well. 

Aconduit system, however simple, could not 
compete with the trolley in the country, where 
long lines are necessary, and where wooden poles 
and a comparatively cheap line construction gives 
good satisfaction to the railway company and is 
not seriously objected to by the public. 

In large cities, however, where the trolley sys- 
tem is so greatly objected to on account of the 
so-called unsightly overhead wires,” the con- 
duit system, when perfected, will find many 
advocates, and be readily adopted by street rail- 
way companies interested. After looking ata 
street crossing in Boston with its network of wires 
as used in the trolley system, and then noticing 
the entire absence of overhead conductors in the 
city of Buda-Pesth, Hungary, one is impressed 
with the advantages of the conduit system, as 
well as the great difficulties under which our fire- 
men have to work. . 

Regarding the cost of construction, a conduit 
system would compare very favorably with the 
trolley in cities where the authorities insist on 
the feeder wires being placed in underground 
conduits, and where an expensive line construc- 
tion with iron poles, guard wires, etc., is re- 
quired. 

The systems now in use for operating electric 
railways are, first, the trolley, and second, the 
open slot conduit. Every one is so familiar witb 
the trolley system that to go into details regard- 
ing its operation would bea waste of time; but 
we are not so familiar with the open slot conduit 
as it not in general use at present. 

The Siemens & Halske system has been in use 
for some time in Buda-Pesth, Hungary. The 
Love system is now in operation in Chicago, and 
the Bentley-Knight system was operated ashort 
time in Boston, but has not been in use for sev- 
eral years. 

The greatest difficulty the companies using the 
open slot conduits have to contend with is main- 
taining a good insulation for the main conduct- 
ors, the loss of current through leakage in wet 


“ weather being sometimes very great. 


Many methods have been proposed whereby 
closed conduits might be used, thus avoiding the 
misuse of the conduit for a sewer, as is often the 
case with open conduits. 

The Closed Conduit System is the one we wish 
to discuss this evening. Many patents have been 
granted in this line of work, and it will be inter- 
esting to study some of them. 

The conduits may be divided into two groups: 
first, those operated electrically, such as the 
Lineff, Smith, Harding, Heron, Dewey and 
others; second, those operated [mechanically, 
such as those of Van Depoele, Thomson, Brain 
and others. 

The objects of the closed conduit are to do 
away with slotted channels, and toshut in the 
conductor sothat neither dirt nor water can reach 
itand form a source of leakage. 

An English patent was granted Alexander 
Lineff, of London, July 11, 1888. The charac- 
teristic feature of his invention is that a magnet 
on the car as it travels keeps attracting or draw- 
ing up fresh portions of an iron band, and thus 
puts the conductor proper in electrical connec- 
tion with one or two sections of an upper rail, 
from which the current can be collected by а 
trolley wheel in the usual manner for driving 
the ear. In case the connection is broken, а 
battery must be kept on the car to energize the 
magnet. in order to again pick up the iron band 
or conductor within the conduit. 


* Paper read before the Buffalo Electrical Society, March 
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Mr. H. W. Smith, of Newark, New Jersey, was 
granted United States patents March 5, 1889, for 
a system using a closed sectional conduit, in 
which the connection was made from the main 
bare conductor inside the conduit to the surface 
sections by means of small armatures mounted on 
bearings within the conduit. These armatures 
were attracted and drawn up by permanent and 
electro magnets mounted on the frame of the 
car. The permanent magnets were undoubtedly 
used to avoid carrying storage batteries on the 
car in case the connections were broken between 
the main conductor and the sections of the con- 
duit. The current is conveyed to the car by 
means of brushes. 

( To be continued.) 


The Most Economical Age of Incandescent 
Lamps.* 


COMMUNICATIONS. 


Prof. Benjamin F. Thomas—I am indebted to 
Mr. Hering for the copy of his very interesting 
&nd valuable paper and for the opportunity to 
contribute а little to its discussion. All who are 
interested in any way in incandescent lighting 
must, with me, feel under obligation to Mr. 
Hering for the application of the O'Keenan 
analysis to the data of the Ohio test, and for his 
skilful interpretation of the results. The 
original paper and its discussion at Chicago 
established the fact that lamps last altogether too 
long for economical results, and also the fact 
that the lamp of highest initial efficiency is not 
always the most economical. Mr. Hering's 
paper now turns the conclusions there expressed 
in general terms into a complete demonstration, 
and adds other facts which will doubtless prove 
quite surprising to many who haye made lamp 
questions а study. If the results are properly 
understood and applied, they must prove to be 
of great value to the lamp manufacturer. the 
station manager and his customers, and all who 
have anything to do with incandescent lamps. To 
the owners of isolated plants, Mr. Hering has 
demonstrated the importance of renewing lamps 
when they reach the point of minimum cost. (Why 
not call it the O. K. point?) It hardly seems 
right, however, to advise any one to run the 
lamps until they ‘‘ die а natural death" when 
the amount of light afforded is not important. 
Economy considered, it is better to use, in such 
place, lamps of the lowest allowable candle 
power, and to renew them as elsewhere. Central 
station managers who furnish lamps to their 
patrons without specific charge for lamp re- 
news, and who charge by meter record, will, of 
course, find it pays best to run the lamps just as 
long as they can, without causing enough dis- 
satisfaction to seriously affect the number of 
customers they have. À rough calculation shows 
that even this class may profit by the deductions 
of Mr. Hering. The manager who runs & lamp 
1,200 hours, instead of renewing at 400 hours, 
loses 12 cents of profit which he would have 
made on the larger current which would have 
passed through the lamp апа meter if he had 
renewed at the proper time. The strength of the 
current which flows through the lamp diminishes 
as the lamp grows old, апа therefore the watt 
hours which will be recorded will be less during 
the last half of the natural life of the lamp than 
during the first half. This is, of course, equiva- 
lent to decreasing the station output when 
lamps are burned as long as they will last. If we 
ever have lamps produced and sold at about 15 
cents it will then be best for station managers of 
the class supposed to renew at the 400 or 500 
hour point. 

It is interesting to note that the man who isa 
customer of such a centrel station will find it 
profitable to buy his own lamps, even though no 


* Paper read before t^e American Institute of Electrical 
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deduction be made in the price charged by the 
station. The higher average candle power of the 
lamps when renewed each 400 hours will enable 
him to light his premises equally well witha 
smaller number of lamps, and the saving in his 
meter bill will more than pay for all the lamps 
used, and he will have а more uniform and more 
satisfactory light. It seems notimprobable that 
the central station of the future will limit itself 
to supplying current through its mains, the one 
who buys current furnishing his own lamps, 
fixtures, wiring, etc., and the fact last consid- 
ered ought to be helpful in bringing about 
that state of things. 

Mr. Hering's Fig. 8 furnishes а very striking 
view of the relative values of several lamps as 
money savers. At 400 hours, lamps А, K, F and 
M are very close together, the extreme difference 
in cost of 1,000 candle hours being only 1 cent. 
Where the difference in cost of light is so small, 
it matters little which lamp be chosen, unless the 
the user of the light is particrlar about uniform- 
ity of candle power during the 400 hours. 

Referring to Table IV of the paper read at 
Chicago,t the percentages of original candle 
power were, at 400 hours, for А, 74 per cent.; for 
Р, 77 per cent.; for к, 78 per cent., and for M, 90 
рег cent. The M lamp is therefore best when 
uniformity of candle power is deemed important. 

It must be borne in mind, however, that the 
number of lamps of each make tested was too 
small to base a sound judgment of relative 
merit on, and the above comparison must be con- 
sidered as an illustration only. 


Prof. Elihu Thomson—I have received the 
advance proofs of Mr. Hering's paper on incan- 
descent lamps. I have very little time at present 
to add anything to the discussion of the matter. 
I think his points are well taken, but I also think 
he is quite right in pointing out that they are 
theoretical rather than practical. I think his 
practical rule for the running of lamps, which, 
as stated by the paper, is to run them until the 
diminution of incandescence becomes noticeable 
and then discard them, is а very good one. 
Whether to break them or not is another ques- 
tion. They are of course still capable of being 
run at a high incandescence for а short time if 
the voltage be increased. In fact, looking at the 
matter again from a purely theoretical stand- 
point, it strikes me that the ideal condition for 
running is to start the lamp at the potential for 
which it is made and gradually increase the 
potential so as to keep up a fair or uniform light 
efficiency regardless of the life of the lamp, let- 
ting the lamp go when it will. Of course this is 
not practical in most systems, but can be approx- 
imated by putting the olderlampson parts of the 
system which have the highest potential where 
there exist differences of potential. It also strikes 
me that the calculations wil need to be varied 
with every change in the time of running of a 
lamp; in other words, if out of а set of lampsthere 
are some which only run a short time for each 
day while others run a much longer time, the 
time for discarding a lamp will vary, theoreti- 
cally, in thiscase. The short time lampsdemand, 
theoretically, a higher light efficiency through- 
out their use. 

It still remains after the discussion that we 
should not relax our efforts to obtain a lamp 
with long life, and one having an economical effi- 
ciency during that life. Furthermore, it is evi- 
dent that the longer the life of the lamp, if the 
economy of the light production is maintained, 
the less in proportion becomes the cost of re- 
newal to the other expenses. There is something 
to be said also on thescore of the convenience of 
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use of the long life lampsas against a lamp which 
runs down rapidly, which in a discussion like 
this is liable to be left out of the question. Where 
lamps require to be renewed very frequently and 
are somewhat inaccessible in their placing, the 
long life lamps have an advantage in the saving 
of labor. 

In my opinion, the development of the manu- 
facture of incandescent lamps will give rise to 
the production of lamps of short and long life to 
suit the varying conditions in practice and the 
relative cost of power to cost of lamp renewals. 


Prof. E. P. Roberts—It was my intention to 
attend the meetiug of February 21st; having, 
however, changed my plans and being yery much 
rushed, I only have time to drop you the follow- 
ing brief memoranda: 

1st. Ап instructive line of investigation, follow- 
ing the method of Mr. Hering's valuable paper, 
would be to determine the comparative value of 
lamps L” 8.8 watts at start, 5.5 at 500 hours 
and М” 4.8 at start and 5.1 at 500 hours. 

2d. Undoubtedly, blackened lamps should be 
either destroyed or used where amount of light 
is of little consequence, or used for resistance 
racks. 

3d. That as long as lamps have a 90 per cent. 
probability of‘ being operated anywhere from 2 
per cent. below normal voltage to from 10 per 
cent. and upwards above that. the practical rule, 
"Smash blackened Jamps,” should be supple- 
mented by, “Рау the interest on $75.00 fora 
first-class portable voltmeter; use same frequently 
and systematically all over circuits and give the 
medicine called for by the diagnosis,” which 
might be further supplemented by, If, after 
knowing the disease, you wil] not pay for the 
medicine necessary to make a cure, do not com- 
plain if patients die young." 


Discussion. 


Mr. W. D. Weaver--The paper of Mr. He- 
ring is one of unusual value, not only on account 
of the matter contained but also from the im- 
portant practical bearing of the subject. 

The graphical method which Mr. Hering 
adopts is very interesting, and the curyes enable 
one to easily follow and thoroughly understand 
the steps that lead to results that at first sight 
are rather startling. In this respect the graphical 
method is superior to an analytical one, but it 
has the misfortune in this case of being ex- 
tremely laborious in application, and lacking in 
accuracy unless the curves are laid down on a 
large scale. 

An inspection of Prof. Thomas's table giving 
the variation of watts with the life of а lamp 
shows that the rate is remarkably uniform in the 
majority of the tests and numerically equal to 
an increment of .3 watts per candle power per 
hundred hours. The regularity in these cases 
enables an analytical method of remarkable 
simplicity to be applied to the solution of the 
various problems considered graphically by Mr. 
Hering, the development of which is as follows: 
Let 7'—total cost of one- candle power of light 

for а given number of hours. 

" Y —average hourly cost during tho same 
period. 

“ a= cost of lamps per candle power. 

* 6 =cost of one electrical horse power per 
hour delivered at the lamp. 

©“ w = initial watts per candle power. 

* k = increase of watts per candle power for 
each hour of the life of the lamp. 

“т = hours that the lamp is used. 

Assuming that the increase in watts per candle 
power is by equal increments for equal incre- 
ments of the time the lamp is burning, the watts 
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being used at the time z are w—X x, and the total 
watts used up to the time z are 
k 2 
Jw + ва) а= ша 2 
The total cost, including the lamp cost, is 
therefore 
бшт b kr 
T=a+ 7 зу 746 
The average cost is 
T a bw ЖЖ 
у= = 55400 53x14 
which is а minimum when 
_ V 2a x 146 
ok 
If A is the cost of a 16-candle power lamp and 
K the increase of watts per hour for a 16-candle 
lamp, the formula becomes 
z — У 1492 A 
bk 
The valueof k from Professor Thomas’s exper- 
iments is .003 and consequently K = .048 ; eub- 
stituting we have finally for the life, L, or the 
“smashing point,“ 


z 


і-У- A. 
b 

By substituting the corresponding values of a 
and b, the minimum values of the life measured 
from the final curves laid down in the graphical 
method are at once obtained from this formula, 
and itis remarkable that such а simple equation 
can replace a graphical method so unusually in- 
volved. The accuracy of the method of course 
depends upon the assumption in regard to the 
arithmetica] increase of watts with the life of the 
lamp, but an inspection of Table I shows that in 
most cases an error in this respectis lesslikely to 
cause а serious error in the final result than the 
graphical method, unless the scale of the latter is 
large. 

А singular deduction from the formula is that 
the ‘‘smashing point" does not vary with the 
watt efficiency of the lamp. Consideration, how- 
ever, shows that tbe factors of the question of 
efficiency are merely the relation between the 
hourly lamp cost at а given time and the incre- 
ment of lamp energy at the same time, and as 
this is independent of the watt efficiency of 
the lamp, the latter does not enter. 

As the most economical life varies directly as 
the square root of the cost of the lamp and in- 
versely as the square root of the cost of the 
power, considerable variations in these values 
will not introduce large ones in the value of L, as 
the following table shows: 


VALUES OF L. 


b— bz 
10 cents.  4cents. 
A  85cents..................... 888 610 
7 E ME ccm 870 580 
do BS Uu E vivis 404 650 


The formula just deduced is based upon а con- 
stant value of К. Where this value varies ma- 
terially, the following arithmetical method en- 
ables the ‘‘smashing point" to be determined, and 
also gives the ordinates of the curve showing the 
variation of the average cost of the unit light, the 
same that Mr. Hering constructs graphically. 

In the tables below, which are based on lamps 
A and M of Prof. Thomas's experiments, the 
hours the lamp has been used are in column А, 
and the watts at the end of each 100 hours in col- 
umn B. The increase for each 100 hours is in 
column C, and the total increase at the end of a 
given period in column D. The cost of this in- 
crease at 15 cents per 1,000 watt hours is given in 
column £, and the average cost per 100 hours in 
column F, while column G gives the correspond- 
ing average cost of the lamp per c. r. per hun- 
dred hours, the cost of а 16 c. P. lamp being us- 
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sumed 45 cents. Column H gives the gain 
per c. P. per hundred hours from the continued 
use of the lamp, and column / the loss, these 
quantities being the sums of the values in col- 
umns Fand G, and corresponding to the ordi- 
nates of Mr. Hering’s curve E. 

Referring to the first table, it will be seen that 
at 800 hours the average cost of the increased 
watts required to maintain the unit length is .8 
cent per hundred hours, while an average of .94 
centis saved by continuing the use of the lamp; 
at the end of 400 hours, however, these quantities 
are 1.081 and .7 respectively, showing that the 
cost of the increased power has become greater 
than the saving from the continued use of the 
lamp. The exact time when the average in- 
creased power cost is equal to the average lamp 
cost is the ‘‘ smashing point," and may be deter- 
mined approximately by & proportion between 
the quantities for 800 and 400 hours. 

The following formula enables the quantities 
in column D to be quickly calculated : 

D=(na+ (n—1) b+ (n—2) d!) e, 


where n the hours in hundreds and a, b, c, d, 
etc., the values for 100, 200, 300, 400, ейс., hours 
from column C. 


LAMP А. \ 


| | | ———— | | en | car | pn E 

0| 39! 0 0 0 0 . 
100 4.3 4 2 3 8 | 2.81 | 2.51 | .... B 
200 46 | .8 .75 | 1195 .56 | 1.40 | .84 | .... B 
800| 49 | .8 | 16 2.40 .80| .94 | .14 | .... 

400 5.2 .8 | 275 4.125 1.08 | % 88 ә 
500 55) 3 4.2 | 6.30 | 1.26 | .56 .70 
600 58 .8 | 5.95| 8.925 1.48 .46 1.02 2 
700 6.1 .8 |8. |19. 1.71 40 1.81 | 
8001 6.4 | .8 10.35 15.52 | 1.94 | .85 1.59 |> 
900| 6.7 | 3 |13.0 119.5 | 248 | .81 1.87 2 
1000 | 68 | 1 [15.85 2377 | 987 28 209 5 
1100 7.0 | 2 |1885 98.97 2.57 .25 2.82 |7 
1200 | 7.1 | .1 | 22.50 33.75 | 2.82 | .98 2.59 

Lame М 
І 

А | В | с р Е | F G H I Е 
тз БЕРЕ 8 Б 

0:48 | 0 о | 0 | 0 |.... mH 
100 47 —.1 —.05 —.075 —.075 2.81 | 2.88 | .... B 
200 4.7 RU —.15 —. 225 —,112 1.40 1 47 .... 

500 48 ! .1 051 075 025 94 9112 
400 4.9 1 2 8 075 70 621 .... |“ 
500 5.1 2 | .5 75 15 | 56| 41|...|8 
600 | 5.5 4 1.1 | 1.65 FAI 46 18 
700 | 5.8 8 2.05 | 8075 44 40 4 5E 
800 5.9 1 3.1 4.65 .58| 35 .93 | Е 
900 | 6.1 8 |45 6.75 75 .31 44 d 
1000 | 6.1 | .0 | 5.9 | 8.5 | .88 28 60 


Mr. Hering— The formula given by Mr. 
Weaver is certainly very interesting. I have not 
had an opportunity to examine it carefully, but 
if it is correct, which I do not doubt, it certainly 
isa valuable formula. But it seems to me that it 
is applicable only in a general way, that is, it 
might not show all the characteristics of the dif- 
ferent lamps, because it is based on a uniform 
rate of variation in the efficiency of a lamp. It 
does not seem to be correct for the two ends of 
the curve, but that is perhaps of little importance 
as long as it is correct in the neighborhood of 
the minimum point and as long as its application 
is limited to that point only and not to any other 
parts of the curve. It seems to me that by using 
this formula the characteristics of the curves of 
different lamps, which are caused to a great ex- 
tent by their different rates of increase of the 
watts per candle power, would be lost, or in 
other words, curves constructed for different 
lamps would probably be parallel; but as the im- 
portant part is the minimum point, this objection 
may not be of much importance. 1 am very glad 
to see such a simple algebraic formula for deter- 
mining this point, as it makes such deductions as 
these much more valuable. It should be remem- 
bered, however, that it is to be used only in the 
neighborhood of the minimum point. Before 
endorsing the formula, however, it would be 
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well to see how closely the results for each of the 
different lamps agree with those in Fig. 8. The 
arithmetical calculations are not as tedious as 
might at first seem; a curve could probably be 
calculated in ten or fifteen minutes. 

The method which I used for calculating the 
results is purely arithmetical and not graphical; 
it is merely the final result which is given 
graphically because it shows so much more than 
a column of figures would. Although Mr. 
Weaver's second method of calculation, shown in 
the tabulated matter, is interesting, it involves 
more calculations and more work than the simple 
arithmetical methods which I used; besides, 
curves appeal to one much more than a column 
of figures do, particularly when two sets of 
similar figures are compared with each other. 
As there is no need of great accuracy in deter- 
mining the best age, it is not unlikely that the 
purely arithmetical method used in the paper 
might after all be the simplest, especially when 
the data is not given in as convenient a form as 
in Prof. Thomas's paper. 

Mr. George Hill—We should all feel grateful 
to Mr. Hering for again calling attention to this 
important subject, and those of us who have to 
look after clients’ interests predict probable re- 
sults and the like should appreciate these simple 
curves that will enable us to reach approximate 
results with considerable accuracy, while the 
formula that it called forth in the discussion will 
enable us to come still closer. 

Apart from the perhaps insufficient data on 
which the conclusions were based, which were 
insufficient for very exact results or broad 
generalizations as to costs, but were ample for 
the underlying truths, the matter of interest 
should have been considered ав one easily intro- 
duced, and under certain conditions materially 
affecting the result. 

For example, take the case of a factory run- 
ning the lamps a few hours per day during nine 
months in the year—say the lamps cost $0.35, the 
power $0.04 per к. w. hour, 16 c. Р. lamps, and 
life of 500 hours, current would cost $2.27 
and interest $0.186, making the total $2.41; this 
is, of course, 6 per cent. per annum, which is too 
much to neglect. Or take an office building with 
some of the lights burning the same number of 
hours as those just noted, then with power cost- 
ing $0.15 per K. w. we should have the total 
cost, including interest at 6 per cent., $8.00 for 
the 600 hour life, while in the same building 
there would be lamps burning 9 hours every 
day, and, as а consequence, being renewed every 
55 days for a 500 hour life, the cost of which, 
taking interest into account, would be for the 
first $7.62; for the fifth, at the end of the year 
say, $7.90, and for the eleventh, or the second 
year, $8.85; a gain at the end of two years of 
$0.78, or 94 per cent. The investigation could 
be carried along this line much farther with in- 
terest, but it is not the line from which the best 
results can be obtained. 

No one who has kept posted has been willing 
to deny that there was an economical limit or 
“ smashing point” in the life of the lamp, and 
many have thought that it was about 400 to 600 
hours ; in fact, two years ago I wrote a specifica- 
tion for a plant that we were installing calling 
for an initial efficiency of three watts per candle 
and a life of 600 hours, which was hardly com- 
mercially possible then, although one manufac- 
turer thought that he could comply with the con- 
ditions. This was done simply as the result of 
something that I hard or read and does not de- 
serve any particular credit. 

The point that is most desirable of solution in 
my mind is: How can we take advantage of this 
knowledge in a practical way in the operation of 
our plants ? How can the manager of the smal] 
central station replace the lamps that are not 
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doing their full duty or are taking too much cur- 
rent? In my own house I have some lamps that 
have been unchanged for nearly five years, burn- 
ing an average of two hours per day for 270 days 
in the year, which would be а life of about 2,700 
hours. They have been satisfactory, as they are 
all hall lights and not easily reached and have 
never been changed. 

There should be, first, a new curve plotted, or & 
new formula deduced, with the element of the 
wages of a lamp collector added so as to get a 
new economical life, and then, second, some form 
of apparatus devised that would make it easy to 
determine the efficiency of each lamp. Possibly 
the candle power test spoken of by Mr. Hering if 
applied as a photometric test by the station 
management would be the simplest, but if we 
wait until there are complaints about the light 
we shall certainly run the lamps far beyond the 
economie point. Under such conditions we 
could call for a testing apparatus in each installa- 
tron and instruct those who were to run it in its 
use, 80 as to do the best that present knowledge 
permits of for our clients. 

Prof. Thomas’s conclusion from Mr. Hering’s 
paper is that the development of the future will 
be in the line of the central station furnishing 
so many watts of energy to the consumer to do 
as he pleases with, and he may be right for cen- 
tral station cases, although I am disposed to 
think that it would be found to be economy to 
exercise an oversight in these matters, the sta- 
tion taking away the lamps every few months, 
replacing them with new ones, testing those taken 
away, rating them and using them on circuits 
of known duty, and instead of charging for the 
renewals, lumping it inthe charge for current. 
For the isolated plant, especially in large office 
buildings, the owner as a matter of course sup- 
plies the tenant with light, and there he must 
look after the lamps himself or waste much 
energy, since he is only required to supply a 
certain amount of light, and if the lamps are dull 
there will be more turned on until finally all the 
lamps аге in use and then when they are insuff- 
cient there will bea complaint and an increase 
in the output of current of about ten per cent. 
Keeping in mind then the lesson of the paper, it 
will be seen how necessary it isto have some way 
of watching the lamps that is quickly applied; 
then the engineer of the building would each 
month change all of the lamps, test them, put 
those that are nearly used up in the halls, and 
new ones in the offices, so keeping them always 
under supervision, and smashing them when the 
proper time comes. 

Mr. Townsend Wolcott—Mr. Howell read а 
papert before the Institute April 10th, 1888, in 
which it was assumed that the watts per candle 
power for a giveu lamp were constant during its 
life. Yet, notwithstanding this assumption, it 
was pointed out in the discussion that а lamp 
could live too long, its efficiency being impaired 
"by blackening. Mr. Howell stated that the rela- 
tion between cost of power and first cost deter- 
mined the most economical life of lamps; that 
is, the greater the cost of power inrelation tothe 
first cost, the hotter we can afford to burn the 
lamps. The cost of lamp manufacture (or at all 
events the selling price of lampe" has been re- 
duced since that time, while that of power has 
not, and it ought to pay to burn them hotter, and 
I should be glad to see that done. I do not con- 
sider that a bottled angleworm is a suitable 
light. The incandescent lamp lacks just a little 
of being а beautiful light: just when every one 
begins to admire the light we find that we are 
away above the voltage marked onthe lamp. In 
some places where lamps are run from existing 
power, or where the cost of power is not con- 
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sidered, they think more ot the cost 9t lamps 
than anything else. In oneplace I have in mind 
112 volt lamps are run from а dynamo which 
does not give above 110 volts. Where a good 
light is required the tendency is to use them up 
quicker. Although Mr. Hering’s paper starts 
from a very different basis from Mr. Howell’s, it 
leads to the same conclusion so far as the most 
important point is considered, namely, that we 
can afford to have better light than we have been 
getting. 


The Present Status of the Storage Battery. 


BY JAMES К. PUMPELLY AND C. SORLEY.* 


In order to put before you in а concise form 
the status of the storage battery at this date, it is 
necessary to go somewhat into its past history. 
Planté in 1860 published to the world the fact 
that he had discovered а method of storing elec- 
tricity by using certain metals immersed in cer- 
tain solutions, and that he had obtained the best 
results from sheet lead immersed in dilute sul- 
phuric acid and subjected to a long process of 
alternately charging, discharging and reversing 
for the purpose of forming а layer of active ma- 
terial upon the surface of said sheet lead; un- 
fortunately this process of forming the active 
material was very costly, owing to the great 
length of time required. ° 

In 1881 Faure brought out a battery in which he 
used the same material; namely, lead and dilute 
sulphuric acid, but instead of making the active 
material out of the plate itself as Planté did, he 
applied active materials or materials to become 
active to the plates, in the form of a paste, paint 
or cement. This was a great advance so far as 
cost of production is concerned, but not when 
viewed from other standpoints, as it introduced 
some very serious defects, the greatest of which 
was the liability of the active material to scale off, 
or in other words to become detached from the 
plate. This would only cause loss of capacity, due 
to loss of active material, but these scales were 
liable to lodge between the plates and short-cir- 
cuit the battery. The aim therefore of all 
makers of storage batteries since the Faure bat- 
tery came out has been to so constructa battery 
that it should be impossible for the active 
material to fall off the plates. This has been ac- 
complished in various ways, but almostinvariably 
the result has been the introduction of another 
serious defect, namely, greater internal resistance 
and therefore less efficiency, for if the internal 
resistance is increased it will necessarily take a 
greater к. M. F. to puta given quantity of cur- 
rent through the battery, while in discharging 
this internal resistance will be added to the ex- 
ternal resistance of the circuit and cause а cor- 
responding loss in the discharge. 

One of the greatest stumbling-blocks in the 
way of inventors who have tried to find a means 
of keeping the active material from falling off 
the plates has been the universally accepted idea 


that it is absolutely necessary to have а free cir- 


culation of the solution. Mr. Sorley and I after 
a long series of experiments have found that this 
is not necessary, providing & porous and also 
absorbent substance (capable of absorbing the 
sulphuric acid as fast as it is made in charging) 
has been placed between the plates. 

This is а very important discovery, for it not 
only makes it impossible for the active material 
to fall off or out of the plates, but it enables us 
to jam the plates up close together, and so make 
one solid compact mass of the element, without 
any free solution to spill over everything when 
the battery is used for traction and other analo- 
gous purposes, and it also adds a number of years 
to the lifetime of the battery, for when the posi- 
tive plates have become  peroxidized nearly 


* Read before the Chicago Electric Club. 
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through, and would not be able to support their 
own weight (if made in the old way where every 
plate stands alone) by this method, the negative 
plates which never wear out will support them, 
and it also enables us to lower the internal re- 
sistance by bringing the positive and negative 
plates much closer together. 

We have also found that no matter how well a 
battery may be constructed it is not possible to 
get as good results from one constructed upon 
the Faure principle (that is to say, with а 
mechanically applied oxide) as can be obtained 
from one made on the Planté principle. This 
brings us down to the question, can а Planté bat- 
{егу be made а commercial success? that is to 
вау, can the electro chemical process of forming 
the active materials out of the plates itself be 
shortened from several months to а few days or 
hours ? 

We are glad to be able toanswer that question 
with an emphatic'" yes.” By а process discov- 
ered by Mr. Sorley, and which after seven long 
months of costly experimenting by Mr. Sorley 
and myself, we have succeeded in developing а 
Planté battery in which the active material is 
made electro-chemically in one hour and fifty 
minutes. Weare glad to produce before you one 
of the batteries containing all the latest im- 
provements as I have described them. 

It has been said that storage batteries will 
never do for street-car work, owing to the fact 
that when а саг is climbing a heavy grade the 
demand on the battery for current is so great 
that it will not maintain its E. M. F., and that 
consequently when you exceed & certain number 
of amperes the voltage falls in proportion and 
you do not get any more watts, or in other 
words, although you are discharging the battery 
at & greater rate you do not get any more 
energy. Now this is true to а certain extent of 
& battery made with & mechanically applied 
oxide, but not of one wherein the active material 
is electro-chemically made, as Mr. Sorley will 
illustrate to you with the battery before you, 
which contains an element that only measures 
6" x 6“ X63“, but which has a capacity of 177.7 
ampere hours at а discharge rate of twenty-three 
amperes. He will show you that it is possible to 
discharge it as high as 75 to 85 amperes for say 
twenty minutes, wuich 18 ample time to climb 
a grade, and that this discharge of say 80 amperes 
for twenty minutes will not lower the voltage 
more than one 5-100 of a volt, that is to say, the 
E. M, F. during this large discharge from so small 
a cell will remain constant at 1.95 volts. 

Now this Е. M. F., with the ugual number of 
cells that are placed in а street-car series, would 
produce at the terminals of the motor (at the 
above discharge rate of 80 amperes) nearly 21 
horse power, or accurately 20.9 H. P. 

Allowing that the test is to a great extent con- 
vincing to you, you will naturaily ask, how do 
you know that this form of Planté battery will 
be any more durable, or that the plates will re- 
main firm and intact any longer than the pasted 
or mechanically applied oxide plate. 

In answering such a question we have to judge 
by our experience and our knowledge of the 
chemical action on the plates. The constant 
tendency of this chemical action on the pasted 
plate is that of slow disintegration caused 
largely in our opinion by the impurities that are 
introduced into the plate in the oxides of lead 
which are mechanically applied, whereas all 
the impurities which may be in the lead plate 
itself are dissolved out, and remain in the first 
solution, and consequently the peroxide and 
spongy lead that are subsequently formed are 
made out of perfectly pure lead, and there are 
no longer any chances of disintegration arising 
from Jocalaction. While on the subject of rolled 
lead, it would be proper to mention that the 
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plate in this cell before you is made from оше 
integral sheet of lead 3 of an inch thick and 
prepared for treatment by & new method pat- 
ented by us, which does away with all joints or 
soldering, thus avoiding any chance for local 
action. 

And aside from this, the process greatly cheap- 
ens the cost of making the plate. 

One fact we have learned to aid us to a further 
conclusion, and that is,that when pure rolled lead 
(such as this battery is made of) is used for the 
electrodes the plates are far more durable than 
when constructed of east lead, even when the 
active material is mechanically applied, and we 
know of platesso constructed that have lasted for 
five years. In conclusion we wish to say, for 
lighting purposes where weight is not an objec- 
tion there is no reason why & storage battery 
should not be made that would last for twenty 
years, and this being the case there is no reason 
why storage batteries should not take the place 
for electricity that the gasometer now takes for 
gas, that is, act ав а reservoir from which to dis- 
tribute current from central stations. 


—— — — ä — 


Personal. 


Mr. Robb Mackie, city electrician of Cincin- 
nati, has resigned that office to accept the posi- 
tion ot chief engineer of the C. & C. Electric 
Company's factory апа construction works in 
New York. 


Mr. Elliott О. Johnson, who enjoys а wide ac- 
quaintance throughout the electrical field, is now 
located ір в cosy office, 620 Atlantic avenue, Bos- 
ton, as agent of the Redding Electric Company, 
Boston; Heinze Electric Company, Lynn; 
Holmes, Booth & Hayden, Waterbury, Conn., 
and other leading firms. 


Mr. Orlando W. Hart, whose electrical inven- 
tions have brought him into prominence, has 
been appointed New England agent of the Ford- 
Washbuin Storelectro Company, Cleveland, 
Ohio, and is now located in Room 88, 620 Atlantic 
avenue, Boston. 

Mr. J. H. Rothamel, President of the Colum- 
bia Lamp Company of St. Louis, was in town 
last week. Mr. Rothamel expressed great con- 
fidence in the favorable outcome of the suit 
against his company, which comes up for hear- 
ing on April 11. 


Mr. George A. McKinlock, treasurer of the 
Certral Electric Company of Chicago, was in 
New York last week on a business trip, and has 
returned to Chicago. 


A San Francisco Man Has One. 


Another incandescent lamp is about to be 
launched upon the market by a San Francisco 
man who sends us the following description but 
withholds the details of the device pending the 
issue of his patents therefor. Of this he says: “І 
can, however, state to you that in my lamp, which 
is an entirely different light from thetwo systems 
now in existence, the carbon pencils burn in di- 
rect contact with one another and feed by grav- 
ity. These carbon percils are, however, smaller 
in diameter than the arc light carbon pencils. 
The lamp is much smaller than arc lamps and 
readily admits of lights from 100 c. Р. to 1,500 
c. P. per light. The light is absolutely steady, 
with a steady current, as you may readily con- 
ceive from the actual contact of the pencil points. 
This gives a perfectly white light and a light 
which is quite agreeable to the eyes, even more 
so than our present incandescent light. In fact 
the light in question is an electro-chemical light. 
It requires an E. M. F. of from 8 to 6 volts and 
from 5 to 50 amperes according to the c. P. re- 
quired. For instance, I have attained as one of 
my best results a 300 c. P. light with 5 volts and 
12 amperes (60 watts), or 5 c. P. per watt. This 


result was attained with the direct current.” 
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From all the tests so far made it is apparent 
that the above system of lights and lamps is 
much better adapted for the alternating current. 
With this we obtained a light of 500 c. P. with a 
current of 5 volts and 15 amperes (75 watts), or 6.6 
C. P. per watt. 

“Тһе lamp run from the alternating current is 
perfectly noiseless and steady, exactly the same as 
from the direct current. Oneof the reasons why 
the alternating current gives better results is that 
both earbon points burn equally and give an 
equal amount of light, while in the direct current 
the upper or positive carbon burns more and 
gives the most light of the two. 


Boston Notes. 


It is a long time since those engaged in the 
electrical business in and around Boston had 
their curiosity so aroused by an announcement 
as was the case with the unique query on inside 
cover of Execrricrry this week, Who said a 
New Lamp?” There's a Hen on” tickled the 
boys’ risibilities and made them titillate till their 
sides expanded to well nigh bursting point. 
Judging from the way our office was besieged by 
messenger boys with orders for copies of ELEC- 
TRICITY, the entire fraternity might have been 
notified by wire over night to look out for a 
startling announcement concerning a new lanp. 
They were not disappointed, and all stand at this 
moment ready іс doff their hate and exclaim, 
“Най to the new lamp!" 


An electric device has been invented by a Lynn 
man for turning over the leaves of a piece of 
music during its performance. A company, 
largely composed of piano manufacturers, is be- 
ing organized in Philadelphia for placing this 
device on the market. 


Next to the excitement caused by our own 
exclusive intimation about a new lamp, the fub- 
ject of overcharges in the price of gas by the Bay 
State Gas Company is agitating everybody’s 
mind from the Mayor down. Vulgarly speaking, 
the City Fathers, including Mayor Matthews, 
have got their dander up and before their wrath 
abates the big Gas Trust may find itself com- 
pelled to take a tumble in price. 


One of the councilmen in the City of Lynn, 
Mr. G. B. Grant, connected with the factories of 
the General Electric Company of Lynn, hasbeen 
discussing the question of how to introduce elec- 
tric fire engines into that city. He is of opinion 
that the city could supply itself with many pow- 
erful fire engines by making use of the street 
railway tracks and electric power. A suitable 
railway truck could be fitted with pumps of great 
capacity, propelled quickly to the scene of a fire, 
and throw streams far exceeding in efficiency 
those of the steam engines now in use, He sug- 
gests a Knowles, Blake, Worthington or other 


type of pump, which, operated by electric power, 


could be made to throw at least nine times the 
quantity of water an ordinary steam pump 
throws. 


The Electrical Corporation, which was organ- 
ized a few days ago in Boston, includes some of 
the wealthiest men in Massachusetts. Of course 
it is but another limb of the General Electric 
Company, ав is proven by the names of Mr. C. 
A. Coffin and Mr. J. R. McKee, as well as sev- 
eral others being in the list of incorporators. 


At the annual dinner of the Oxford Club, 
Lynn, on Tuesday evening, Professor Elihu 
Thomson was one of the speakers and on his 
name being announced it was received with loud 
applause, the toastmaster introducing him ава 
man whose genius was only exceeded by his ac- 
complishments and modesty. Professor Thom- 
son then briefly reviewed the early days of elec- 
trical science and works. Michael Faraday, he 
said, laid the basis of the achievements of the last 
fifteen years. Could Faraday come back to-day 
and see the dynamo machines now constructed 
and built on the principles he laid down, he 
would most likely say: What a giant my infant 
has become." The day may come when it will be 
possible to produce the electric light with a frac- 
tion of the energy now expended, From the in- 
candescent lamp there was now being obtained 
much less result from the power expended, and 
the same might be said of the arc light, than may 
be the case in the future. There were many 
wonders yet to be disclosed, many phenomena yet 


to beexplained, but the greatest mystery man 
had yet to encounter was the mystery of our 
ownthought and mind—the mystery that enabled 
him to say, I am here." 


Chicago Notes. 


Henry L. Walker, secretary and treasurer of 
the Detroit Dynamo Company, was in the city 
for а few days this week. 


Lucius E. Marple has joined the official staff of 
the Chicago-St. Louis Electric Railroad. 


Mr. B. F. Harris, Jr., president of the Urbana 
and Champaign Electric Street Railway, was in 
the city this week, and left a few orders among 
the supply houses. 


Mr. Floyd Short, until recently with the Rem- 
ington Typewriter Company, has accepted a 
position as advertising representative of Electri- 
cal Industries. 

W. Н. McIntyre, the leading spirit of the 
electric light plants at Garrett and Auburn, Ind., 
was among the week's visitors in Chicago. 


The Chicago City Council has passed several 
ordinances granting charters for extensions and 
additions tothe different electric railways located 
in the southern and western portions of the city. 


Flattering reports are made on the Westing- 
house stopper lamps which are now in use in 
this city. They are reported to be fully equal 
to the lamp formerly made by the Sawyer-Man 
Company. 


General News. 


What Is Going on in the Electrical World. 


Peterboro, Can.— The Canadian General Elec- 
tric Company has been granted the franchise for 
an electric street railway in this city. 


Norfolk, Neb.—A new electric light company 
is being organized here which proposes to do 
cheaper lighting than the old company. 


Spring Valley, Minn.—An electric light com- 
pany has been organized here, with D. F. Farmer 
president and John Leuthold secretary. 


Ottawa, Can.—An English syndicate, it is re- 
ported, are taking steps to buy up and amalga- 
mate all the gas and electric light companies in 
Canada. 


Nashville, Tenn.—Not a single bid was re- 
ceived by the Board of Publie Worksin response 
to their eall for proposals for furnishing public 
lights for the city. 


Manchester, Va.— The proposed electric road 
between Petersburg and Manchester will cer- 
tainly be built if the Manchester council grante 
the franchise asked for. 


Kingston, Jamaica.—A contract has been en- 
tered into with the local branch of the Thomson- 
Houston Electric Light Company to light the 
city with electricity. 

Atlanta, ба. — The Atlanta City Railroad Com- 
pany апа the East Lake and Decatur Street 
Railway Company have united and the name of 
the latter company is dropped. 


Texarkana, Tex.—Judge B. T. Estes has been 
elected president of the Gas and Electrie Light 
Company, Geo. Fouke vice-president and Wm. 
Enfield secretary and treasurer. 


Garfield, Wash.— The population of this town 
is slightly over 1,000, but the people are spirited 
and are going to have a new water system, elec- 
tric lights and other modern iinprovements. 


Celina, Ohio. —P. C. Burns, of Peru, Ind., has 
leased the Lock Factory buildiug, and will begin 
at once the manufacture of all kinds of electrical 
gupplies. One hundred hands will be employed. 


Staten Island, М. Y.—The State Railroad 
Commission has approved the application of the 
Staten Island Belt Line Railroad Company for 
а change of motive power from horses to elev- 
iricity. 

Albany, N. Y.—Mr. Cahill has introduced a 
bill in the House to reduce telegraph rates inside 
the State to 15 cents for ten-word messages dur- 
ing the day and the same price for twenty words 
at night. 

Woonsocket, В. I.— The Blackstone Valley 


Electric rre d Company intend to construct 
an electric linethrough Northbridge to Whitins. 


The line will connect with the Millbury aud 
Worcester road. 


Jackson, Mich.— The Jackson Electric Light 
Company have begun the erection of new 
buildings and are making extensive additions to 
their plant to meet the demands for additional 
power for the new electric line, etc. 


Oxford, Pa.—There is a strong demand for an 
electric railway line between Oxford and Newark, 
Del. The distance is sixteen miles, and the pro- 
posed line would unite several villages and would 
be of great advantage to farmers along the route. 


Niagara Falls, N. Y.—A large party of stu- 
dents from Cornell University, accompanied by 
Prof. Carpenter, last week visited the plant of 
the Cataract Construction Company and in- 
spected the wheel pits and tunnel for the elec- 
trical plant. 


Homestead, Pa.—All of the old machinery 
in certain mills of the Homestead steel works is 
being torn out and new machinery to be operated 
by electricity is being substituted. The new sys- 
tem will do away with the services of many em- 
ployees known as “ hookers.” 


Hoboken, N. J.— The new power station of 
the Hudson Electric Company has been com- 
pleted at a cost of $250,000. The opening of the 
station occurred on the 18th, and a feature of the 
celebration was the running of the first trolley 
cars over the Fifteenth street extension. 


Trenton, N. J.—A Philadelphia dispatch states 
that a syndicate in which Colonel E. de V. Mor- 
rell is a leader is about to apply for a charter 
for an electrical trolley road to extend from 
Philadelphia to Trenton. The towns between 
the two cities will form links in the system. 


Rome, Italy.—The streets of this city are 
shortly to be lighted throughout by electric 
lamps supplied with current from dynamos 
located at a cascade at Tibur, in the Alban hills, 
twenty miles from Rome. The plant is known 
asthe Tivoli long-distance power transmission 
system. 


Coatesville, Pa.—Coatesville has been se- 
lected as a site for the power plant for the new 
Philadelphia and Lancaster electric railway. The 
council in granting the company the right to 
operate а road through the town made this а 
provision of the ordinance. The works will 
cover several acres of ground and will cost over 


$400,000. 

Cardington, Ohio. — B. F. Jackson, of Chester- 
ville; Harry True, of Marion, and Henry Cassell, 
of Fredericktown, have in contemplation the 
building of an electric railway from Marion to 
Mt. Vernon, by way of Mt. Gilead. Chasterville 
and Fredericktown. Electrical engineers have 
been consulted in regard to the route and have 
reported favorably. 

New Paltz, N. Y.—There is talk of building 
an electric railroad between New Paltz and the 
Hudson River this spring. with possibly an exten- 
sion to Lake Mohonk. B. Van Steenburgh. of 
New York, who has bought the stock of the New 
Paltz Turnpike Company and has just com- 
pleted an electric light plant in the town, is at 
the head of the movement. 


Youngstown, Ohio.—The Youngstown Elec- 
tric Street Railway Company have awarded con- 
tracts for the construction of a belt line of elec- 
tric railway around the city.— The right of way 
has already been secured for a line from here to 
connect with the Niles and Mineral Ridge line, 
and stock is being raised for an electric road to 
run from Canfield to Youngstown. Citizens of 
Poland and Hubbard are also agitating the ques- 
tion of electric railway communication with 
Youngstown. 

New Orleans.—Isaac N. Seligman, of the 
banking house of Seligman & Company, New 
York, on his arrival here a few days ago, was 
interviewed by a reporter who quotes him as 
saying that he came to New Orleans '' for the 
purpose of looking after the large interest which 
our firm ana friendscontrol in the street railway 
system of New Orleans, as well as in its electric 
light system. . . . Weexpect to spend be- 
tween five and six million dollars in this city the 
next two years, the greater part of which will be 
expended in the conversion of the present mule 
system to the electric system.” 

Glens Falls, N. Y.—Interest is aroused here 
in a project which will probably be carried into 
effect if the men reported to be concerned in it 
take hold. The scheme is to build & dam across 
the Hudson a few miles above this place, and use 
the water power thus obtained to operate an eleo- 
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tric plant to be established there, 9 furnish 
Glens Falls, Sandy Hill, Fort Edwerd, Saratoga, 
Fort Ann and Lake George with electricity for 
Street and house lighting and power for running 
small motors, etc. Among the men mentioned 
in connection with this scheme are Н. R. Leav- 
ens, M. O. Brown, E. B. and О. S. Potter and T. 
S. Cooledge. 


Boston, Mass.—The president of the Ger- 
mania Electric Company, Leopold L. Schlegel- 
mich, says that if the company's business had 
not been hampered by injunctions the assets 
would exceed the liabilities two dollars to one. 
The injunctions have for the present caused the 
company to cease the manufacture of lamps. and 
&s this was an important part of the articles 
manufactured it has been а serious drawback to 
the company. The company had been running 
&bont three years, having been organized under 
thelaws of Maine in 1890, with an authorized 
capital of $250.000. It succeeded the Schafer 
Electric Manufacturing Company of Cambridge- 
port and removed the plant to Marlboro. 


New York.—At the annual meeting of the 
Commercial Cable Company on the 20th inst. the 
report of the president was presented showing 
gross earnings for the vear 1892 of $1,890.377; the 
net revenue was $1,099,587, an increase of $14.263 
over the preceding year. The board of directors 
were unanimously re-elected as follows : James 
Gordon Bennett. A. B. Chandler, George S. Coe, 
C. R. Hosmer, G. G. Howland, R. Irvin. Jr., J. 
W. Mackay, J. W. Mackay. Jr., E. C. Platt, T. 
Skinner. Sir D. A. Smith. W. C. Van Horne and 
George G. Ward.—The Commissioners of Chari- 
ties and Correction advertise for bids for electric 
light plants for the insane asylums and other 
buildings on Ward’s Island and Central Islip. 


Cleveland, Ohio.—There is talk here of a plan 
to construct an elevated road, operated by elec- 
tricity, from the Public Square to Lakeview 
Cemetery. five miles distant. The line would 
compete directly with two electric surface roads. 
New York eapitalists аге credited with the con- 
ception.—At the annnal meeting of the Brush 
Electric Company the following officers were 
elected for the ensuing year: W. H. Lawrence, 
president; John S. Bartlett, first vice-president; 
C. A. Coffin. second vice-president; W. B. Bol- 
ton, general counsel; B. F. Miles. treasurer; А. 
Н. Hough. assistant treasurer; S. M. Hamill, 
secretary; L. B. LeVake, assistant secretary; J. 
F. Hughes. auditor, and S. M. Hamill, general 
manager. The executive committee will be com- 
posed of W. H. Lawrence, C. A. Coffin and J. S. 
Bartlett. 


Newark, N. J.—Boston and Cincinnati capi- 
talists have completed the purchase of all the 
capital stock of the Orange Cross Town Railroad, 
and the line is to be extended to Montclair on 
the north and to near South Orange avenue on 
the south and equipped with electricity. A num- 
ber of branch lines will eventually be built. — A 
fire at the United States Electric Light works on 
Wednesday last caused a loss of about $10.000. — 
The certificate of organization of the New Jersey 
Light and Hest Company says the business of 
the company is to manufacture, purchase and 
sell machinery, apparatus, devices and materials 
required to be used for making and using gas 
and electricity for ligbt. heat. power and all 
other purposes, etc. In New Jersey the places 
of business given are Jersey City, Newark. Hobo- 
ken. Paterson, Orange, Elizabeth, Trenton, 
Camden and Harrison. 


Detroit, Mich.—The Detroit electric lighting 
bill, recently passed by the Legislature, pro- 
vides as follows: Detroit's pnblic lighting shall 
be in the hands of six commissioners to be ap- 
pointed by the mayorand confirmed by the com- 
mon council. If the council so determines апа 
the people concur. a plant may be bought 
for not over $800,000, the commission doing all 
the business of buying and running it. The 
commission shal not engage in commercial 
lighting. If the council determines to light the 
city by contract, or to buy a plant or part of a 
plant to be leased to the contractor, the commis- 
sion shall have charge of the business. The 
commission shall have charge of all electric light- 
ing wires in the city, and a penalty isimposed for 
cutting or tampering with them. "The city may 
issue bonds to buy а lighting plant.—J. W. 
Johnston, of Colorado, has bought the control- 
ling interest in the stock of the Standard Elec- 
tric Company of Detroit. 


Milwaukee, Wis.—The Wisconsin says the 
project to constrnct an electric road between 
Milwaukee and Chicago shows signs of activity. 
The right of way from Milwaukee to the State 


line has been secured, and the Chicago and 
Eastern parties interested have not only secured 
the right of way from and through Chicago to the 
State line, but have started on the work of con- 
struction, and it will be running as far as Evans- 
ton by June. The Milwaukee gentlemen most 
directly interested in the project are Henry C. 
Payne and C. C. Rogers. ‘‘A company,” says 
the Wisconsin, “ав been organized which stands 
ready to put $10,000.000 into the enterprise. 
One of the great objects of the gigantic enter- 
prise is to secure positive rapid transit, at fre- 
quent intervals, between this city and Chicago. 
Trains of two or three cars each willrun at inter- 
vals of every half hour or hour, and they will, it 
is claimed by those interested, make the through 
run in one hour and twenty minutes. The road 
will be as nearly a bee line as possible, and it 
wil take in Cudahy, South Milwaukee. Racine, 
Kenosha, Waukesha, Evanston and South Evans- 
ton, and will land passengers in the heart of 
Chicago.” 


The Ries Improved Universal Base Regulating Socket. 


BY ELIAS E. RIES. 


The rapid extenston of incandescent lighting service that 
has taken place within recent years, and especially since 
the advent of the alternating current system of electrical 
distribution, has not been wholly produced by the electric 
lamp itself, but is largely traceable to the various auxili- 
ary devices that have from time to time been brought forth 
for the purpose of rendering the incandescent light more 
economical, safe and reliable, and for better adapting it to 
the practical requirements of popular everyday use. 

Among the many valuable devices that have been 
recently produced is the well-known Ries Regulating 
Socket. Since this made its first public appearance at the 
Montreal Convention of the National Electric Light Asso- 
ciation, in August, 1891, it has largely extended the sphere 
of the incandescent electric lamp. 

The Ries Regulating Socket is 80 constructed as to per- 
mit the incandescent electric light to be turned up and 
down from а faint glow to the full candle power of the 
lamp, in the same way as has long been common with gas 
and olllamps. This important result is effected without 
the introduction into the lamp circuit of a“ resistance“ or 
any other current-wasting medium, and 1з accomplished 
by means of a small and peculiarly constructed ** reaction 
coil” placed within the lamp socket, which, when used on 
an alternating current circuit, sets up a variable counter 
electromotive force that cuts down the electromotive 


FIG. 1. 


force supplied to the lamp, and consequently also the cur- 
rent flowing through the lamp, in accordance with the 
degree of light desired. In addition tothe regulation of 
the light, the Ries Regulating Socket has the Important 
advantage that it reduces the strain on the lamp filaments 
not only in the act of turning on and off the light. which 
in this socket is performed gradually Instead of suddenly, 
but alsoin the regular use of the lamps at such times when 
less than the full candle power of the light is needed, 
thereby very materially prolonging the useful life of the 
lamps with which the regulating socket is used. 

The Ries Regulating Socket has since its first Introduc- 
tion made rapid strides toward final perfection. As now 
manufactured by the Kies Electric Specialty Company, it 
embraces a number of important improvements that 
render it far superior In every way to those first placed 
upon the market. 

By referring to Figs. 1 and 2, which Illustrate an outside 
and, inside vlew of the improved socket respectively, it 
will be seen that the socket comprises among other 
things the reaction coll, by means of which the opposing 


or regulating counter electromotive force 18 generated , 
the insulating biock or support containing the contacts 
representing the coll terminals, the operating key, switch 
arm апа binding screw connections for the leading-in 
wires, &nd the enclosing shell, the latter made in two 
separable parts. 

The mechanical problem of providing an effective, per 
manent, and thoroughly safe and reliable supporting 
block that would permit of making the necessary fric- 
tional connections between the contact ptns and the deli- 
cate terminal wires of the reaction coll was one that pre- 
sented numerous difficulties. These contact blocks were 
orlginally made of wood, which although of a suffictently 
ylelding character to permit of making the required con- 
nections, had a number of objectionable features, and after 
numerous preliminary experiments with various moulded 
compositions and other insulating materials the writer 
finally succeeded in devising a porcelain block, together 
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witb a method of making the necessary contacts therein, 
80 constructed as to fully meet every requirement. 

The reaction coil used іп this socket consists of a small 
finely laminated annular iron core evenly wound with a silk 
insulated cable composed of seven separately insulated 
copper wires varying in size according to the maxi- 
mum current that each 18 required to carry. The ends 
of this cable, after it 18 wound upon the core, are then 
bared, and the extremities of the individual wires, each 
with part of its insulation removed, are threaded through 
a double serteg of holes in the porcelain supporting block 
in such a manner that when the copper contact or termina 
pins are driven home and clinched at the back of the block 
allof the several wires of the cable are connected in series 
the winding being divided by the contact pins into seven 
sections of equal length. 

The operating key of the socket, which has its bearing in 
the porcelain block and projects through an opening in 
the enclosing shell, is provided with a contact arm tha 
movesover the series of terminal pins on the working face 
of the block, and by including a fewer or greater numbe 
of the coll sections in the lamp filament circuit, diminishe 
or increases the counter electromotive force developed by 
the coil, and thus raises or lowers the light. 

The operating key moves through an angle of 90 degrees, 
and its position indicates the extent to which the lamp is 
turned on. Thecontact pins are slightly depressed below 
the hardened glazed face of the porcelain block, 80 as to 
form a seat for the end of the contact arm and thus insure 
lts proper electrical engagement with the pins and pre- 
vent accidental displacement. This arrangement also pre- 
vents all possibility of short-circuiting and consequent 
heating of a coil section that might otherwise be produced 
by the bridging of two adjacent terminal pins at the same 
time. 

The advantages presented by this coll are: First, the 
magnetic circuit is very short, unbroken and of exceed- 
ingly low resistance. Second, the seven wires comprising 
the coil are wound upon tbe core simultaneously and in 
such a manner that each wire is distributed evenly around 
the core at the same uniform distance, so that the entire 
core is uniformly energized by each active section of the 
winding. Third, the winding is so proportioned with re- 
spect tothe maximum current flowing through the same 
at the different stages of light. and with respect to the iron 
core, that a very low and practically uniform C R loss per 
unit length is obtained and a maximum induction produced 
in the iron core throughout nearly the whole range cf reg- 
ulation. 

When the lamp is burning at lowest rate on an ordinary 
fifty volt alternating current circuit «the lamp being of 
standard 16 candle power), it will consume just one-fifth o 
an ampere at an electromotive force of ten volts, or a tota] 
energy of two watts, as against fifty watts when burning 
its normal candle power. 

In the new universal base shown in Fig. 2 it will be ob- 
served that the centre contact is a hollow slotted stud 
provided with the standard Thomson-Houston lamp-thread 
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upon its outer surface, its interior being of the proper 
diameter to receive the centre pin of the standard Sawyer- 
Man or Westinghouse base lamps, while its exposed end 
18 arranged to bear against the centre disk of the standard 
Edison lamp base. The slots in the projecting portion of 
the centre stud give it sufficient elasticity to make good 
electrical contact and to accommodate itself readily to 
variations in the diameter of the contact pins or threads 
that are often found in lamps of different makes. It 18 also 
capable of а slight vertical movement to accommodate 
variations in lamp bases. 

It may be well to state, in order to avoid misconception, 
that while the socket is designed for Edison or any other 
type of lamp, it 18 not adapted for such lamps on direct or 
continuous current circuits, but can only be used as a 
regulating socket on alternating circuits. The total ohmic 
resistance of the winding on the reaction coil is so lew 
that it does not make an appreciable difference іп the 
brilliancy of the lamp if used on the continuous current 
circuit. This fact in itself proves that the regulation of 
the light is not due to resistance as has been alleged by 
those unfamiliar with its construction. 


Vulcanized Mud. 


The Delaware Hard Fibre Company, of Wilmington, 
Del., has just issued a card calling the attention of electri- 
cal manufacturers to the fact that the low prices which 
prevall for fibre have tempted some manufacturers of that 
material to introduce impurities 1n their goods. They state 
that thiscan be done in the same way that rubber goods 
are adulterated. 

In samples which they have recently examined they 
found large percentages of red clay and chloride of zinc 
and calcium. In опе case nearly 50 per cent. by weight of 
the “ fibre’ was composed of these impurities. 

The presence of such ingredients make3 the fibre brittle, 
easily split and causes 1t to swell and shrink under atmos- 
pheric changes besides utterly destroying 1ts insulating 
properties. Such material is wholly unfit for electrical 
work. This “mud fibre" сап be sold for from one-half 
(depending upon the available supply of clay) to one- 
quarter of the price of the genuine article. 


COMMERCIAL PARAGRAPHS. 


The Mason Electric Company, 10 and 12 Vandewater 
street, New York, send out a neat and comprehensive cata- 
-logue of their specialties, which include surgical and den- 
tal outfits, reading lamps, fan motors, motors for sewing 
machines, etc., with the well known Mason battery for 
supplying current. The company will soon issue a valua- 
ble book. Wonders of Primary Batteries; What Can be 
Done with Them, and How Best to Use and Care for 
Them.” 


The Simpson Electric Company of Chicago report an ex- 
cellent businessin their small electric motors. They are 
now manufacturing motors up to five horse power capac- 
ity. They are also getting a large stock of small fan 
motors ready for the summer trade. 


The Chicago office of the National Electric Company 
has recently secured the contract for furnishing the com- 
plete electric plant for the Chicago Beach, one of the larg- 
est World's Fair hotels. 


The Jenney Electric Motor Company have recently 
opened an office in the Monadnock Building, Chicago, and 
expect to carry а full line of electric motors апа supplies. 
Mr. А. Н. Goode, until recently with the General Electric 
Company, has been placedin charge. 


Mr, Harry Bishop, Western agent for the Massachusetts 
Chemical Company, is continuing his remarkable success 
in introducing Jnsullac in the West. 


Tne Calumet Electric Manufacturing and Engineering 
Company has recently been organized in Chicago by 
Messrs. L. A. Hine. L. J. Otis and G. E. Dorman, for the 
purpose of manufacturing à line of dynamos and motors 
invented by Mr. Derman. The company expect to build а 
large number of small fan motors forthe summer trade, 
and will make а specialty of 500 volt motors. Мг. G. E. 
Dorman, the electrician of the company, 18 well known 
through bis numerous electrical patents, and also through 
bis connection with the Standard Electric Company of 
Chicago. 


The Atwood Electric 8nd Manufacturing Company of 
Chicago have been receiving a large number of orders 
since they placed their new incandescent arc lamp on the 
market. Their new lamp for alternating circuits is also 
in good demand. 


The Knapp Electric Company of Chicago report the sale 
of a large amount of house supplies to the contractors 
for the new Worid’s Fair hotels that are being built in 
the neighborhood of tie Exposition grounds. The orders 
for Knapp Annunciators have been exceptionally large. 


The Intramural КаПуғау Company at Chicag, has de. 
cided to use Simplex Wire for feeders. George Cutter 18 
the recipient of the order. 


INCORPORATIONS. 


Alexandria Electric Light and Power Company, А)ехап- 
dria, Ind. Capital stock, $30,000. Directors: James M. 
Barton, Cassius Greenlee, J. E. Jeffries, S. E. Young and 
A. E. Harlan. The company has been empowered by the 
Alexandria City Council to build a street railway, and will 
probably extend it to Anderson. 

A certificate of consolidation of the Greenwich Electric 
Light and Power Company and the Cambridge Electric 
Light and Power Company, forming the Consolidated 
Electric Company of Greenwich, Washington County. New 
York, has been filed at Albany. The capital of the new 
company is $35.000 and the directors are: Henry Gray, 
Le Roy Thompson, James Lavake, John Brooks, Mortimer 
R. Teffts. Harry C. Gray, Greenwich, and Jerome B. Rice. 
Andrew B. McNish and John L. Agan, of Cambridge. The 
company’s operations will be carried on in the towns of 
White Creek, Cambridge, Jackson, Easton and Greenwich, 
Washington County, and the town of Schuylerville, Sara- 
toga County. 


The Hudson and Bergen Traction Company has filed a 


-certificate of organization in the Secretary of State's office 


at Trenton, N. J. Myles Tierney,of New York. Theophilus 
Butts, of Hoboken, and Albert C. Wall, of East Orange, are 
the incorporators. The capital stock is $5,000,000. The 
company proposes to operate electric roads іп Bergen and 
Hudson Counties and through the Oranges. 


The Consolidated Traction Company of New Jersey, 
having filed its certificate of incorporation, has elected the 
following officers: Edward F. C. Young, president of the 
First National Bank of Jersey City, president; Thomas J. 
George, of Newark, secretary and treasurer; David Young, 
of Newark, chief engineer. 


The Rahway Electric Street Railway Company, Rahway, 
N. J. Incorporators: C. W. Boynton, Henry Mauerer, 
Henry G. Wolcott, William Howard, N. E. Mead, Jr., D. К. 
Ryno and Jackson Jaques. Theroute of the proposed road 
18 through the principalstreets of Rahway. and to Wood 
Bridge and Boynton Beach on Staten Island Sound. 

The Peoria and Pekin Electric Railway Company. Peorta, 
IH. Capital stock, $200,000, equally divided between John 
J. Patterson and E. A. Demange. The articles provide for 
the construction and maintenance of an electric railw£y 
between Peoria and Pekin, and the construction of a 
bridge over the Illinois Riverat Pekin. 

The Mt. Vernon Klectric Light and Street Railway Com- 
pany, Mt. Vernon, Ohio. Capitalstocx, $400,000. This com- 
pany. itis understood, will absorb the Mt. Vernon Electric 
Light Company, and begin the construction of electric 
railways in Mt. Vernon, and thence to towns іп the neigh- 
borhood. 

Articles of incorporation of the Stockton Power Trans- 
mission Company have been filed by San Francisco and 
Stockton men, with a capital of $1,000.000. The company 
will generate electricity with water power on the Moke- 
lumne River.forty-two mlles from Stockton, and transmit 
It for sale to manufactories. The company wlll ais» supply 
electricity for a railroad between Stockton and Lodi. 

‘he Consolidated Street Railway Company, Bay 
City. Mich. Capital stock, $1.000,000. Officers: President, 
W. B. McKiniey, Chicago; vice-president, R. S. Hunter, 
Philadelphia; secretary, H. H. Norrington, West Bay 
City; treasurer, D. W. Slack, Philadelphia. assistant 
treasurer, H. Norrington. 

The Norwalk. Fairfield and Southern Railroad Company, 
Norwalk, N. Y. Capital stock, $50,000. Incorporators: 
Charles P. Wickham, T. F. Hildreth, Jay F. Laning, Harry 
H. Hoyt, 8. E. Crawford. Frank H. Evans and John A. 
Williams. Organized to build a line to be operated by 
steam or electricity between Norwalk and North Fairfield 
in Hudson County. 

Articles of incorporation have been filed іп the Camden 
County Clerk's office by the Treichler Water and Light 
Company. Jhe objects of the corporation are to supply 
water, water power and electricity. The capital Stock of 
the company is $100,000. The incorporators are M. K. 
Treichler, of Philadelphia; B. Smith, of Wenonah, and 
Isaac Moffett, of Glassboro, N. J. 

The Spring Valley Electric Light Company, Peoria, ПІ. 
Capital stock, $25,000. Incorporators E. B. Hillman, Н. 
T. Hays and L. B. Bradley. 

The Wyoming Electric Light and Power Company. 
Peoria, Ill. Capital stock, $15,000. Incorporators: E. B. 
Hillman, Н. T. Mays and L. B. Bradley. 

The Citizens’ Street Railroad Company of Indtanapolis 
has been reorganized, and the new officers chosen are: 
President, Augustus L. Mason; vice-president, William 
L. Elder; directors, Murray A. Verner, E. Sellers McKee 
and Richard W. Clay, Chicago; H. C. Clay, New York; 
Augustus L. Mason, William Lines Elder. W. J. Holliday 
and Dr. Henry Jameson. 

The New Jersey Light and Heat Company, Newark, N. 
J. Capital stock, 22. 000, 000. It is understood that the ob- 
ject is to consolidate the Newark and Citizens’ Gas Com- 
panies and the Newark Electric Light Company under one 
management. 

The Peru Street Railway Company, Peru, Ind. Capital 
stock. $50,000. President, R. A. Edwards; vice-president, 
W. S. Mercer; secretary, Н. Н. Bons'og; treasurer, C. H. 
Brownell Thecompany has been granted & franchise for 
ап electric street railway in Peru. 
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ELECTRIC RAILWAYS AND APPLIANCES. 


493.695. Conduit Electric Railway. Henry P. Feltrow, 
Columbus, Ohio, assignor of one-half to Richmond R. 
Brown, same place. Filed March 4, 1891. 

493,718. Insulator for Trolley-Wires. Merrill H. Hathaway, 
Springfield, Mass., and John Kellener, Manchester, N. 
H.; Adele L. Hathaway administratrix of said Merrill 
Н. Hathaway, deceased. Filed April 2. 1892. 

498,716 Conduit System for Electric Railways. Ellas 
Hazelton, Lansing. Mich., assignor of one-half to Harley 
Ingersoll, same place. Filed Feb. 15, 1892. 

493,789. Trolley for Electric Railways. John F. Saitz. 
Baldwin, Allegheny County, assignor of twc-thirds to 
Thomas A. Noble, Pittsburg, and Frederick G. Kay, 
Allegheny, Pa. Filed June 18, 1891. 

493,914. Converter System for Rallways. Alard du Bois- 
Reymond, Charlottenburg, assignor to Siemens & 
Halske, Berlin, Germany. Filed Feb. 3, 1892. 

493,948. Closed Conduit тог Electric Railways. George W. 
von Siemens, Berlin, Germany. assignor to Siemens & 
Halske, same place. Filed June 24, 1892. 

498.969. Electric Car. Charles Brown, Basle, Switzerland, 
assignor to the Maschinenbau Gesellschaft, same 
place. Filed March 8, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


493,690. Thermal Cut-Out for Electric Lamps. Hermann 
Lemp and Merle J. Wightman, Hartford, Conn., as- 
signors to the Schuyler Electric Company of Connecti- 
cut. Filed Aug. 27. 1886. 

493,739. Electric-Arc Lamp. Elihu Thomson, Lynn, Mass.. 
assignor to the Thomson-Houston Electric Company 
of Connecticut. Filed June 30, 1886. 

493.849. Electric-Lighting System. Samuel W. Rushmore, 
Brooklyn, N. Y. Filed Feb. 7, 1891. 

493,868. Switch for Electric-Light Fixtures. Joseph 
Hutchinson, New York, N. Y. Filed April 8, 1892. 


DYNAMOS AND MOTORS. 


498,679. Dynamo-Electric Machine and Motor. Harold P. 
Brown, New York,N. Y. Filed Dec. 10, 1891. 

498,718. Dynamo-Electric Machine. Santa Hellebrandt, 
Przemysl, Austria-Hungary. Filed May 25, 1892. 

498,745. Dynamo-Electric Machine. Foree Bain, Chicago, 
Ill. Filed Dec. 21, 1891. 

498,049. Electric Locomotive. Alexander Philipsborn, 
Berlin, Germany. assigror to Siemens & Halske, same 
p ace: Filed April 21, 1892. 

499,948. Electric Locomotive. Alexander Philipsborn. 
Berlin. Germany, assignor to Siemens & Halske, same 

lace. Filed May 17, 1892. 

494,042. System of Winding Armatures for Dynamo-Elec- 
tric Machines. William M. Thomas, Grand Rapids, as- 
signor to Louis Warfield, Detroit, Mich. Filed Jan. 29, 


1892. 
BATTERIES. 

498,817. Secondary Battery. Lars Bristol. London, Eng- 

land. Filed Aug. 28, 1890. Renewed Feb. 18, 1892. 
494,082. Secondary-HKattery Electrode. William W. Donald- 

eg Land Roderick Macrae, Baltimore, Md. Filed March 

i А 
TELEPHONE AND TELEGRAPH APPARATUS. 


493,704. Listening and Ringing Key for Telephone 6 witch- 
boards. William M. Goodridge, Highlamd Park, as- 
signor to the Western Electric Company, Chicago, Ш. 
Filed July 19, 1890. 

498,907. Telephone. Charles T. Bloomer, New York, N. Y. 
Filed Nov. 28, 1592. 


MISCELLANEOUS. 


498,672. Automatic Electric Cut-Out. Francis B. Badt, 
Chicago, Ill., assignor to the Western Electric Com- 
pany, same place. Filed June 6, 1889. 

493,673. System for Transmitting Electric Current. Ed- 
ward Baines, Brooklyn, N. Y., assignor to himself and 
Edward J. Mitchell, Same, place, and Adolph L. Mitchell, 
Rockville, N. Y. Filed March 21. 1892. 

493,678. Electric Railway-Signal. Jefferson Bradford and 
1 ames P. Williams, Boston Station, Ky. Filed June 28, 

493,754. Electric Connector and Cut-Out. Charles Н. 
5 and Chancellor C. Allen, Boston. Filed April 

493.755. Electric Cut-Out. Charles H. Crockett and Chan- 
cellor C. Allen, Boston, Mass. Filed A pri] 8. 1892. 

498.777. Electric Clock Striking Mechanism. Willam 
Kaisling, Allezheny, Pa. Filed April 4. 1893. 

493,809. Apparatus for Purifving Liquors by Electrolysis. 
John Becker, Kymulga, Ala. Filed March 12, 1892. 
498,883. Insulating-Coupling. Ernest Ballett, Bordeaux. 

France. Filed Oct 31, 1892. 

493,918. Electrically-Operated Railway Switch. Powell 
Evans. Philadelphia, Pa. Filed Dec. 7, 1891. 

493,926. Lightning-Arrester. Hermann O. Henneberg, 
Berlin, Germany, assignor to Siemens & Halske, same 
place. riled Dec. 9, 1592. 

498.985. Electric Railway-Signal. Henry V. Miller, Bloom- 
ington, and Alexander C. Miller, Aurora, ПІ. Filed 
Nov. 8. 1892. 

499,881. Rosette Cut-Out. Charles E. Barry, New York. 
N. Y. Filed Aug. 16. 1892 

493,997 Electrical Attachment for Rocking-Chairs. Charles 
E. Hartelius, Bay Ridge. М.Ү. Filed Nov. 22. 1892. 

491,007. Block-Signal System. John La Burt. New York, 
N. V., assignor. by direct and mesne assignments, to 
the La Burt Automatic Electric Block Signal System 
an Car Coupler Company, same place. Filed June 16, 
1892. 

494,043. Theatrical Stage Appliance. David I. Towers, 
New York. N. V., assignor 10 Neilson Burgess, High- 
lands, N. J. Filed Feb 5. 1891. 

491.053. Reelprocaling. Electric Drill. William A. G. Bir- 
kin, Nottingham. England. Filed April 23. 1892. 

494.966. Marine Railway. Edward Kaye, Phillipsburg, Pa. 


Filed Dec. 9, 1892. 

494,077. Railway Block-Signal. Robert D. Peters. Wina- 
mac. Jnd., assignor of one-half to Charles L. Wait, 
same place. Filed July 11, 1892. 

491,080. Sanding Device for Cars. Edward Н. Pinkham, 
Haverhill. Mass. Filed July 12. 1892. 

494,001. Electric Cigar-Lighter. William M. Thomas, Chi- 
caga. III., assignor to Louis Warfleld, Detroit, Mich. 
Filed Oct. 26. 1892. 

494.098. Electrical Appliance. Charles H. Folger, Cin- 
einnati. Ohio, assignor, by direct and mesne assign- 
ments, to the Cincinnati Novelty Company, same 
place. Filed Sept. 5, 1892. 

491,111. Electrical Railway-Signal. Samuel W. Miller and 
Alexander C. Miller. Aurora, and ftlenry V. Miller. 
Bloomington. III.; said Samuel W. Miller assignor to 
said Alexander C. Miller and Henry V. Miller. Filed 
April 4, 1892. 
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The Distribution of Electrical 


Energy. 


An interesting description of several French 
central stations has appeared in Électricité from 
the pen of M. Anney. The station Volta, shown 
in part in Fig. 1, has been in operation since 
December, 1891, and notwithstanding several 
novel elements which it contains has from the 
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PARTIAL View oF THE STATION “VOLTA.” 


(Fia. 1.) 


start given entire satisfaction. It comprises four 
groups of machines, each having & turbine of 140 
H. P., and eight dynamos giving 47 amperes at 
1,000 volts. These were installed by the Com- 
pagnie de l'Industrie Électrique, and are of the 
Thury type, although they contain some novel 
points which were imposed by the special con- 
ditions in this plant. 

The generators run at a constant speed and the 
regulation of the voltage is accomplished by 
means of an automatic regulator which varies the 
exciting current. This is done by changing the 
speed of the turbine which drives the exciter, 
both of which are independent machines without 
mechanicel connection to the main generators. 
This arrangement has the advantage of regulating 
the pressure of the entire station with but one 
regulator, no matter how many machines may 
be in use, and in this respect is a very desirable 
feature and is entirely automatic. On the otner 
hand it introduced some serious difficulties, as it 
was found necessary to change the construction 
and winding of the generators andto provide tur- 
bines of excellent regulation without which its 
successful operation would be impossible. 

These turbines were supplied by MM. Faesch 
& Piccard, of Geneva, and have been found to 
amply fulfil every requirement 1n the line of auto- 
matic regulation. They have a horizontal axis 
and the water enters at the centre of the wheel 
and escapes at its periphery. The distributor, 
which is supplied with orifices which vary their 
amount of opening, regulates the supply of water 
to the wheel according to the speed. 

The principal difficulty on the part of the dyna- 
mos relates to their insulation. As the field 
windings are all connected in the circuit of the 
separate exciter, these windings must be insu- 
lated so as to stand the total voltage furnished 
by the machines without damage, that is to say, 
from 6,000 to 8,000 volts or more. 

This result is effected by placing a supplement- 
ary insulation between the magnets and the frame, 
and as it was feared that a spark might pass from 
the windings to tue pole pieces the entire magnet 
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was covered with a heavy, compact insulation in 
the form of а screen. 

There is but a slight heating of the magnets 
and this insulation has given no trouble on that 
score. : 

The frames of the dynamos are mounted on 
bolts imbedded in strong porcelain iusulators pro- 
vided with a circular shelf which is filled with oil 
in order to avoid surface leakage, which was 
feared on account of the moisture in that locality. 

The tota] insulation is so high that it cannot be 
determined by the ordinary measuring instru- 
ments. 

These precautions, though simple, have been 
entirely sufficient for the pressure of 5,000 volts, 
and notasingle mishap has so far occurred. 
This points to the suggestion that this pressure 


сап be increased considerably without danger. 


Another feature inherent in separately excited 
machines is the tendency to sparking at the 
brushes when working under full load, owing to 
the reduction of the magnetic density. 

To avoid this a very strong field is employed 
which contains & section adapted to be easily 
wound, and further, special carbon brushes of 
unusual density аге used in which, however, the 
conductivity is sufficiently low to reduce the ten- 
dency to sparking. 

Practically, the dynamos may be run on short 
circuit at their maximum current and speed 
with an inappreciable exciting current without 
any trace of sparking at the commutators or 
any necessity for repairing the contacts. The 
carbon brushes last indefinitely and show no ap- 
preciable wear after many months of use, during 
which time they have required no special atten- 
tion. The commutators are also highly polished 
and have never been repaired or oiled. 

The precise regulation of the voltage was a 
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GENERAL VIEW OF Motor PLANT RUN 


most difficult matter to adjust. In fact, the elec- 


tromotive force varies at each moment to a large 


extent, and almost instantly. Thus when a 60 
H. P. motor is shut down, the brushes must be 
suddenly short-circuited by the movement of a 
switch, and the 1,200 volts which it consumes 
must be dissipated or the pressure throughout 
the system willbe greatly increased, especially if 
the motor forms a large part of the load. This 
makes it essential for the regulator to instantly 
correct wide variations which would be impossi- 
ble if the turbine driving the exciter did not re- 
spond instantly to the action of the regulator. 
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The single exciter common to all the generators 
is coupled directly to a 12 m. P. turbine which 
has no fly-wheel, and whose moment of inertia is 
reduced to а minimum. The exciter has a field 
of high magnetic density апа the armature is ex- 
tremely light, being but 180 millimetres in diam- 
eter. For this reason the weight of the moving 
parts is but little, and their inertia is practically 
negligible. In order to secure a sufficiently 
stable magnetic field under all conditions the ex- 
citer is also separately excited by asmall machine 
from which the lights in the station are run. 

The station '' Pacinotti,” shown in our Frontis- 
piece, was started on the 28d of November last. 
It is designed to contain six groups of machines, 
of which at present four are in full operation. 
These groups are of the same character as those 
of the former station, having a Piccard turbine 
of 140 m. P. which drives two Thury dynamos of 
1,000 volts and 45 amperes at 475 revolutions per 
mirute. All the dynamos are connected in series 
and are self-excited. Ihe method of speed regu- 
lation differs from that of the former station and 
is much simpler. Only one regulator is used for 
the whole station. 

The fly-wheels of the turbines have been dis- 
carded, апа the armatures of the generators have 
as little inertia as possible. By this arrangement 
the regulation is partly effected, as when the cur- 
rent diminishes the generators absorb less 
power and the turbines increase their speed, 
thus partially correcting the error. The field 
magnets work at low magnetic density, which 
facilitates this automatic regulation consid- 
erably. j 

The current regulator has then only to correct 
small differences, and it need not necessarily act 
instantaneously. This consists of a Thury motor 
in which there are two armature windings, per- 
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mitting it to work in either direction without 
reversal This drives an arrangement that regu- 
lates the supply of water to the turbines. The 
motor is started in either direction by an iron 
armature moved by an electro magnet, and а 
relay carries the current to either armature 
winding according 8s the current increases or 
diminishes in the main circuit. In this way the 
speed of the turbines is varied as required. 


General Electric's Dividend. 
The Directors of the General Electric Company 
met on Friday, March 81, and declared а quar- 
terly dividend of 2 per cent. payable May 1. 
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The Cost of Steam Power Produced With 
Engines of Different Types Under Practical 
Conditions; with Supplement Relating to 
Water Power. 

BY CHAS. Е. EMERY. PH. D.* 
(Concluded. } 


Column kt shows the aggregate сові per net 
horse power of the engines, boilers, buildings 
and chimney as given in the three previous 
columns. 

Column / shows the amount in column & aug- 
mented 23 per cent for inspection and 6 per cent. 
for loss of interest during construction, a total 
of 8} per cent., which is designed to cover the 
expenses of the kind indicated and other contin- 
gencies incidental to the construction of a large 
steam plant or other important work. In start- 
ing а company there must be an organization 
formed in connection with raising the money, 
procuring the charter and initiating the con- 
struction, involving the salaries of several indi- 
viduals. The engineers to take charge of the 
work must also be selected before the work is 
completed and in general very much of the ex- 
pense must be incurred a considerable time be- 
fore the plant is put in operation; and even after 
operation commences a long time intervenes 
before everything is working on a sufficiently 
large scale to secure economy in operation and a 
return therefrom. Frequently these items are 
not considered in making estimates. Some of 
them are of a kind which are not necessarily in- 
cluded in those made by an engineer. Eventu- 
ally, however, all these expenses must be charged 
in some way on the books and will usually be 
placed in the construction account, and it is, 
therefore, proper to make this charge of 8} per 
cent in excess of the ordinary preliminary 
charges for designs naturally included in con- 
struction, with the belief that it will in rare in- 
stances be sufficient to provide for the several 
contingencies referred to. 

An inspection of column / shows unexpectedly 
small differences in the total cost of steam ma- 
chinery of different types when everything is 


considered. It is a curious fact that the machin- 
ery whieh as a whole costs least originally is 
that of fairly good economy. The total cost of 
non-condensing steam machinery is, on the basis 
of performance assumed, higher than for more 
economical condensing engines, on account of the 
increased cost of the additional boilers, build- 
ings and chimney made necessary by such re- 
duced economy. If it be considered that the 
feed water per indicated horse power per hour for 
the non-condensing engines is higher than would 
be obtained in particular cases, a comparison 
with the minimum quantities in column e shows 
that an assumptien of the best possible results 
will not equalize the total cost of non-condensing 
and condensing engines of similar construction. 
The more economical engines near the bottom 
of the table are comparatively so high priced 
that even when the reduced cost of boilers is 
considered the total price is greater than for 
the steam machinery of reasonable economy 
shown near the middle of the table. 

In column m is shown the weight of water 
which it is assumed will be evaporated per pound 
of coal. The assumption is 84 pounds, except in 
the last case where it has been fixed at 94 pounds. 
Although 9 and 9% pounds evaporated can be ob- 
tained under actual conditions readily with 
boilers of good proportion and construction, it 
is thought that 84 pounds ів as much as can be 
depended upon in average practice. It is in fact 

eater than is obtained in most cases, though 
үде than is claimed in exceptional ones. "This 
rate must be considered somewhat in relation to 
the price of coal. If cheap coal is to be used 
which will not give 84 pounds evaporation, the 
results must be sought in the column of the table 
applying to coal of в higher price. 

Column n shows the coal per indicated horse 
power per hour, which is simply deduced by 
dividing the feed water per horse power, column 


*Read at the Seventy-fifth Meeting of the American In- 
stitute of Electrical Engineers, New York. March 21, 1898. 
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f. by the feed water evaporated per pound of 
coal, column m. We notice that the coal per in- 
dicated horse power per hour decreases from 8.88 
to 1.47 lbs., which is about what should be ex- 
pected for the various conditions heretofore 
discussed. 

We next have in columns o and p the number of 
tons of coal, of 2.240 pounds, required under the 
conditions stated ; column oreferring to a work- 
ing day of 10 hours, and column p toa working 
day of 20 hours, with coal for one hour 
in in each case for starting and stopping 

res. 

We have next in columns q to z inclusive the 
cost of coal per horse power per year at the rates 
of $2, $3, $4 and $5 per ton; first on the basis of 
808 days of 10 hours each, and second on the 
basis of 865 days of 20 hours each. ' 

We have next in columns y and z the cost per 
net horse power per year of supplies and average 
repairs. There has been allowed 12 cents per 
day of 10 hours for supplies and 29 cents for 
repairs, or 41 cents total for a 500 н. P. slow speed 
engine. These costs are based on testimony in 
the Fall River suit mentioned in the paper previ- 
ously referred to. This amount has been in- 
creased to 48 cents for the high speed engines, 
which will probably be insufficient in many cases 
but has been assumed correct for the better 
types. 

We next have in columns А and B the cost per 
net horse power per year for wages based on $8 
per day of 10 hours for an engineer and $4 per 
day for500 commercial or boiler horse power for 
fireman and the labor incidental to passing the 
coa] and disposing of the ashes. The latter 
amount has been entered fractionally, for al- 
though this would be impossible for а single unit 
it is the only wt y to obtain а correct progression 
when considering each unit as а part of a much 
larger plant. The cost amounts to $4.77 per day 
for simple engine inline А and $2.22 for com- 
pound engine in line K. 

In column C is given the cost of insurance, 
taxes and renewals per horse power per year. 
This is obtained on а basis of 4 of 1 per cent for 
insurance, which is too low foran electric light 
plant, and in fact too low for other manufactur- 
ing operations except those insured on а mutual 
plan. Taxes have been assumed at $15 per thou- 
sand on three-fourthsof thetotal cost, equivalent 
to 1.2 per cent. The renewals for engines, boil- 
ers and buildings all averaged together have been 
assumed at 8.8 per cent., making а total of 5 per 
cent. The several percentages are believed to be 
low for general practice, but have been used in 
the first part of Table I so as to keep within 
bounds the influence which quantities propor- 
tioned to cost have on the result. 

We have in column D the amount per horse 
power per year to be provided for interest and 
dividends which has been fixed at the moderate 
rate of ten per cent. on the capital invested. It 
should be realized that the interest account should 
not simply cover the interest on money borrowed 
or invested to dothe work, but & percentage 
sufficient to рау expected dividends on the capi- 
tal; in fact, interest and dividends must be con- 
sidered together. In this country at least, active 
business men demand at least 10 per cent. on 
their investments. It may be that they will bor- 
row the money actually required to do the greater 
part of the work at а comparatively low rate of 
interest, say 5 per cent to 6 per cent., which the 
business is expected to pay in addition to a divi- 
dend of ап equal or greater &mount to recom- 
pense the promoters for their trouble and re- 
sponsibility in the matter, so that 10 per cent. 
allowance for interest and dividends is none too 
much in a growing country. Indeed, it is alto- 
gether too small for operations in which the ac- 
tual value of the plant is represented by а greatly 
increased face value of securities. Evidently the 
payment of 5 per cent. interest on a bonded issue 
equal to the cost of construction and 5 per cent. 
dividends on an equal amount of stock to control 
the company, or any similar financial] scheme 
based on the same total, is equivalent to an allow- 
ance of 10 per cent for interest and dividends, 
which is the basis assumed for comparison. and 
this percentage must of course be paid on all ex- 
penditures. including everything relating not 
only to the purchase but the erection of the 
various details of the steam шене. 

Columns E and F merely sum up the cost per 
horse power per year of all operating, current and 
interest expenditures, except coal, and include 
therefore the cost of wages, columns A and В; 
cost of insurance, taxes and renewals, column С; 
and the interest or dividends, column D. 

We next have in columns G to N inclusive the 
total cost per net horse power per year on the 
basis shown in the previous columns, for coal at 


$2, $8, $4 and $5 per ton, first for 808 days of 10 
hours each, and second for 865 days of 20 hours 
each. An examination of the several columns 
shows clearly that for cheap fuel and short hours 
the engines of fair economy and least cost give 
the most economical] results when both the cost 
of fuel and collateral and interest charges are 
considered. Such a result would be anticipated 
in comparison with non-condensing engines, but 
it is somewhat surprising to find that the com- 
pound engines of comparatively moderate price 
show better economy, evrything considered, 
than the higher priced triple compound engines, 
if we reject the results shown 1n the last line, 
which, as already stated, it is believed cannot be 
obtained in average practice. For the 10 hours 
day, with coal at $2 per ton, the lowest result is, 
for the assumed conditions, shown on line 7, re- 
ferring to special triple compound high speed 
condensing engines. Unfortunately more condi- 
tions have had to be assumed in relation to this 
type of engine than for any of the others. They 
are being made specially for electrical purposes 
of extra weight and with extra length of bearings, 
and the prices available would with proper al- 
lowance for erection give prices higher than 
stated. However, the result is very little differ- 
ent from that shown in lines G and H for com- 
pound engines high and low speed, or even for 
the simple low speed condensing engine, line F, 
on the one hand, or the triple compound, lines 
Jand К, on the other hand. This similarity in 
final cost is certainly very interesting. and examin- 
ing columns H, Гара J, referring to coal at $8, 
$4 and $5 per ton, we find that although the total 
cost per year increases, the relative cost for en- 
gines of different kinds varies but little. At the 
$5 rate the high speed compound engine, line G, 
has fallen $1.48 per horse power per year behind 
the low speed compound engine, line H, and 
$2.67 behind the high speed triple compound, 
line J, on basis assumed, but the latter with its 
lower assumed original price and higher coal con- 
sumption is holding its own substantially with 
the higher priced compound engine, line J. The 
same relations practically hold for 20 hours per 
day with cheap coal, and it is not until we resch 
column N for 20 hours per duy and coal at $5 per 
ton that the higher priced engines (rejecting as 
before line Z) show any decided superiority, and 
even under these circumstances the difference is 
comparatively not great. 

We next examine columns О and J’ inclusive, 
which show the total cost per net horse power 
per year for electric railroad and other variable 
work requiring 50 per cent. extra plant to obtain 
on the average 500 horse power. That is, it must 
be supposed that a 750 horse power plant, or the 
larger portion of the same, leaving one unit, per- 
haps, for emergencies, is employed during the 
times of heavy traffic. and that at other times the 
power is less than 500 horse power, so asto main- 
tain the average. In making this comparison the 
cost of fuel and labor per average horse power 
has not been increased. Very great variations 
of load would certainly change these items, but 
as all conditions cannot be provided for in one 
table it may be assumed that the charge for fuel 
in the first part of the table is rather high for 
uniform loads and that charges for | oth fuel and 
labor have not been exceeded for the conditions 
involving surplus plant in the second part of 
table. The insurance in the latter case has, how- 
ever, been increased to 14 per cent. as an average 
on engines, boilers and buildin The engine 
renewals have also been increased to 4 per cent. 
and the boiler renewals to 5 per cent. These 
latter allowances are believed to be more nearly 
correct than those first assumed for many kinds 
of work. There are individual cases of boilers 
and engines lasting & long time, but in many 
cases the necessary changes in the character of 
the work done requires & change of steam plant, 
80 it is saferto charge off for renewals а sufficient 
sum to provide for conditions other than the 
actual wearing out of the apparatus. In any case 
we think it wil] be granted that these allowances 
are none too large for electric light plants. The 
comparisons are as before on the basis of coal 
costing $2, $8, $4 and $5 per ton, first for 808 days 
of 10 hours each and second for 865 days of 20 
hours each. 

Examining columns O to V, we &re surprised 
at once to find that, although the costs have nec- 
essarily all been raised, the general relations for 
the different engines have been very little modi- 
fied. For short hours and low priced coal the 
medium priced engines show. if anything, still 
better results than on the previous basis, and the 
higher priced engines only show to advantage for 
long hours and high priced coal, as shown in cl- 
umn V. The results even in this column for the 
engines referred to in the last four lines (exclud- 
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ng E as before) are remarkably near uniformity. 
efore drawing further conclusions, it is desir- 
able to ascertain the effect that will be had on the 
results by the use of cheap boilers. As has been 
stated, it is well known that boilers are to be had 
in the market at а cheaper rate per horse power 
t .an the safety boilers which have been assumed. 
А mere examination of quoted prices would make 
it appear that such boilers can be purchased for 
$10 less per horse power than the safety boilers, 
but the better types of the latter have much more 
eurplus power than ordinary types of boilers, so 
mueh во in fact that no allowance has been made 
in previous calculations for а greater boiler 
power than is required to supply engines with 
steam, as it is believed that the better class of 
safety boilers have so much surplus power that 
in large plants one or two can be laid off for 
cleaning purposes and the others take up the 
load. ven less than the rated power can be 
purchased in starting a plant and no injury fol- 
lowed from forcing such boilers so as to obtain 
the power desired. When, however, boilers with 
small tubes, which furnish heating surface very 
rapidly at reduced cost, are employed, in general 
a higher rated horse power must be furnished for 
& particular case, either originally or soon after 
operations are started. Moreover, the cost of 
extra steam und water connections and valves will 
be as high as in the previous case, and in general 
higher, for the reason that the units for such 
boilers are customarily smaller. It has been de- 
cided to make the comparison shown in Table II 
on the basis that boilers will be employed costing 
$5 per horse power less than those referred to in 
Table I and from the modification thus shown the 
effect of a further reduction if found possible can 
be estimated. 

Table II shows in columns H, L, P and T the 
total costs per horse power per year shown in 
columns of corresponding numbers in Table I, 
all being on the basis of coal at $8 per ton; the 
first two named being for the 10 hours and 20 
hours day without surplus power, and the last 
two named being for the 10 hours and 20 hours 
day with surplus power. In connection with 
these columns and distinguished by the same let- 
ters marked sub-1 are correspondiug columns 
showing the costs per net horse power per year 
with the interest апа other charges affected by 
the first cost reduced proportionally to a reduc- 
tion of $5 per commercial horse power on the 
original cost of the boilers. An examination of 
the parallel columns shows at once that the effect 
has been to favor theengines requiring the use of 
most fuel, for the evident reason that, as they re- 

uire more boiler power for a given net power, 

e reduction for them is proportionally greater 
than for the higher priced engines. The differ- 
ences are comparatively not great, but sufficient 
to show the effect of reduction in this direction. 
The same effect would result from reducing not 
only the cost of coal as previously stated, but the 
cost of handling and firing the same. 

Evidently, however, any decrease found possi- 
ble in the cost of engines or of the numerous 
attachments and appurtenances necessary or 
claimed to be necessary in connection with a 
steam plant, and which do not increase in cost 
proportionally to the commercial horse power, 
will decrease the interest charges in a higher pro- 
portion for the more economical engines and thus 
secure economy both by saving of fuel and b 
saving of interest. These considerations, thoug 
not governing ones, since interest is only one 
item of expense. show the desirability of exercis- 
ing careful judgment in the details of а steam 
plant. There will be no economy in selecting 
poor material or in hurrying matters so as to se- 
cure cheap work. Everything must be of the 
best in the sense of being the best adapted for 
the purpose. The tendency to put in numerous 
details, each by itself of small cost, needs, how- 
ever, to be checked, as such items amount in the 
aggregate toalarge sum. It is recommended 
that the purchase of the various devices which 
are being urged upon the owners of steam plants 
should not be consummated unless they will 
surely save say 25 per cent. of their cost annu- 
ally. It will be observed that the columns of the 
table foot up а percentage proportioned to more 
than two-thirds of this, and ав the attention and 
repairs of miscellaneous apparatus are great the 
additional percentage is not only thought to be 
warranted but to be perhaps insufficient in some 


8. 

The rules adopted for calculating the various 
columns of Table I are shown by algebraic for- 
mule, the notation being in terms of the letters 
designating the several columns. 

The comparison shows the non-condensing en- 
gines inferior at every point to condensing en- 
gines, and even if better results be obtained for 
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the former in certain cases, still, as has been re- 
ferred to before, the principal difference will be 
found by causing the quantities in column f, 
Table I, to approximate more uearly to the min- 
imum quantities in column e. Some forms of 
engines undoubtedly accomplish this, but it is 
believed that the quantities stated are nearly cor- 
rect for average good practice, with variable 
loads. Non-condensing engines are wasteful of 
fuel when 5 loaded on account of low ex- 
pansion and at light loads the back pressure 
forms a large proportion of the total resistance, 
whereas condensing engines will maintain their 
economy through & wider range on account of 
the reduction of the back pressure. The back 
pressure must particularly affect the economy of 
the new triple compound engines when used non- 
condensing. It does not seem possible that such 
engines used non-condensing can for irregular 
loads show any economy over well designed com- 
pound engines operated non-condensing, unless 
the steam pressure is carried to 200 pounds or 
upward and the size of the cylinders carefully 
proportioned to the average load. 

lt may be claimed that it is unnecessary to add 
10 per cent. for interest and dividends, for the 
reason that nearly every large owner of steam 
machinery can borrow a large proportioa of the 
money required to construct the plant at a much 
lower rate of interest. This reasoning is good in 
some cases and not in others. If the manufac- 
turer can in his regular business pay 10 per cent. 
or more on the capital invested, it is more eco- 
nomical for him to use his credit and borrow 
money to extend his business than to put such 
money into a steam plant at a lower rate. For 
such conditions there is no question but that ev- 
ery expenditure should be charged at 10 per cent. 
or upward. The case is different with municipal- 
ities which can borrow money at 8 per cent. and 
4 per cent., but this after all will not make a 
great difference in the results, as interest is onl 
one of several items of cost independent of coal. 
If instead of adding 10 per cent. for interest and 
dividends in column 7 we add only 5 per cent., 
the difference between the amounts 80 added for 
different engines is very small; for instance, it 
would make only 42 cents per horse power per 

ear difference in engines in lines J and J, which 
is exactly the difference between the total cost 
per horse power per year for these engines with 
coul at $3 per ton as shown by column H. That 
is, for this particular comparison the cheaper of 
the two engines is 42 cents per horse power per 
year more economica] when 10 per cent. is added 
and of the same economy when only 5 per cent. 
is added. If we compare the engines referred to 
on lines Zand Кіп column H, we find that the 
cost per horse power per year is 47 cents less for 
the former with 10 per cent. added for interest 
and dividends, and that the latter 18 20 cents per 
horse power per year more economical if only 5 
per cent. be added for interest and dividends. 

It is true also that the 84 per cent. added for 
inspection and loss of interest during construc- 
tion, in column /, would probably not be expended 
in making additions to a whole plant, though 
rather insufficient than otherwise for original 
construction. The rejection of this item will not, 
however, make a great difference. It has not 
been included in ascertaining the cost of insur- 
ance, taxes and renewals shown in column C, and 
if 10 per cent. of the increase be charged in col- 
umn D it is only 10 per cent. of 8} per cent. or 
.85 of 1 per cent., and so would affect the result 
only about one-sixth as much as the former pres- 
entation. 

A little more careful examination of the table 
shows, as was substantially stated at the outset, 
thatitis not the interest charges which princi- 
pally cause equalization of total costs in the op- 
eration of engines of different kinds. The prin- 
cipal difference is due to the fact that all the 
other expenses except coal and interest are very 
nearly constant and the interest intensifies the 
difference by directly neutralizing, so far as it 
goes, the economy due to decreased coal con- 
sumption. Thisis made more clear by the fol- 
lowing tabular presentation. (See next column. ) 

The table shows that the collateral charges, 
line (2), excepting interest, are substantially the 
same, and about equal to cost of coal, Col. (1), 
for the economical engines, and that the slight 
increase of interest, line (4), for the more eco- 
nomical engines tends to neutralize the slight in- 
crease of economy of coal shown on line 1, so 
that, though the costs for engine / still remain 
less than those for engine (7, they are also less 
than for the more economical engine X. 

In conclusion we will say that when this inves- 
tigation was instituted it was believed, as had 
indeed been hinted by others and proved for ex- 
treme cases, that under some conditions as to the 
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relative prices of economical types of steam ma- 
chinery compared to price of coa] and number of 
hours operation, the saving in fuel would not 
warrant the increase of firet cost, but it was not 
known that this would occur within the limits of 
ordinary practice as the comparison shows. It 
is hoped that the conclusions and the facts upon 
which they are based will be very closely ex- 
amined by engineers and manufacturers, and 
any facts or reasons confirming or varying such 
conclusions be fully presented and discussed. 
This paper should not be considered a criticism 
of the practice or views of others or serve to dis- 
courage the higher development of the steam en- 
ine. On the contrary, an investigation of this 
ind, whatever the result, is calculated to broaden 
the view by taking into consideration more of the 
conditions of the problem, and thereby enablin 
the engineer to secure the best results for eac 
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particular case. The tables do show for short 
hours or low priced coal, or both, that types of 
steam machinery to secure the greatest economy 
of fuel are not warranted, but by the same tables 
it is found that for longer hours and the higher 
prices of coal considered, the more expensive ma- 
chinery begins to show а commercial advantage 
which evidently increases as the price of fuel in- 
creases. In some cases other conditions must be 
included for a complete solution of the problem. 
For instance, in large steamers making long voy- 
ages economical machinery secures in addition 
to the saving in the cost of fuel a saving in the 
space required to carry the machinery and fuel, 
and thus increases almost in а geometrical ratio 
the efficiency of the ships. This may not be true 
for vessels making very short trips or stopping a 
large proportion of the time in port. The very 
large expenditures made by some mining com- 
panies to save fuel by the use of expensive steam 
machinery of special design has been fully war- 
ranted by the long hours and the high price of 
coal. The enormous mechanical operations at 
the Calumet & Hecla mines gave the profession 
unequalled opportunities, which have been 
grasped in the most creditable manner by our dis- 
tinguished co-laborer in the engineering field, 
Mr. E. D. Leavitt, who has reared there a series 
of remarkable monuments of engineering skill 
with an expense warranted, doubtless, by the 
conditions. The development of the great West 
is, however, now во modifying the conditions that 
a change of policy may be initiated even at the 
Calumet & Hecla mines in the near future. Dur- 
ing & recent business investigation with an elec- 
trical outlook, the writer ascertained that the 
prices of coal in Duluth and Superior, beyond 
the Calumet & Hecla peninsula, are even now re- 
duced nearly to those ruling on the seaboard, 
which result has been brought about by the con- 
struction and operation of large whaleback steam- 
ers which take wheat eastward and coal on their 
return trips. 

Until quite recently the construction of pump- 
ing engines of special design and expensive con- 
struction was warranted, even for locations near 
lines of communication with coal fields. At 
present, however, pumping engines of good econ- 
omy are being manufactured regularly, as a 
business, at a comparative cost that will make the 
still more economical but much more expensive 
machinery less in demand than formerly. The 
further perfection of the steam engine will not 
be hindered by these facts, for with the develop- 
ment of our mining industries at great distances 
from the coal fields, the closest economy in the 
use of fuel will secure the best commercial re- 


APRIL 5, 1893 


ELECTRICITY. 


157 


sults. In order, however, to secure such results 
for our growing enterprises, electrical and other- 
wise, in the cities and towns along lines of com- 
munication already established, it is believed 
that the field will be occupied by cheaper en- 
gines of simple construction, which, though not 
securing the maximum economy of fuel, will so 
reduce the capital upon which interest and divi- 
dends are to be paid as on the whole to represent 
not only better commercial policy but better en- 

ineering, because based on more complete con- 

tions. 

SUPPLEMENT RELATING TO WATER POWER. 


It will be impossible in this connection to 
make a satisfactory comparison of the relative 
advantages of steam and water power under 
different conditions. The cost of steam power 
has, however, in the previous pages, been con- 
sidered on & somewhat different basis than has 
heretofore been customary, particularly by in- 
cluding the interest and certain miscellaneous 
charges in the operating expenses, making the 
minimum practicable cost per horse power per 
year appear higher than has been stated by 
others, so if the cost of water power calculated 
on the ordinary basis were compared with this in- 
creased cost of steam power it would cause the 
water power to show an unwarranted advantage. 
It therefore appears necessary to make a brief 
examination in the form of an inquiry as to what 
amount can be paid for the development of a 
water power in competition with steam power. 
To do this we cannot select examples where 
Nature has specially favored the development of 
water powers at & nominal cost, as may be found 
at various sites throughout the country, nor can 
we consider a case like that at the Falls of St. 
Anthony, where an enormous water power was 
developed at à minimum expense amid surround- 
ings apparently permanent to those who had not 
studied former recessions. In due time, how- 
ever, the water undermined the hard limestone 
cap defining the falls, which had already been 
worn through above, and started a new channel 
through the underlying sandstone, thereby 
threatening to change the falls into a series of 
rapids extending miles up stream, when by the 
intervention of the General Government and the 
use of large appropriations, on the plea of pre- 
serving navigation, with some private contribu- 
tions, a concrete dike or dam was built in a cross 
tunnel in the sand rock back of the falls, from a 
firm foundation up to the limestone cap, and the 
falls and incidentally the water power saved. 
Ordinarily such disasters must be provided for 
from the accumulations of an ample depreciation 
account. We must rather deal, therefore, with 
more general conditions, such as have been de- 
veloped on the Merrimac. 

Prof. Swain hasstated in the Census Reports the 
costs of several of the principal structures at Law- 
rence and Lowell, aggregating $650,000 at the for- 
mer place and $752,000 at the latter place. There 
are wing dams and probably other improvements 
apparently not included at Lawrence. and the costs 
of the greater portion of the canals at Lowell are 
not mentioned. In addition to the above items 
must be added the original cost of the land and 
large expenditures which have been made by the 
several mill owners jointly for works to control 
and regulate the flow from several large lakes 
on the watershed and thereby help the low water 
flow of the stream. The testimony ot the mill 
owners in various suits relative to water power 
shows that the original costs of development on 
the Merrimae were во high that it has been 
customary to gradually ‘‘ charge off" from year to 
year a portion of the cost so that the final results 
would show better interest on the apparent capi- 
tal invested. It is believed to be safe to assume 
that the original costs in connection with the 
Lawrence water power have been about $1,000,- 
000, which ie less than the amount stated to have 
been originally paid in. and that those for Lowell 
have been considerably more. The original costs 
at Manchester could not have varied greatly from 
those at Lawrence. Additional hydraulic plant 
has. however, been put in all these places to 
utilize ‘‘surplus water" or that flowing in excess 
of the assumed low water capacity of the stream, 
and steam plants are also employed to keep up 
the power when the stream is low. The work is 
principally of a kind that requires steam for 
manufacturing purposes, independent of power, 
the year around for slashing, dyeing, etc., and 
steam also is necessarily required in the winter 
to heat the buildings. These other uses some- 
what offset the cost of a steam plant, while the 
expenditures for surplus power by raising the 
average power developed on the stream really 
lower the average cost per horse power of the 
general expenditures which have been made to 


utilize it. There were originally sold at Law- 
rence 128 mill powers aggregating 8,700 net horse 
power and a little more power at Lowell where 
the fallis higher. The leases permitted the use 
of the water for 15 or 16 hours per day. In prac- 
tice, however, but little water is used during 
more than 60 hours per week and the dams are so 
large that during low water little water is wasted 
and alarger power on а 10-hour basis is utilized, 
which fact together with the use of surplus water 
when available probably brings the net power 
available at Lawrence up to 18,000 horse power 
on а 10-hour basis throughout the year and some- 
what more at Lowell. 

On the basis of & cost of $1,000,000 the gene- 
ral plant at Lawrence has therefore cost about 
$77 per horse power and somewhat more at Low- 
ell. Independent of this the mill owners have 
incurred large expenses in erecting turbines and 
hydraulic connections from the head canals to 
the lower levels. These costs have been esti- 
mated by Mr. Main at $45 per horse power, 
including provision for surplus water on an 
average of $65 per horse .power for the aver- 
age power utilized.t Adding this to $77, the 
general cost stated above, we find that the total 
cost of developing the water power on the Mer- 
rimac has been about $142 per horse power, 
which it will be shown is about the limit of cost 
at which water power can be developed in com- 
petition with steam. The Merrimac owners are, 
however. obliged to add to this cost the greater 
part of the cost of а steam plant for use when 
there is no surplus water, which still further 
increases the capital account. 

It has long been known that the water power 
on the Merrimac had cost so much for develop- 
ment that could the expenditures be recalled it 
would be more economical to locate where coal can 
be obtained at cheaper rates and steam power 
used exclusively. This was true before mill en- 
gines were constructed as economically as at 
present. Now the preponderance is so great that 
unavoidable errors of fact as to the details of the 
origina] costs will not change the illustrative 
value of the presentation. It is true, notwith- 
standing these facts. that a new water power is 
being developed at Sewall Falls. near Concord, 
N. H., but it appears to be limited to the low 
water flow of the stream and it is not known 
whether it will assume part of the original cost 
of the reservoir systems. 

The highest allowable cost for the complete 
development of water power from the dam to the 
jack shaft appears to be about $140 per horse 
power utilized on a 10 hour basis. If we consider 
that accidents are liable to happen to the best 
constructed hydraulic work, we should charge at 
least 24 per cent. of the original cost for depreci- 
ation, say 1} per cent. for repairs and about 1} 
per cent. for taxes, or about 5 per cent. inde- 
pendent of interest account. If then on the 
principles above developed we charge 10 per 
cent. to an account for interest and dividends 
and allow 2 per cent. for operating expenses, the 
total annual charge becomes 17 per cent. of the 
original expenditure. At an original cost of $140 
per horse power, 17 per cent. represents an an- 
nual cost of $23.80 per horse power per year, or 
about the same as shown in the tables with eco- 
nomical engines and coal between $2 and $8 per 
ton. Generally, however, there will be onecom- 
pany to furnish water power and otbers to utilize 
it, which will have the effect of increasing this 17 
per cent. so as to make the balance in favor of 
steam somewhat greater. This statement of 
course only applies to conditions where simply 
power is required and no large quantity of water 
is necessary for purposes other than for power. 
When the power is used for 24 hours per day in- 
stead of 10 hours, à much greater original cost is 
permissible. 

When the power of a waterfall is to be deliv- 
ered at a distance, the allowable cost of actually 
developing the power must be decreased by that 
necessary to transmit the power and actually de- 
liver it toa jack shaft at а given distance. Ап 
electric transmission is undoubtedly the most 
economical for such & purpose. If we add to the 
cost of the electric dynamos that of the build- 
ings, of the hydraulic connections to the canals, 
of the turbines, of the line and of the installation, 
and finally add the cost of the motors, so that the 
power is according to the assumption delivered 
to a jack shaft, the total cost of what may be 


t * The Value of a Water Power." by Chas. T. Main. Vol. 
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but should be known to Mr. Main, who resided at Lawrence 
when the paner was written. He has. however. overlooked 
the items of cost. of development referred to above, not 
mentioned by Prof. Swain, and therefore gives $180 as the 
total cost, instead of $142 as stated in the text. 


called the ‘‘ electrical transmission plant” cannot 
probably at present prices be put in for $140 for 
each net horse power delivered, so on & 10 hour 
basis no expenditure could be allowed for the 
eneral development of the water power, but only 
or the simplest hydraulic connections to existin 
cauals, etc. If, however, power can be sold 
throughout the whole 24 hours, more than double 
the price can be obtained for the same, and this 
will warrant doubling the total cost of develop- 
ment unless a greater percentage of income is de- 
sired. As the cost of the electrical plant remains 
the same, the whole allowable increase may be 
applied to the development of the hydraulic plant, 
thereby entirely changing the conditions. 

The writer has not hesitated to recommend an 
original expenditure of $200 per horse power 
for а combined hydraalic and electric plant near 
large cities, where not only the customary in- 
come due to incandescent and arc lighting and 
the use of small motors at high rates would be 
available for comparatively short hours. but 
where the industries were such that large uuits of 
power could be sold at remunerative prices on a 
24 hour basis. Even higher coste for develop- 
ment would appear to be warranted in some 
locations, but there is no general rule on thesub- 
ject. The allowable expenditure in a particular 
case can only be determined from calculations 
based on the actual conditions. 


Storage Batteries tor Propelling Vehicles. 


In the discussion of the paper on The Present 
Status of the Storage Battery,” read before the 
Chicago Electric Club (see Етесткісітү, Vol. IV, 
No. 11), Mr. Deganhart gave some interesting 
facts in connection with the electrically pro- 
pelled vehicle with which he has been experi- 
menting for some time in Chicago, Speaking of 
the batteries he said: ‘‘ During the past two years 
Mr. Keller and myself have conducted experi- 
ments with the view of perfecting a vehicle for 
carrying passengers about the city for pleasure 
and also for profit. Our experiments led us in a 
slightly different direction from that of the work 
ordinarily carried on in traction methods as 
applied to street cars. The work as applied to 
street cars calls for unusual conditions; the loads 
are varying, the tax on the battery is very great 
at intervals, the frequent stops necessitating 
hard usage of the battery; so that the use of a 
storage battery on a vehicle is peculiar in the 
respect that you must have small space and large 
capacity, which you are liable to be called on for 
at unusual intervals. I mean by that that in 
traversing a city like Chicago we encounter 
grades, as at the bridges. While it was our aim 
in our experimental work to confine the voltage 
to as low a point as possible, that is about 12 volts, 
we found it necessary to use a battery which 
would come to the rescue when we were climbing 
grades and propel the vehicle up those grades 
without the loss of horse power. The pasted 
batteries, that is, the batteries in which the plates 
have received the oxides by pasting, were found 
to be very weak asa rule. Without going into 
particulars as to manufacturers, or giving the 
names of them, I would say that generally the 
pasted batteries were weak. We discovered early 
in our work that there was a shortness of the 
fibres. By that I mean where the paste was ap- 
plied it was evident that the molecules were finally 
broken up in pasting; while there was an adhe- 
siveness in the method of pasting, still the mole- 
cules were so fine that when subjected to rough 
usage, such as going over cobblestones and un- 
even surfaces, the paste was gradually jarred 
loose. Consequently we were introducing an 
element not fitted for that kind of abattery. We 
also found that in hard usage the plates would 
buckle. Later on in our experimental work we 
were brought in contact with a battery made 
much on the lines of this cell, I gather from the 
explanations by Mr. Pompelly, as it was made 
electrolitically; that is, the plates were formed 
quickly by a secret process under a current, 

“ An examination of the plates of the battery 
which we use, manufactured ' practically'on the 
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lines that Mr. Pompelly has adopted, disclosed 
the fact that there was & flocculent condition of 
the lead which the pasted battery did not possess. 
A close observation of this led me to the conclu- 
sion that it was due to the flbres of the lead in- 
terlacing. as it were, instead of being broken up 
into small particles, as in the paste. This floccu- 
lent condition was brought about by an interlac- 
ing of the particles as the oxide was formed, con- 
sequently giving а tenacity which the paste itself 
did not possess. It was our pleasure to find that 
there was practically no falling off of the oxide; 
that is, we did not find any to speak of at the 
bottom of the cell, nothing that would injure the 
life of the cell. 

* Another very important fact brought out 
in our research by tne use of that cell was that 
there was no buckling of the plates. A very nec- 
essary quality in such а cell, as you all know, is 
the ability of retaining its voltage. А reading 
taken from alarge number of pasted cellsshowed 
us that the voltage at first fell away very slightly, 
a trifle less than the voltage of this type of cells 
of which I now speak. However, as we pro- 
gressed with our work the line of reading fell 
away gradually, and finally it dropped right off. 
While the readings taken from the cell, which 
was manufactured, as I think, much on these 
lines, that is, by this peculiar process, the reading 
extended almost іп a direct line until the final mo- 
ment, when the cell collapsed altogther; that 
is, the electrical energy had given out, and it 
dropped abruptly. That of course is & very 
desirable thing in all traction work; that is, the 
maintenance of a high voltage; for without that 
high pressure it is an absolute impossibility, in 
my judgment, to climb grades and get the effi- 
ciency from the battery that you must naturally 
expect if you intend to do the work of moving 
vehicles. 

* A curious feature enters into the propulsion 
of vehicles which is not unlike the severe test that 
a car subjects the battery to. In the case оға 
car you move along on a plane surface, but you 
stop frequently, and there are varying loads on 
the car; that is, there are more or less passen- 
gers getting on and off. Sometimes you may 
carry fifty passengers and then again you will 
only earry ten; and it is the logical conclusion 
that in overcoming the inertia of а mass repre- 
senting fifty passengers you call for more energy 
than you do in overcoming the inertia repre- 
sented by ten passengers. However, in the case 
of a vehicle for street use we early discovered a 
very peculiar circumstance: that the road over 
which же traveled had much to do with taxing 
the energy of the battery. Without a rubber 
tired vehicle we learned that an ordinary dirt 
road, а macadamized road, was the most desira- 
ble for the propulsion of the vehicle, the economy 
of the battery, and the best all-around condition 
for vehicular travel. When we got on to the 
asphalt pavement we naturally supposed that we 
had a perfect condition. We were mistaken. А 
series of experiments demonstrated to us ina 
very short time that it required no less than 21 
per cent. additional energy to move the vehicle 
over the asphaltum pavement. That seems almost 
preposterous at first glance; but when you recall 
the fact that the pavement is of a spongy charac- 
ter, and your wheels, four of them, indent them- 
selves into the asphaltum, you find that you are 
continually climbing a grade, imperceptible per- 
haps to the eye, but nevertheless you are climb- 
ing a grade with four wheels all the time. Now 
wood pavements have objections, because they 
present varying conditions of surface. The same 
thing applies to the Belgium block pavement out 
here. Now when you introduce the rubber tire 
of course a great percentage of that is reduced. 

You move along freely over the asphaltum road. 
And therein again comes the desirability of hav- 
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ing a battery which will maintain its high voltage 
until the battery is really unfit for service by the 
discharge, and moreover the desirability of hav- 
ing а battery which will retain its oxide in posi- 
tion. I mean by that that it must hold itself up; 
there must be no breaking down of the structural 
portion of the battery; the oxide must not fall to 
the bottom, because it is self-apparent that in 
handling the vehicles you must have your battery 
во constructed that if you have relay batteries, 
that is,if you propose to run your vehicle for fiye 
hours at its maximum capacity of speed, then you 
must perforce have some place where you can 
renew the battery quickly, where it will be sub- 
jected to the rough usage that the ordinary man 
about some stations will put it to. It is not to be 
supposed that he is going to handle it likea piece 
of china. He yanks it out of the wagon, slaps it 
on the ground and puts in the other cell, connects 
it up and you start off, over the rubble pavement 
perhaps, and you can clearly see that you want а 
battery which will hold up, which is strong and 
won't buckle and won't drop its oxide to the bot- 
tom of the cell. Our experience over those two 
years has brought us to the conclusion and the 
firm conviction that this type of battery, this 
form preferably of rolied lead, is the best for the 
propulsion of vehicles; and I do not think I am 
claiming too much when I say that if this cell 
holds up as the demonstrations have shown us 
would lead me te suppose it would at that voltage, 
then we have the ideal battery in that type. I 
imagine that the difference between the use of 
cast lead and rolled lead comes in again much in 
the way that I have explained—the use of the ox- 
ides. There isa broken-up condition in a cast 
lead, there is not a homogeneous condition of af- 
fairs from which the molecules by melting have 
become separated to a certain extent; but in the 
rolled lead there is a sort of interlacing of the 
molecules, and consequently when the oxide is 
formed there is ап original interlacing of the 
molecules through the rolling process, and by 
that means the oxide is held firmly in place. 

“Т may say in experience in the last two years 
that various batteries were tried, and that it bas 
never been my pleasure to meet with а cell be- 
fore of this character; while it is true that the 
cells, multiple series cells, that we used on our 
vehicle exhibited much the same character- 
istics; that is, the voltage held up well. In start- 
ing your load the voltage is taxed, of course. 
You start in with a high rate of discharge in am- 
peres, and almost at once, as you get under 
motion, the ampere current descends to the av- 
erage, and your voltage is kept up all the time. 
You tax your voltage—that is, on this appai atus 
that we have used, simply because we required 
fully twelve volts, enough to provide for any ex- 
cess demand, and consequently we had a good 
opportunity to judge whether we needed any ex- 
ira pressure for it; and I &m free to say that you 
do need a reserve force of pressure. It is the 
pressure that maintains your speed after you have 
got under way. 

„ just recall a test made on that vehicle. In 
Starting up we required ав high as 89 amperes. 
We were carrying about 1,250 pounds dead 
weight. When we got under way on a dirt road 
we used 27 amperes at 12 volts. When we struck 
the asphaltum we used 32.4 amperes and required 
that amount of current at 12 volts to move us 
along that road at four and a half miles an hour. 
We had plain iron tired wheels.” 


The Trust was Not In It. 


The Westinghouse Company have closed a con- 
tract with the Atlantic Avenue line in Brooklyn 
for one hundred car equipments. The total 
value of the contract is over $1,000,000. Westing- 
house business for the month of March was the 
largest in the history of the company. 
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The Present and Future Competition Be- 
tween Gas and Electricity. 


— 


BY JOSEPH GWYNN.* 


The above subject was assigned me by the 
Executive Committee of the Ohio Gas Light As- 
sociation, and at the urgent request of our 
worthy secretary I consented against my own 
judgment to prepare а paper on the subject. 
My reasons for objecting were that I did not con- 
sider it a proper subject to come before a strictly 
gas association, and last, but not least, my grave 
doubts as to my ability to add anything to what 
has already been written in papers read before 
this Association some years ago. I feel confident 
that the subject treated will not please what is 
termed strictly a gas man, as lis whole heart, 
soul and energy, if he is a wide-awake gas 
manager, are bent upon his gas business; and as 
most of you are aware, everything in the illu- 


minating line is inferior, unreliable and im- 
practicable as compared with gas; that is, looking 
at it from his standpoint. But none the less, 
electricity is in our midst and with its rapid 
strides is advancing with unparalleled rapidity 
in all directions. Never in the history of the 
civilized world has any one invention or dis- 
covery made the rapid strides and advancement 
that has electricity. It has been and is being 
daily pushed by unlimited capital and energy. 
As I stated at our Dayton meeting several years 

o, electricity has come to stay and my advice to 
alllive gas managers is not to follow in the foot- 
steps of Rip Van Winkle, but to wake up and 
take hold at the helm and be at your posts ready 
to meet all emergencies as they come and be in 
shape to give the public whatever kind of light 
they demand. That electricity is a full-fledged 
competitor of gas in all that the word implies I 
think there can be no doubt. It has, practically 
speaking, an unlimited field to fill and more 
opportunity for rapid strides and advancement 
than has gas; and while it has some disadvan- 
tages to gas, looking at it from an illuminating 
standpoint, yet on the other hand it has some 
advantages over gas. 

In order to get at the inwardness of both 
branches of the industry and totreat them fairly 
from an unbiased standpointand produce a paper 
based on actual facts and figures, and not one 
written from my own views on the subject, I 
communicated with upwards of two hundred gas 
and electric companies in different parts of the 
United States, in order to obtain as reliable data 
as possible on the subject to be treated. In 
order to give each one opportunity to consider 
the subject for himself and to rely on his own 
judgment as to the best course to pursue in the 
future, I append a few fignres in order to fully 
show the advancement of both branches of the 
business. To show the rapid advancement of 
one branch of the electric businers, which is arc 
lighting. I append the following figures. showing 
the growth of the carbon business. Upon the 
introduction of the are lighting business from 
the year 1879 to the year 1881 only a small 
amount of carbons were manufactured, and from 
what data I can obtain the total sales of carbons 
would not exceed one million per annum, 
with prices ranging from $120 to $150 per thou- 
sand. From 1881 to January 1, 1892. the amount 
of carbons manufactured and sold in the United 
States has gradually increased until to-day there 
are upwards of 145, 000.000 of carbons being 
manufactnred and sold annually, with prices 
ranging from $9 to $10 per thousand. From 
the above figures it will be seen that the 
arc lighting business has shown an average 
advancement of over twelve per cent. per 
annum for the past twelve years. While the 
arc lighting business has shown a rapid advance- 
ment for mainly public lighting, what effect do 
we find this has had upon public lighting 
by gas companies. To-day out of over 928 gas 
companies in the United States we find of that 
number only 435 have contracts for street light- 
ing and 493 have lost the street lighting business 
entirely which has been displaced by arc and 
some few incandescent lights, while on the 
other hand & great many of the gas companies 
who stil do street lighting do only а limited 
business in this line as street lighting by gas is 
being gradually displaced by electricity and will 
eventually be a thing of the past. Let us again 
consider the two great competitors from а com- 
mercial lighting standpoint and what are the re- 
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sults? The aggregate gain in output of twenty- 
seven gas companies for the year 1891 is 6.56 per 
cent. and for the year 1892 6.61 per cent., or & net 
gaiv of 13.17 per cent. forthe output of 1892 over 
that of 1890. For comparison, I will now show 
the aggregate gain of the commercial electric 
lighting business. In 1891 the aggregate number 
of 1ucandescentlamrs then installed by fourteen 
electric companies was 16,475 and in 1892 the 
aggregate number of lamps then installed had 
reached 38,288, showing a net gain of over one 
hundred per cent. in the past year. From the 
above figures it will be plainly seen that the net 
increase of commercial incandescent lighting 
for the past year over gas is ninety-three per 
cent. In addition to the incandescent lighting 
business of the above electric companies, I find 
that in 1890 they had then installed 1,047 com- 
mercial arc lights and in 1891 they had increased 
to 1,149 and in 1892 to a total of 1,020 lights, 
showing а net gain in the past two years of over 
fifty-four per cent. | 
Again, let us look at the lighting question. It 
has been claimed by most gas managers that 
electricity could not compete against gas for day 
lighting as the business was not sufficient to 
justify an electric company to operate day cir- 
cuits only in large cities. In this respect, I wish 
to say they have been mistaken, for I find that 
quite a number of electric companies in cities of 
20,000 population and under are operating day 
‘circuits, or, in other words, are operating their 
plant for the full twenty-four hours. I am 
asked how they can afford to operate a day cir- 
cuit without continual loss. I wish to reply to 
this question by saying that in addition to what 
lights are required the constant demand for 
ventilating fan motors, from which a good reve- 
nue is derived, enables an electric company to 
operate а day circuit ata small profit. To give 
you an idea of the growth and prosperity of the 
ventilating fan motor business, which is being 
rapidly introduced by electric companies, I ap- 
pend a few figures obtained from the manufac- 
turers as to the sale of fan motors for the years 
1891 and 1892. In 1891 the sale of fan motors by 
four of the principal electiic companies was 
2,012. In 1892 the sale of fan motors by the 
same companies was 5,098 and the companies 
above referred to stated in their report to me 
that from the present outlook the sales of fan 
motors for the year 1898 will be fifty per cent. 
greater than for the previous year. In order to 
‚ further enlighten you on the possibilities of elec- 
tric companies operating day circuits, I wish to 
call your attention to the following figures show- 
ing the enormous increase in the sales of motors 
used for isoluted purposes and independent of 
street-car use. Іп the year 1889 the sales were, 
practically speaking, nothing, as the reports ob- 
tained show an aggregate sale of 175 horse 
power. In 1890 the aggregate sales of motors 
of five of the principal electric companies show 
6,584 horse power. In 1891 the aggregate 
sales of motors by six of the principal eleotric 
companies were 9,657 horse power and for the 
year 1892 the aggregate sales of seven of the 
principal electric companies were 19.216 horse 
power, or, in other words, the total sales of 
motcrs for the past three years by seven of the 
leading electric companies show an aggregate of 
85.457 е power. "This branch of the business, 
if you will stop to think, comes in competition 
with the gas engine business, and while I have no 
figures to show the aggregate horse power of gas 
engines sold for the same period, yet at the same 
time I venture the assertion that twenty-five per 
cent. of the sales of motors would be а fair 
estimate for the sales of gas engines. This 
branch of the motor business, looking at it from 
an electrie standpoint, is not as easy to handle, 
and possibly not as profitable as is the gas engine 
business to gas companies. While the gas com- 
pany can furrish the gas required for gas engines 
through the same line that is used for illuminat- 
ing purposes and without increased expense, it is 
impossible for electric companies to furnish cur- 
rent for motor use from the same circuit used for 
lighting. AsI stated above, fan motors can be 
operated on the electric lighting circuits, but 
when an electri» company undertakes to operate 
anything larger than fan motors from a lighting 
circuit, the continual stopping and starting of 
the motor will cause a variance in the lights. 
There is no doubt but that electricity has 
made rapid advancement over gas in the past, 
and while it will continue to advance possibly 
more rapidly than will gas, yet at the same time, 
in the future, the advancement will be somewhat 
checked ав the novelty has worn off. Yet, on the 
other hand, the continued improvements, which 
are many and great, in electrical appliances will 
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continue to make the electrio business more 
simple and reliable, and will still hasten ite 
progress rapidly on for some years to come. In 
conclusion I wish to make mention of a few facts 
that may be of interest to gas companies. My 
advice to all is to stand firm and push your busi- 
ness with all the vitality you have.  Strive to 
make а good quality of gas as is possible at a 
minimum cost and sell at the lowest price possi- 
ble to give & fair return on the capital invested. 
Again, let me urge upon you the necessity of 
pushing your gas heating and cooking business 
as rapidly as possible, as this is an almost un- 
limited field for gas companies, and one that is 
not likely to be disturbed in the near future by 
your co-competitor, the electric light company. 


The Edison Feeder Patent 


Sustained. 


Full Text of Judge Green's Decision Not Yet Given Out. 


The Associated Press on Monday, March 927, 


reported that Judge Green, in the United States 
Circuit Court at Trenton, had decided for the 
plaintiff in the suit of the Edison Electric Light 
Company vs. Westinghouse, Church, Kerr & 
Company for infringement of the Edison feeder 
patent. 

An air of mystery has surrounded the matter 
since the first announcement, and no one, so far 
as we can learn, knows just what points the de- 
cision covered. The statement, however, from 
General Electric officials, that the sustainment 
was broad enough to cover a majority of the in- 
candescent light and street-railway plants in the 
country has been used industriously in the finan- 
cial papers, aud has had а favorable effect on the 
stock market. Whether the decision, when pub- 
lished, will prove these claims remains to be 
seen. 

The feeder and main system to which this pat- 
ent refers provides for keeping the voltage as 
nearly equal as possible at every point on the dis- 
tributing system. This is effected by running 
mains throughont the system of distribution and 
taking off the branch lines for service from them. 

These mains form a network over the whole 
system and are calculated to carry the current 
from the centres of distribution, or feeder ends, 
to the service wires. 

The feeders connecting this system with the 
station are led to different points on the mains, 
and each feeder supplies current for & certain 
territory which is distributed by the mains. 

The mains are generally calculated for a very 
small drop in potential—about two per cent.— 
and the principal loss is in the feeders. By keep- 
ing the voltage at the different feeder ends equal, 
the pressure on the mains is kept practically 
even throughout the whole system. 

The Trenton station involved in the suit was 
one of those originally installed by Westinghouse, 
Church, Keri & Company to usé the Byllesby 
three-wire system. The Edison Company brought 
eight suits, based on various patent claims, against 
the local company and Westinghouse, Church, 
Kerr & Company. Some of the points covered 
were the three-wire system proper, the feeder 
system, the use of a bank of lamps in throwing 
in dynamos, the connection of the field circuits 
with а switch, and several minor ones. The sys- 
tem was taken out when the alternating system 
was introduced. It was the original intention of 
the Edison Company to get a verdict on the three- 
wire patent to use against the Thomson-Houston 
Company, who have been the chief infringers of 
that patent. 


The present case will naturally be carried to a 
higher court, and it will probably require a year 
or so to get another decision. It is admitted by 
every one except the General Electric Company 
that the patent has only one more year to run. 

A broad sustainment of the patent would cover 
practically all central stations and isolated 


. 
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plants for direct - current incandescent lighting, 
and every electric railroad in the country of any 
consequence. Of course the Westinghouse light- 
ing plants using the alternating current would 
not be affected. 

The present case has been strenuously con- 
tested by the Westinghouse Company. Able 
counsel were employed, and eminent electricians 
were examined as experts on both sides of the 
case. Jn support of Mr. Edison's claims, Sir 
William Thomson, Prof. Chandler, Mr. Henry 
L. Brevoort, апа William J. Jenks were exam- 
ined as experte, and on behalf of the Westing- 
house Company Prof. Morton of the Stevens Іп. 
stitute of Technology, Mr. Franklin L. Pope, 
Mr. Edward Weston and others. The taking of 
testimonv occupied nearly five years, and involved 
an expense of probably not less than $100,000. 

All the numerous contributions to electric 
science by such well known writers and paten- 
tees as Lane-Fox, Werdemann, Khotinsky, Saw- 
yer and Man, and others, were cited and relied 
upon. 

The case was argued in May, 1892, by Frederic 
H. Betts on behalf of the Edison Company 
(Betts, Atterbury, Hyde & Betts and Eaton & 
Lewis representing the Edison Company), and 
Messrs. Kerr & Curtis, William Bakewell, and 
Edmund Wetmore appearing for the Westing- 
house Company. 


The Bird is Now in Training. 


The mystery surrounding the new lamp the 
forthcoming appearance of which was announced 
exclusively іп ELECTRICITY is no nearer solution 
by our esteemed contemporaries, or by the 
public generally, than it was when our announce- 
ment first appeared. ‘Nevertheless, most satis- 
factory progress is being made with the arrange- 
ments for placing it on the market in large 
quantities, and we hope to be in а position in our 
next issue to finally allay tl e anxiety of every- 
body whose nervous system is at present on 
the rack because of inability to find out just 
where and when the new light is going to break 
on the horizon of the doubters and sceptics. 
The representatives of our electrical contempo- 
raries are assuming knowing airs, and profess- 
ing familiarity with every detail, and just ав 
Soon ав we come out with a full story—illus- 
trated of course—of the new lamp, why, of 
course, our journalist friends willexclaim, as they 
always do when they want everybody to believe 
they haven't been left We told you во.” 


An innovation in Street Cars. 

The street railway syndicate that have obtained 
control of the street car lines in Hudson and 
Essex Counties, N. J., intend, it is understood, 
t» introduce & novel feature in their new electric 
ears, somewhat similar to the English system. 
The new cars are to be much longer than the 
present horse cars and will be divided into two 
compartments, one of which will be reserved for 
women aud children, though men may be ad- 
mitted. Thefarein the reserved compartment 
will be six cents, in the other five cents. It is 
thought that this arrangement will have the effect 
of secluding the cleaner and better dressed pas- 
sengers from contact with the unsavory and 
unkempt travelers of unacclimated habits, who 
it is expected will prefer the cheaper compart- 
ment not only to save the extra cent but to avoid 
mortifying comparisons between their own coarse 
and dirty garments and those of their better 
groomed fellow passengers. 


Personal. 

John Cabot, lately in the employ of the Edison 
Compary of New York, has been elected city 
electrician of Cincinnati to succeed Robert 
Mackie, whose resignation we have chronicled, 
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New York The long standing struggle of 
Telephone the Business Men's Protective 
Rates. Association against the extor- 
tionate rates for telephone service in New York 
City has again been revived and is being con- 
ducted in the manner which has proved so 
entirely ineffective in former years. The list of 
bills which have been defeated, smothered in 
committees or lef& unconsidered by previous 
Legislatures is too great to give much encour- 
agement for the passage of the latest one, that re- 
cently introduced by Senator Walker, which 
fixes the prices for telephones at rates propor- 
tional to the sizes of the cities in which they are 
used. The mileage charges are limited to ten 
cents and are only to apply to distances over five 
miles. 

While there is no question that the rates in 
this city are exorbitant—being considerably 
higher than those of any other city in the United 
States—and admitting the propriety of the Walker 
bill, the chances of ite becoming а law are very 
doubtful. Moreover, the matter can be adjusted 
by the subscribers themselves, and quite effect- 
ively, without recourse to legislation. А few 


years ago the same conditions existed in the city 


of Rochester and at the third attempt to advance 
the rentals for telephones the citizens made a 
strong protest, which, however, was unheeded by 
the telephone company. Finding remonstrance 
to be unavailing in reducing the prices, every 
telephone subscriber ordered his instrument out 
on а certain day, and for over six months not a 
single telephone was in use in that city. At 
the end of this time, however, the telephone 
company was glad to meet the demands of the 
public, and the telephones were replaced at the 
rates for which the subscribers had contended. 

This same remedy is open to New York or any 
other city, and if thoroughly carried out is im- 
possible of failure. While the telephone has 
grown to be an important adjunct of most busi- 
ness offices, there are comparatively few places 
where it is absolutely indispensable, and the in- 
convenience caused by such a course of action 
would be pretty sure to be but temporary. 

In Buffalo a telephone subscribers’ associa- 
tion has just been organized to effect a reduction 
in the rates in that city, and the question of fol- 
lowing Rochester’s example is under considera- 
tion. Although enjoying lower rates than New 
York City, the profits of this Buffalo company, as 
shown by the report of a recent legislative com- 
mitiee appointed to make an investigation into 
the affairs of the company, were shown to be about 
50 per cent. on the actual investment for the year 
1880. 

The large variation in rates for cities of equal 
population show conclusively that there has been 
considerable extortion practised in many cases, 
but there is also no question but that the sub- 
scribers have a remedy if they care to use it, as 
the business of the telephone companies depends 
entirely upon the patronage of the public. 

* а ж 

THE sustainment of the Edison lamp patent 
sinks into insignificance when compared with the 
effects of a full establishment of the Trust’s 
claims to the feeder system. 
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A The exchange reader on a met- 
Common ropolitan daily paper, who is 
Source. expected to glean from perhaps 
a hundred publications every day, has often been 
impressed with the similarity, not only in ideas 
but in the language itself, of editorials appearing 
the same morning in publications so widely 
separated as to preclude the possibility of a dis- 
cussion of the particular subject by the various 
supposed writers. During national political 
campaigns this similarity is particularly striking, 
and often goes so far that scores of editorials ap- 
pearing in cities hundreds of miles apart, on a 
given day, are exactly the same, word for word. 

The novice might marvel] at this, but not the 
old timer. He knows the reason, the common 
source of this outflow of wisdom. 

Hence when we counted recently upwards of 
forty editorials on the marvellous progress made 
by the promoters of the Chicago-St. Louis 
electric road—the possibilities of the new era 
which the completion of this road would mark— 
clipped from as many different journals from all 
parts of the country, identical in ideas, in dic- 
tion, even in punctuation, we did not marvel— 
except at the childish faith of the editors. 

We knew that the boomers of the through-by- 
lightning fake were making another spurt in the 
sale of stock, and that the Press Bureau had an- 
other bill to charge to Promoting Account. 


ж a Ф 
Тһе А decision of considerable im- 
Telephone portance as affecting the tele- 
` Patents. phone patente in this country 


was rendered on March 27 by the United States 
Supreme Court. The law upon which this de- 
cision is based reads : ‘‘ Every patent granted for 
an invention which has previously been patented 
in a foreign country shall be so limited as to ex- 
pire at the same time with the foreign patent." 

In this connection the question has been raised 
whether а foreign patent limiting the duration of 
an American patent should be prior to the date of 
issue or prior to the date of application for the 
latter. The former is in accordance with a stylet 
interpretation of the law, but the question stil] 
remains to be settled in the courts. If this view 
is upheld the Telephone Company will have only 
the Berliner patent left,and as the validity of the 
latter is in question there is a reasonable prospect 
that the entire telephone system may at no dis- 
tant date be thrown open to the public. 


* ж ж 


THe General Electric Company, when jt re- 
cently sent a $1,000 contribution to the New 
York Press Club, wasted its money. The desired 
object will not be accomplished. One thousand 
dollars is not enough to smother even the most 
disreputable of the New York dailies, And as 
for the best papers, they cannot be bought for 
any price. It may not be amiss to remind Mr. 
Coffin that George Jones once declined a million 
dollars in currency which could have been his 
in consideration of his withholding the facts 
which his young men had gathered in regard to 
the Tweed ring. Furthermore, the New York 
Press Club is not composed of the men who 
direct the policy of the daily press. 
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Tightening In the absence of definite in- 
Their formation on the subject, it is 
Grip. impossible to discuss intelli- 
gently the effects of the sustainment of the 
Edison feeder and main patent by Judge Green, 
of the United States Circuit Court. The with- 
holding of the facts in the case for so many days 
gives some ground for the belief that the decision 
was not so broad as is claimed by officials of the 
General Electric Company. 

The possibilities involved, however, in a final 
broad decision in favor of this patent are worthy 
of thoughtful consideration. 

The advantage gained by the Trust in the es- 
tablishment of the validity of the lamp patent 
would be as nothing compared to a like final de- 
cision in this case, provided the decision comes 
before the patent expires. . 

However plausible may be the statements of 
Mr. Fish ав to the future policy of the Trust, the 
trade knows what has been the policy in the past 
few months, and that it has little to expect in the 
way of justice or fair treatment. And while non- 
infringing lamps will soon be on the market in 
sufficient quantities to meet all requirements, it 
is difficult to conceive of any method by which to 
avoid the claims of the feeder patent. 

It behooves every man who has the best inter- 
ests of the trade at heart to put forth his best 
efforts. The fight now on is one for existence. 

Еткотвтоттү has already suggested one means 
of redress which independent concerns can bring 
about, and which could not fail of success. A 
thorough Congressional investigation would rid- 
dle the common enemy , and leave him without a 
legal leg to stand on. This, however, cannot be 
accomplished for several months to come. Mean- 
time Егкствісіту will not be idle. We shall en- 
deavor before the summer is over to lay before 
our readers a fair idea of the actual financial con- 
dition of the Trust—and we shall not rely on the 
annual statement of the company. 


ж ж * 


“Тһе In its last issue the Electrical 
Lamp Worid publishes another in- 
Situation.“  stalment of discussion“ of a 


subject which is as dead &s Kelsey's cat. 

No one believes that the Electric Trust can do 
what it started out to do; no one, except the 
members of the Bread and Butter Brigade (rep- 
resented this week by Mr. Wilmerding and Mr. 
Fish), believes that the success of the Trust, if 
possible, means aught else than ruin to scores of 
independent concerns, and а standstil in the 
development of the art. 

The methods adopted by the Electrical World 
to start this discussion are on record. When it 
seems advisable to do so, we shall print docu- 
mentary proof that this paper has violated all 
journalistic courtesy, decency and common hon- 
esty. 

Meantime, the only point brought out which is 
worthy of notice in these columns is the sickly 
whine of the Electrical World itself, that it has 
not been able to induce others to do the work 
which it should have long ago undertaken on its 
own responsibility. | 


„How exceedingly non-committal those аге 
who have thus far given their views on this sub- 


ject must be generally remarked. Several who 
thought their business would be injured as a re- 
sult of the lamp decisions gave it as their opinion 
that electrical journals should speak very frankly 
to the General Electric Company, and point out 
to it the course it was expected to pursue in this 
matter. When the suggestion of discussing the 
subject in the Electrical World was made, each 
of these was invited by letter to give his views, 
either over his own signature or otherwise, and, 
strange as it may seem, not one of them re- 
sponded, except to the effect that he had nothing 
to say for publication.” 

Following this is an humble apology for its 
friend and patron, the General Electric Com- 
pany, and a little gratuitous advice to the trade, 
which it has insulted regularly in every issue for 
eight months. 

The concern that sits down now to let matters 
take their own course " may sit there till dooms- 
day. There will never be any occasion for it to 


arise. 
ж ж ж 


Alternating We print elsewhere an estimate 


Current furnished by Mr. Frank B. Rae 
Arc for an arclighting plant for the 
Lighting. city of Detroit which is based on 


a system entirely novel in thiscountry. Although 
there have been a few arc lamps used here on al- 
ternating currents, they have not been entirely 
satisfactory. Within the last few months, how- 
ever, a lamp of German design has been intro- 
duced by a Philadelphia company which promises 
thorough success. 

American arc lighting practice has, іп 
fact, been considerably outstripped by Eu- 
ropean engineers, and alternating current arc 
lighting has been developed abroad with excel- 
lent results. Besides being more flexible iu per- 
mitting the use of incandescent lighting from the 
game circuit, the alternating current can be used 
at its highest efficiency for arc lighting as the 
load is practically constant during the entire run. 
The efficiency of the converters is well known to 
fall off considerably as the load decreases, but 
by having а constant load, as in this case, they 
may be run at their maximum capacity with a 
loss of not more than three or four per cent. 

By running the high pressure lines to the con- 
verters underground, which is proposed in this 
case, the element of danger is greatly reduced as 
all the wires within possible reach are no more 
dangerous than those of the ordinary incan- 
descent lighting systems. While the type 
of plant suggested in this estimate would un- 
doubtedly be an economical one to operate, the 
cost per lamp per year would be pretty sure to 
exceed the figure given. The cost of coal is fig. 
ured at $2.00 per ton, and if this price is correct 
Detroit has considerable advantage over the ma- 
jority of cities owning municipal plants. The 
item of repairs and depreciation, which is put at 
four per cent., is likely to be considerably ex- 
ceeded in practice. There should also be included 
the items of taxes and water rates, as these would 
accrue to the city if such a plant were to be op- 
erated by a private company. There are, how- 
ever, some excellent suggestions in this estimate 
which would enable & central station company 
to furnish arc lights at a still more economical 
figure, as the production of a satisfactory alter - 


nating current arc lamp makes it feasible to run 
the street lamps on an ordinary incandescent 
house lighting system of the alternating type 
and further increase the economy of operation 
by using still larger station units, avoiding the 
running of extra lines and decreasing propor- 
tionally the cost of labor and attenaance. 


е Kk Фф 


WE recommend to the consideration of th» New 
York Sun the leading article in the Electrical 
World of last week, copied verbatim from the 
Sun of Tuesday, March 98. Not only was the 
news matter stolen, but the Edison interview with 
& Sun reporter was made to appear as if secured 
by the Electrical World itself. 'The printing of 
22 or even 220 pages of this kind of matter is no 
cause for ''self-gratulation," no proof of enter- 
prise. The only requisites are industry with the 
shears, & total lack of conscience, and enough 
money wheedled out of the trade under false pre- 
tenses to pay the printer's bill. 

> x ж 

À PROMINENT electrical man in the W est writes 
as follows : 

"I was very much amused at your article on 
the Man from Oshkosh visiting New York. I 
was groundthrough this mill myself about a year 
ago, and all I have to show for it up to the present 
writing is a notice of interference in the Patent 
Office upon an invention which they were sur- 
prised ‘so young & man’ should have had brains 
enough to perfect.” 

This mill is not so well supplied with grist as it 
was & month ago. 

* ж ж 

А SUBSTANTIAL increase іп salary was awarded 
to the Controller of tha General Electric Com- 
pany recently— just about the time, in fact, that 
work was begun on the preparation of the annual 
statement. 


ж ж ж 
Ir TRE Electrical Engineer had made the re- 
quest, we would have cheerfully loaned it the 
illustration to accompany the item ‘‘An Electric 
Safety Curtain," the text of which it borrowed 
from our issue of February 22 without permis- 
sion and without acknowledgment. 
т * т 


WE HAVE strong assurances that our argument 
for the admission of supply men to full voting 
privileges in the National Electric Light Associa- 
tion has borne fruit, and that at the next session 
they wil be admitted. They will have & vote 
simultaneously with the twenty-five or thirty 
gentlemen whose dues were paid by the Trust's 
lobby at the St. Louis meeting. The money was 
wasted. 


* * ж 


By reference to our advertising pages it will 
be noticed that the Buckeye Electric Company 
have discontinued manufacturing incandescent 
lamps, and have ceased to take orders or make 
shipments. 


“ Self -Gratulation."' 


Uriah Heep Enjoys His Seat on the Fence, and Shakes 
Hands With Himself. 


(From the Electrical World.) 


We have іп recent numbers taken occasion to felicitate 
ourselves and our friends upon the prosperous condition of 
the Electrical Worid as evidenced by its large and rapidly 
increasing circulation, the extensive use made by our 
patrons of its advertising columns, and the DIGNIFIED 
COURSE which we have been able to maintain under slan- 
derous attacks from envious contemporaries and uniler 
more trying conditions of vrade than the electrical interests 
have ever before been called upon to meet. 
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Detroit Lighting Matters. 


Estimates For a City Plant. 

Mayor Pingree has succeeded in getting а bill 
through the Michigan Legislature authorizing the 
city of Detroitto build a municipal plant. Mr. 
Pingree wisely called on Mr. Frank B. Rae to 
prepare estimates of the cost of a new plant 
equipped with modern apparatus. The city is 
now in shape to demand its rights, but is not 
compelled to build a plant unless it seems best. 

The high standing of Mr. Rae in his profession 
renders his estimates on the cost of a plant of 
general interest. 

The following is a summary of estimate No. 1, 
which is of the greatest interest owing to the 
novelty of the design proposed : 

FOR 2,000 ARC-LIGHT PLANT COMPLETE WITH FIRE 


PROOF BUILDING, DIRECT COUPLED ENGINES 
AND DYNAMOS. 


TOTAL COST OF STATION. 


Real estate and buildings including chimney... 835. 000 
Boilers and appurtenances at #22 per horse 
PPR)! сан а ақына ааа AC at 44.000 
Engines and connections at $28 per horse power. 58,800 
Dynamos and station electrical appliances at 
$33.25 per horse розтег.......................... 70,000 
Contingent, 5 рег сепб........................... 10,090 
$217.890 
Lamps, lines, ебе......... P $820,000 
TOTAL INVESTMENT. 
Station and power plant.. ..... $217,890 
Lamps, lines, ейс................................ 820,000 
$537,890 


COST OF OPERATION AND MAINTENANCE PER YEAR, 
STATION TO RUN TWELVE HOURS PER DAY AT 
2,000 HORSE POWER. 


Expenses of Commissioner’s office, including 
City Electrician. secretary, Clerks, ete ........ 


Employees’ вгіягіев.............................. 
Fuel, maintenance, eto q 55,942 

Cost per H. P. per year delivered to line: 

55,942 — 2,000 = $27.97. 

Cost of maintaining lamps and lights per year, 
2:000 ШИхһїз...................................... $62,250 

Cost per lamp per year for line and lamp main- 
tenance ............ ............... ean MAS 81.19 

TOTAL COST PER YEAR. 
Expense of Commissioners’ office per year...... $6.000 
Cost of 2.000 horse power 55,924 
Cost of maintaining lamps and lines 62.250 
$124,174 
TOTAL COST PER LAMP PEK YEAR. 

Expense of Commissioners’ office per lamp per 
/ ĩ˙¹—mm dd... ees oe ies $3 00 
Cost of power delivered to line per year........ 21.97 
Cost of lamp and line maintenance per year.... 81.12 
$63.09 


This estimate provides for dynamos of the alter- 
nating current type, having а potential of about 
2.000 volts, arranged to be operated together upon 
one set of mains. А system of distribution from 
the main station either to large converters 
&t convenient centres of distribution or indi- 
vidual converters for each lamp or group of 
lamps. 

The engine room to contain three vertical, 
compound condensing engines of about 700 н. P. 
each, or four of 500 H. P. each, with dynamo 
machines of like capacity, having the armature 
mounted directly upon the engine shafts. 

The total output of the station may be carried 
upon 8 single set of main conductors, and the 
conduit system thus reduced to two ducts and а 
single pair of wires. When it shall become 
necessary to increase the capacity of the station 
for added lights, such increase can be made 
without altering the underground mains by 
raising the pressure upon them with converters. 


The First Direct-Connected Machines for Isolated Plants. 

The electric light plant in the Havemeyer 
Building, recently described in ELECTRICITY, was, 
we are advised, incorrectly credited with the 
first use of direct-connected engines and bi- 
polar dynamos for an isolated plant. 

Mr. Newton L. Schloss has called our attention 
to a similar plant previously erected. by him for 
the New York Biscuit Company while manager 
Thos. H. Dallett & Company, of Philadelphia. 


CORRESPONDENCE. 


Photograph of ** Ribbon ” Lightning. 


То the Editor of ELECTRICITY. 

Dear Str: Referring to the letter of Prof. 
Elihu Thomson which appears in your issue of 
March 15, explaining the cause of the so-called 
ribbon lightning,” a photograph of which was 
produced in Егкствісітү of March ist, instant, 
I do not agree with Prof. Thomson that the 
broadening of the band is due to camera move- 
ment, as I have obtained photographs of ‘‘ rib- 
bon" lightning when the camera has been firmly 
anchored and there could be no possible move- 
ment of the lens tube.* 

I distinctly saw this identical flash in all its 
details as a broad wavy ribbon; at the same time 
I caught a clear, instantaneous view of the rail- 
road ties close up to the end of the moving train. 

Neither do I think a part of the photograph 
represents the effect of ‘‘ the gradual cooling of 
the hot stream of air particles, " for in such a case 
the line of light would be shaded from one side to 
the other, owing to the gradual loss of actinic 
power, which effect my picture does not show. 

I saw hundreds of lightning flashes that night, 
blazing up on all sides, but with a single excep- 
tion they consisted of sinuous lines, not ribbons. 

This broad band looked to me more like a 
vivid section of the Northern Lights" than an 
ordinary lightning flash. 

Very truly yours, 
W. N. JENNINGS. 


- - — — 


Historical Exhibits at the Official Headquar- 
ters of the American Institute of Electrical 
Engineers at the World's Fair. 


To the Editor of ELECTRICITY. 

Dear SIR: At the last meeting of the Council 
of the American Institute of Electrical Engi- 
neers, the Committee on Ways and Means, who 
have charge of matters pertsining to the official 
headquarters of that body at the World's Fair, 
presented & report and the committee was in- 
structed to insert a notice in the technical papers 
calling attention to the fact that the Institute had 
secured through the co-operation of the authori- 
ties at the World's Fair two rooms adjoining the 
offices of the Electrical Department in the Elec- 
tricity Building. These headquarters are now 
being furnished and the secretary of the Institute, 
Mr. Ralph W. Pope. will be in general charge of 
the headquarters during the Exhibition, and the 
committee, on behalf of the council, wish to ex- 
tend an invitation, not only to the members of 
the American Institute of Electrical Engineers, 
but to any and all of our foreign friends of the 
electrical profession who may visit onr shores 
during the coming World's Fair, to use these 
rooms as their headquarters. Letters may be ad- 
dressed in the care of the secretary at the 
headquarters. In the furnishing of the rooms, 
facilities will begiven for writing letters, meeting 
friends, reading technical papers, which will be 
placed on file, leaving their parcels and securing 
general information upon the Electrical Congress 
апа other meetings and World's Fair matters 
generally. The rooms will be equipped with & 
long-distance telephone and telegraph service, 
fire protection, and the authorities have promised 
to place one or more members of the Columbian 
Guard at the headquarters. The Institute has 
decided to place in these rooms various objects 
of great scientific and historical interest, such as 
photographs, pictures, autograph letters, rare 
electri-al books, models, instruments, etc. These 
things will be properly classified and arranged, 
and the committee request that all persons having 
objects which would prove of interest or value in 


* Photographic Times, New York, May 16, 1890, and 
Journal Franklin Institute, January, 1892. 


this connection to communicate with the secre- 
tary, Mr. Pope, at the headquarters of the In- 
stitute, No. 12 West Thirty-first street, New 
York City, or with the chairman of the commit- 
tee, Mr. William J. Hammer, 527 Temple Court, 
New York City. As we are somewhat limited 
for space, the committee will be compelled to 
select only objects which are not too bulky and 
which are of great interest and value, and they 
propose to make the headquarters of the Institute 
one of the most interesting features of the Elec- 
trical Department of the World's Fair. As the 
time is very limited, the committee trust that a 
prompt response will be given to this call, and 
that all the members of the Institute will feel a 
personal interest in seeing that the exhibit made 
shall be as full and as valuable as possible. The 
secretary was instructed by the council at the 
last meeting to extend an official invitation to the 
foreign electrical societies to avail themselves of 
the privileges of the Institute. 


Wy. J. HAMMER, 
Francis В. UPTON, - Committee. 
W. A. KRIEDLER, 

New York, March 29, 1898. 


BOOK NOTICES. 


Two Trade Directories. 


THE “ EnEcrRICIAN" ELECTRICAL TRADES Di- 
RECTORY AND HANDBOOK FOR 1898. (Eleventh 
Year.) Tue ‘‘ ELECTRICIAN” PRINTING AND 
е Company, LTD., London. Price 
78. 6d. 


JOHNSTON’S ELECTRICAL AND STREET RAILWAY 
Directory. THE W. J. JOHNSTON PUBLISH- 
ING Company, New York. Price $5. 

The * Electrician " Directory for 1893 shows 
the same painstaking care which has been evi- 
dent in the previous volumes. It has long since 
become the standard directory of the electrical 
trade throughout the world. Itis a directory, 
and more than & directory—it is practically an 
encyclopedia of general information. The table 
of contents would itself fill one of our columns, 
and there are no useless departments—no pad- 
ding. The work comprises about 600 pages of 
directorial matter and 400 pages of handbook in- 
formation. 

For concerns doing foreign business it is well 
nigh invalnable, and working electricians will 
find it a great time-saver as a work of reference 
on many subjects. 

We regret that equally high praise cannot be 
given to ‘‘ Johnston’s Electrical and Street Rail- 
way Directory.” This latter work is, of course, 
not intended to fill the same field as the one just 
mentioned, but is a directory only. It, however, 
contains so many errors and inaccuracies that it 
falls far short of perfection. It is valuable inas- 
much as it is the only directory we have; and it 
may be forgiven many faults in this its first issue. 
But we recommend in this case direct copying of 
English custom, and trust that the W. J. John- 
ston Publishing Company will not be eleven 
years in giving us & directory and handbook 
which will be at least on a par with the Elec- 
trician's." | 
ALTERNATING CURRENTS. By Drs. FREDERICK 

BEDELL AND ALBERT C. CREHORE. THE W. 
J. JOHNSTON Company, Lrp., New York. 325 
pp., 112 illustrations. Price $2.50. 

Notwithstanding the prominent position which 
the alternating current has attained in the solu- 
tion of a large class of modern electrical engineer- 
ing problems, most of the literature on this now 
important branch of the industry has been of a 
desultory character, generally treating of special 
applications and ignoring the fundamental prin- 
ciples from which tbe results are deduced. 

The present work is the first book that treats 
the subject in a connected, logical and complete 
manner. The principles are gradually and logi- 
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cally developed from the elementary experiments 
upon which they ате based, and in à manner so 
clear and simple as to make the book easily read by 
any one having even а limited knowledge of the 
mathematics involved. By this method the 
student becomes familiar with every step of the 
process of development, and the mysteries usually 
associated with the theory of alternating currents 
are found to be ratherthe result of unsatisfactory 


treatment than due to any inherent difficulty. 

The first fourteen chapters contain the analyti- 
cal development, commencing with circuits con- 
taining resistance and self-induction only, re- 
sistance and capacity only, and proceeding to 
more complex circuits containing resistance, self- 
induction and capacity, and resistance and 
distributed ca pacity. А feature is the numerical 
calculations given as illustrations. 

The remaining chapters are devoted to the 
graphical consideration of the same subjects, 
enabling а reader with а little mathematical 
knowledge to follow the authors, with extensions 
to cases that are better treated by the graphical 
than the analytical method. 


Electric Welding. 


There is at present building at the General 
Electric Company’s factory, Lynn, a machine for 
electrically welding together either street or 
steam railway rails. The machine can be used 
either at one particular point or can be mounted 
on a flat car and moved from place to place. The 
current can be taken from the trolley wire over- 
head; the joints can be made after the rails are 
laid, and it has been proved that in about eight 
minutes welds can be made which are the strong- 
est parts of the rails. 


« Will the Closed Conduit Supercede the 
Trolley in Large Cities?” 


BY F. С. PERKINS.* 


( Concluded.) 

Mr. Chas. Harding, of Atlantic, Iowa, was 
granted English patents April 15, 1891, for a sec- 
tional closed conduit system in which each 
section of the conduit was connected to the main 
conductor within, automatically as the car 
passed, by means of electro magnetic switches 
or contact devices placed in sealed boxes, one for 
each section. 

Mr. Wm. B. Heron, of Brooklyn, was granted 
American patents August 18, 1891. Hisplan is to 
use а magnet on the car and a traveling arma- 
ture on wheels within the sectional conduit. As 
the car moves along.the traveling armature is 
attracted or drawn along by the magnet on the 
car. 
It is not stated how the traveling armature is 
picked up again should it wander away from the 
car. 

An American patent was issued to Mr. Mark 
W. Dewey recently on an induction system 
using alternating currents, the arrangement of 
the transformers being such that the primary 
circuit is underneath the road-bed while the 
secondary is carried upon the car, so that there 
is no metallic connection between the car and 
the main circuit from which the current is de- 
rived. 

Mr. Dewey’s plan is to place the primary coils 
wound upon U-shaped iron cores in the roadbed 
between the rails, at equal distances apart and at 
intervals corresponding to the length of the car. 
The apparatus carried on the car constitutes the 
other half of the transformer. Each motor has 
an inverted U-shaped or straight iron core, upon 
which one or more secondary coils are wound. 
W hen а good alternating current motor is placed 
on the market, this system will undoubtedly re- 
ceive greater attention than it has heretofore. 

Mr. C. J. Van Depoele has invented a system 
which works mechanically, and is in reality an 


зарег read before the Buffalo Electrica] Society, March 
6. д 


open slot conduit with a rubber or other flexible 
guard, which is pressed open as the plow moves 
along and closes the conduit after the car has 
passed. 

Mr. Elihu Thomson invented а similar closed 
conduit, using а brush or broom ав а guard, in- 
stead of rubber, to close the slot. 

February 7th, 1898, the writer was granted a 
United States patent for a closed conduit system 
for electric railways, consisting of a bare con- 
ductor mounted on an insulating support in a 
conduit, the top of which is rendered elastic by 
being formed of sheet metal adapted to be 
pressed into contact with the supply conductor 
by a motor car. 

It may be well to consider the surface leakage 
from sectional conduit systems operating say 
fifty cars. The only data obtainable at once is 
from experiments made by Mr. Gisbert Kapp, 
author of ‘‘ Electrical Transmission of Energy." 
In a paper read by him before the British Asso- 
ciation, September, 1890, in reference to the loss 
from leakage of sections of the Lineff system, 
he says: To ascertain the surface leakage I 
applied the voltmeter test, and found the follow- 
ing insulation resistances of three charged 
sections of the magnetic rail of the closed 
conduit: With the line clear and moist, 4,183 
ohms; with the line very wet and covered with 
mud and water, 980 ohms. Taking 2,000 ohms 
as an average, the loss of power at 300 volts by 
surface leakage per car amounts to 45 watts.” 

Taking Mr. Kapp's figures for a basis of calcu- 
lation for fifty cars, the surface leakage would 
be 2,250 watts, or about three horse power. 

Now as the potential universally used here is 
500 volts, the loss by surface leakage for three 
sections would be 125 watts per car, or 6,250 watts 
for fifty cars. This would amount to about eight 
horse power. 

It is therefore safe to conclude, if Mr. Kapp’s 
data and experiments are correct, that the surface 
leakage would not be serious in the sectional 
conduit systems. 


World’s Fair Notes. 


Everything within the power of the construc- 
tion department of the World's Fair is being done 
to have the buildings in shape and all the appar- 
atus installed in time for the opening on May Ist. 
A combination of circumstances has operated to 
make a number of delays which will require 
strong effort to place the exhibits in position at 
the appointed time. 

The 2,000 horse power Allis engine which is to 
be used in driving the large 10,000 light Westing- 
house dynamos arrived on the grounds last week. 
On inspection it was found that the electric trav- 
eling cranes were of too small a capacity to carry 
its parts from the cars to its position on the floor 
of the Machinery Hall. It therefore required the 
laying of two tracks nearly half the length of the 
building to get it into position. 

The Yale and Towne Manufacturing Company 
is placing a number of traveling cranes over each 
of the Westinghouse dynamos to facilitate in 
erecting them and also to make it easier to take 
out or put in the armature or field coils. The 
cranes each have a capacity of 44,000 pounds. 

The contract for the plant for charging the 
storage batteries to run the electric launches was 
given to the General Electric Company. The 
plant will be the largest ever erected in thiscoun- 
try for this purpose. All the batteries are to be 


charged at night and will therefore be connected 
in series and charged from the same circuit. The 
plant will consist of over 4,500 storage cells, and 
will be installed on sixty launches which will be 
run under the control of the Electric Launch 
and Navigation Company. 


The installing of exhibits in the Electricity 
Building has begun in earnest. Last week several 
carloads of the Germania exhibit were placed on 
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the floor and аге being unpacked and placed in 
position. The Bell Telephone Company's booth 
is nearly completed and will be ready for the re- 
ception of exhibits. The Westera Electric Com- 


pany are having а model theatre building on а 
small scale constructed at the north end of the 
building to show their method of wiring and 
lighting this class of buildings. The workmen 
have been engaged for over & week in erecting 
the Edison tower which is to be located in the 
cantre of the building and which is to contain 
000 incandescent lamps at an elevation of 82 
eet. 


Mr. А. D. Newton, manager of the Eddy Elec- 
tric Company, was a visitor at the grounds this 


week in the interest of his company, as was Gen- 
era] Barney, of the Electric Launch and Naviga- 
tion Company. 


Mr. J. A. Kennedy has been appointed to the 


position of electric power inspector of the Expo- 
gition. 


Legal Notes. 
The Common Council of Detroit having granted 
permission for the removal of a building across 
the tracks of the Fort Wayne and Belle Isle Rail 


road Company. an electric road, an injunction 
was obtained by the railway company to prevent 
the Council giving permits for such removals. 
The Council thereupon sought to have the injunc- 
tion dissolved, but Judge Hosmer denied the 
motion, and the Council will now take the case to 
the Supreme Court. During the arguments in 
the сазе the counsel for the railway company pre- 
sented an affidavit made by C. E. Collins, an 
electrician in charge of the railway's electrical 
apparatus, to the effect that every splice, no mat- 
ter how well made, increased the resistance in 
the path of the electrical current. 


The American Telephone and Telegraph Com- 
pany of Syracuse, N. Y., has brought an action 
for damages against the Consolidated Street 


Railway Company of the same city to recover 
$4,000 for property destroyed through the act of 
the defendant company in attaching its wires to 
the telephone poles so that the current from its 
wires traversed those of the plaintiff and entered 
the test house, igniting some wood in the struct- 
ure, and before it could be extinguished the place 
was burned to the ground. 


The Westinghouse Electric and Manufacturing 
Company have filed a complaint at Indianapolis 


against the Fort Wayne Electric Light Company, 
asking for an injunction and damages for the 
alleged infringement of a meter for measuring 
alternating currents of electricity. 


General News. 


What is Going on in the Electrical World. 


Hudson. N. Y.—The route of a proposed elec- 
tric road between Hudson and Stottville has been 
laid out. 


Tyler, Tex.—Some Denver capitalists have 
submitted a proposition to construct an electric 
railway in this town. 


Manistee, Mich.—The Manistee, Filer City 
and Eastlake electric street railway was opened 
for business last week. 


Portsmouth, N. Н. — Shafting is being 
placed in the Morley button factory for the new 
Electric Fan Company. 


North Attleboro, Mass.—Ata meeting here 
it was the general expression that the town wants 
electric lights and wants a plant of its own. 


Martin's Ferry, Ohio. —À company which pro- 
poses to build an electric railway connecting this 
city and Bellaire has been granted a franchise. 


Waverly, N. Y.— Work has been begun on 
the new electric railway, and will be pushed, Mr. 
Broadhead says, to the earliest possible finish. 


Kenton, O.--The city council bas granted & 
franchise for the construction of an electric street 
railway to Daniel Flanagan, editor of the Demo- 
erat. 


Ontonagon, Mich.—The State Legislature 
has passed the bill authorizing this village to 
issue $30,000 for water works апа electiic 
lighting. 


Tallahassee, Fla.—The plant of the Tallahas- 
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see Gas and Electric Lighting Company has been 
leased to W. P. Munro, of Eufaula, Ala., for 
twenty years. 


Louisville, Ky.—Electric cars will be running 
in Broadway to Twenty-second street by May 1, 
and later the line will be extended to the new 
Base Ball Park. 


Madison, Wis.—The Four Lakes Light and 
Power Company have issued a circular announc- 
ing reductions in their rates for both arc and in- 
candescent lights. 


New Albany, Ind.—The New Albany Street 
Railway Company have been legally authorized 
to substitute electricity for animal power on their 
entire system in this city. 


Thomasville, Ga.—The contract for the build- 
ing of Thomasville’s electric street railway has 
been let to W. A. Robinson, representing the 
Thomson-Houston Company. 


Providence, R. L—The Union Railroad Com- 
pany has been granted exclusive rights to operate 
the trolley system in North Providence, and will 
extend its present line to Centredale. 


Spokane, Wash.—The contemplated electric 
railroad from Spokane to Cœur d'Alene City has 
not been abandoned, as was thought, but will be 
built during the coming summer and fall. 


New Castle, Del.—The legislative bill author- 
izing the construction of an electric railway be- 


tween New Castle and Wilmington having pussed , 
work will begin on the route in a few weeks. 


Tonawanda, N. Y.—A survey has been made 
for an electric railroad to run from North Tona- 
wanda to Pekin, to be known asthe North Tona- 
wanda, Bergholtz and Pekin Electric Railroad. 


Springfield, Mass.—The Postal Telegraph 
Company are to construct a line from Springfield 
to Montreal, opening stations at White River 
Junction, Montpelier, Burlington and possibly 
Barre, Vt. 


Philadelphia.—The Mayor has signed “all the 
trolley ordinances that awaited his signature, 
and now nearly every passenger railway company 
in Philadelphia has obtained permission to use 
the trolley. 


Lancaster, Pa.—The entire property of the 
Lancaster and Columbia Electric Railway has 
been purchased by the Lancaster Traction Com- 
pany who will operate the line in connection with 
the city lines. 


Easton, Pa.—The Easton Transit Company 
has opened as an electric road what was formerly 
the Easton, South Easton and West End Horse 
Car line. Its capital is $300,000. It will rebuild 
the College Hill road. 


Kennett Square, Pa.—The Electric Light 
and Power Company are seeking to extend their 
field of operations to Toughkenamon, Avondale, 
West Grove and Unionville and will probably in- 
clude Hamorton and Hockessin. The alternating 
system will be used. 


Dayton, Ohio.—A company has been organ- 
ized and incorporated for the purpose of con- 
structing an electric road between Harshmanville. 
Dayton and Cincinnati. This makes the third 
company inthe contest for an electric road be- 
tween here and Cincinnati. 


Jersey City, N. J.—The Jersey City and Ber- 
gen Railroad has been converted into a trolley 
system. The cars run from Cortlandt street 
ferry to West Bergen, and connection will be 
made with the new line over the Plank Road to 
Newark, now nearing completion. 


Indianapolis, Ind.— The Journal in describ- 
ле the new electric light plant which is being 
built by the Indianapolis Light and Power Com- 
pany. grows enthusiastic over its «dimensions 
and the quality of the apparatus, and says it will 
surpass ‘‘any like construction in the United 
States. " 

New Orleans.—Superintendent Haile of the 
electric railway says of the increase of business on 
theNapoleon avenue line, that while 500 fares were 
formerly а fair day's collection for thatline the 
average is now 5,000. — The conductors and motor- 
men of the new Carrollton road are on strike for 
more wages and fewer hours. 

Gloversville, N. Y.— The Cayudetta Electric 
Railroad Company have purchased a control- 
ling interest in the Johnstown and Gloversville 
street railroad, recently equipped for electricity. 
The two companies have been in open warfare for 
some time, and this deal makes the Cayudetta 
compeny master of the field. 


ELECTRICITY. 


Woonsocket, R. I.—The stockholders of the 
Woonsocket Electric Machine and Power Com- 
pany have voted to increase the capital stock 
from $250,000 to $400,000, with the object of ex- 
tending its service from Woonsocket as a distrib- 
uting centre to neighboring towns and villages 
in Massachusetts and Rhode Island. 


McKeesport, Pa.—The McKeesport Electric 
Light по plant was totally destroyed by 
fire on Friday last. The loss will be from $75,- 
000 to $100,000. The Duquesne Electric Railway 
and Citizens! Electrie Railway, which were pro- 
v ded with power from the light company's plaut, 
were obliged to suspend running. 


Norfolk, Wa.—Great preparations are іп 
progress at Hampton Roads, Old Point and Nor- 
folk for the approaching naval rendezvous. An 
attempt is being made to perfect a uniform sys- 
tem of signals for vessels of all nations. This 
will embrace an electric display of search-lights. 
The feature is expected to be & beautiful and 
novel one. 


Muncie, Ind.—An Eastern syndicate which 
owns the linesat Laporte, Michigan City. Marion, 
Gas City, Elwood and Richmond has purchased 
the Muncie Street Railway property. It is the 
purpose ot the corporation to connect all of the 
cities named by electric lines. with & probable ex- 
tension from Richmond to Cincinnati and from 
Michigan City to Chicago. 


Brooklyn, N. Y.— The Brooklyn, Bath and 
West End Railroad Company have under con- 
Bideration & echange of the motive power of their 
road from steam to electricity.— The Westing- 
house Electric Company has just concluded a 
contract to supply the Atlantic Avenue Railroad 
Company with all the motors that will be needed 
in the operation of its trolley cars and for its elec- 
tric generators. 


Richmond, Ind.—The Richmond City Rail- 
way has been sold to a company of local and St. 
Louis capitalists, and there has been an entire 
change in the management. The new board of 
directors is composed of Col. John F. Miller, 
Henry C. Starr and R. A. Jackson. It is the in- 
tention of the new management to build about 
four miles of new track this summer and pur- 
chase a number of new cars. Isaac A. Gorman, 
now in the employ of the Pennsylvania Railway, 
is to be the superintendent. 


Syracuse, N. Y.—The (Courier says: ‘‘The 
organization of a telegraph company of promi- 
nent business men of this city is about to be 
formed, and it is thought that a franchise will 
soon be asked for. The names of Charles M. 
Warner. George M. Barnes and Frank H. 
Hiscock are mentioned in connection with the 
company. The capital stock will be between 
$200,000 and $300,000." —A branch of the Order 
of Commercial Telegraphers has been organized 
here with thirty members. 


New York.- The stockho'ders of the Edison 
Electric Illuminating Company have voted to in- 
crease the capital stock of the company from 
$6,500,000 to $10.000,000. —At & meeting of the 
Park Commissioners a resolution was offered by 
Commissioner Gray to illumtnate the Washing- 
ton Arch with electricity at night. — The General 
Electric Company has declared а quarterly divi- 
dent of 2 per cent. on the common stock. payable 
May 1, 1893. Transfer books close April 18 and 
reopen May 2. 

Topeka, Kan. Тһе Capital says: No city 
the size of Topeka in the country can boast of as 
fine a street-car system as we have in the capital 
city of Kansasat this time. The service is regular 
and reliable, the cars large and clean. and the 
speed all that can be asked consistent with safety. 
The company is officered by men of financial 
Standing and business ability who have а com- 
mendable pride in keeping up the system and 
giving our people cheap and rapid transporta- 
tion." 

Owego, М. Y.—Inatalk about the vroposed 
electric railway, Col. E. W. Dorwin said: © We 
propose to connect Binghamton and Owego by 
electrie railway before long. We also propose 
eventually to build à branch road from Newark 
Valley to Owego and another from Spedsville to 
Owego. We have secured a franchise from the 
village of Owego and & charter from the State, 
and at present I can conceive of nothing which 
will hinder the construction of the proposed road 
in Owego." 

Boston.— At theannual meeting of the Ameri- 
can Bell Telephone Company, held on Tuesday 
of last week. it was unanimously decided to in- 
crease the stock from $17,500,000 to $20.000,000. 
The directors' report showed а largely increased 
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business during the past year. The following 
officers were elected : Clerk, Charles Eustis Hub- 
bard; treasurer, Wm. R. Driver; directors, 
Thomas B. Bailey, Francis Blake, Chas. P. Bow- 
ditch, George L. Bradley, Alexander Cochrane, 
W. D. Forbes, H. S. Howe, C. Eustis Hubbard, 
Gard. G. Hubbard, J. E. Hudson, C. E. Perkins, 
Thomas Sanders. 

Buffalo, N. Y.—At the annua] election of the 
Buffalo, North Main Street апа Tonawanda Elec- 
iric Railroad Company the following officers 
were elected : President, L. F. W. Arend ; vice- 
president, Albert T. Fancher; secretary, Edward 
Rutherford; treasurer, Charles C. Mead ; direct- 
ors in addition to the above: Frank D. Smith, 
Anson W. Stone, Clark H. Timmerman, Henry 
A. Holden, George М. Kneeland and Jefferson 
Farrar.—The Board of Works propose to fit up 
a laboratory in the Municipal Building for testing 
the gas and elactrió lights furnished the city. 

Allentown. Pa.—The Mayor has signed the 
ordinance giving the Lehigh Valley Traction 
Company and the Philadelphia and Allentown 
Trunk Railway Company permission to use cer- 
tain streets for electric railways. The Traction 
Company will build 8 mammoth power station in 
Allentown. The road is to be built from that 
city north to Coplay and Egypt and south to 
Bethlehem. Next year the line is to be extended 
to Slatington and Easton, making the line eighty- 
seven miles long. The Philadelphia and Allen- 
town Trunk Railway will have its terminus in 
Allentown. 

Omaha, Neb.—A petition has been put in cir- 
culation here by ‘‘business men's associations 
and workingmen’s trade and labor unions” 
against the grant of a new patent to this great 
monopoly (the American Bell Telephone Com- 
pany of Boston, Mass.,) who have raised their 
rates from $60, when competition existed, to $180 
and $240 per year, when the rates charged for 
the same instruments in Europe, where the patent 
has also expired, but was not renewed by а cor- 
rupt official, is from $18to $20 yer year." 

Kansas City, Mo.—H. C. Eddy, agent of the 
Western Electric Company of Chicago, proposes 
to lay before the city council an offer to sell the 
city an electric light plant of 800 lights on the in- 
stalment plan. e proposes to so arrange the 
800 lights that the city shall be far better lighted 
than it ever has been before and that nearly all 
of the electric, gas and gasoline lamps now in use 
wil be displaced. For the plant and its main- 
tenance for three years he wants $300,000 in three 
annual instalments; that is to say. he proposes to 
build the plant, bear all the expenses of main- 
tenance for three years at $100,000 а year and 
turn the plant over to the city 1n good condition. 


Boston Notes. 


An electric road twenty-five miles long to run 
from Southbridge, Mass., to a point in Windham 
County, Conn., is projected for construction in 
the spring. 

The Boston and Quincy Street Railway Com- 
pany isto purchase the property of the Quincy 
and Manet Beach Railway Company. Both roads 
are operated by electricity and are very success- 
ful. Work will soon be resumed on the track to 
connect the towns of Weymouth and Hingham. 


Patents on valuable electrical devices are 
granted almost weekly to Professor Elihu Thom- 
son. The last two were for а new typeof dynamo 
and alightning arrester. Many of the employees 
of the General Electric Company in Lynn are 
also patenting various devices. 


The Old Colony Trust Company of this city 
has accepted as security for & loan of $240,000 
the entire property of the Nova Scotia Power 
Company, Halifax, N. S., and with this capital 
the entire railway system of that city will be 
equipped with electricity. 

The Lynn and Boston Railroad, recently 
equipped with electricity, is considered the 
most extensive system of electric road in Massa- 
chusette outside of Boston. It is preparing 
for an immense business the coming summer. 
Forty new open cars of the ‘‘ jumbo” pattern, 
carrying fifty passengers each, have been ordered. 
Not only are the cities of Salem, Lynn and Bos- 
ton connected. but several popular summer re- 
sorts such as Beverly. Marblehead, Swampscott 
and Salem Willows are in the circuit. 


The Westinghouse Electric Company continues 
booking orders for its railway motors at a lively 
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rate throughout New England. Within the laet 
few days contracts have been made with the 
шр Company by the New Bedford 
Street Railway Company for twenty-five car 
equipments; with the Winchester Avenue Rail- 
way Company, New Haven, Conn., for twelve cars; 
with the North End Railway Company, Worces- 
ter, for six cars, and with the Hartford Street 
Railway Company for thirty-three cars. 


What is to be the next move made by the 
mana gement of the West End Railway is inter- 
esting everybody. It appears to be the foregone 
conclusion that the announcement will soon be 
made that the entire system has been bought by 
the Electric Corporation, the corporate name 
assumed by a number of gentlemen, mostly 
trustees of the General Electric Company. For 
several years the most intimate relations have 
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ORNAMENTAL ELECTRIC FixTURES— NEW JERSEY 
LaMP AND BRoNzE WORKS. 


existed between the West End and Thomson- 
Houston Electric Company, and the general 
supposition was that the latter really controlled 
the former. Present appearances justify the be- 
lief that if it has not controlled it hitherto, it 
will do во in future. 


ELECTRICITY. 


The New Jersey Lamp and Bronze Works. 


The foregoing illustrations of electric fixtures are from 
the New Jersey Lamp and Bronze Works, New Brunswick, 
N. J., a corporation which has recently added a large gas 
and electric fixture factory to its extensive plant, covering 
four acres of ground and employing nearly eight hundred 
hands. For many years the company has made sockets, 


cutouts, switches, dynamo and motor work to order for 
large electric light apparatus makers, and its capacity is 


Fig. 1. 


taxed to the utmost In filling orders for special electrical 
work requiring delicate and scientific manipulation. The 
factory contains several departments not usually found in 
industrial establishments, as a complete printing office in 
which catalogues and information for the hands are 
printed, also a large library of technical and electrical 
books and papers which are Issued to the employees, many 
of whom are graduates of the best technical schools. Sev- 
eral copies of ELECTRICITY are on file in the reading room 
and after a week's use are bound for future reference. Mr. 
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Ralph W. Booth, Manager, and Mr. G. Wilfred Pearce, the 
Superintendent, аге of the opinion that the men should be 
informed of all new inventions and see what is being done 
by others in the same line, and to this end parties of 
men are taken at the expense of the company to see 
novelties in the large cities. The platers and fine art 
metal workers are regularly taken to the fine retail 
jewelry shops and art stores. The utmost good feeling 
prevails throughout the works, and all the men have ready 
access to the Manager's or Superintendent's offices, where 
grievances are promptly settled. 

The invention of new goods by the hands 1s fostered and 
encouraged, and a visitor to the works cannot fail to ob- 
serve the personal interest which all employees are taking 
in their work. Тһе company prides itself upon its cordial 
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relations with other firms іп the same line, and never copies 
nor cuts goods made by others. 


A Compact Driving System. 

The L. P. & D. system of driving dynamos had been de- 
signed with a view to economize the floor space occupied by 
electric plants by avoiding the necessarily long distance 
between the driving and driven pulleys where direct belt- 


ing is used. The illustration, Fig. 1, explains graphically 
the detalls of this system, being the plant in operation at 
Siegel & Cooper’s store at Chicago. 

The dynamo is а 400-light machine of the Western Elec- 
tric Company's make connected to the engine, as shown, 
by ал G- inch belt. The floor space occupied by the combi- 
nation is but 8 feet by 11 feet. 

Fig. 2shows diagrammatically the mode of applying this 
system tothe pulleys of jack shafts and the saving in space 
effected, and clearly shows the principles of the sys- 


tem in detail. 
belt in contact with the driving pulley is greater than 
that in contact with the driven pulley. while the contact 
on the driven pulley 18 greater than 18 found in common 


From this it will be seen that. the length of 


systems of belt transmission. It is easily applied to any 
plant, all that is necessary being to fasten the transmitter 
so that its pulley will be about two inches from the floor 
and one-half inch from the driving pulley. The pulley 
of the driving machine should be placed as near the 
driving pulley as possible. 

The use of this device will often increase the driving 
power, because a greater contact between the belt and 
driven pulley can always be obtained than with ordinary 
belting, and the contact of belt upon the driver will still 
be greater than that upon the driven pulley. 
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Chicago Notes. 

Mr. W. C. H. Noble, formerly with the Elec- 
trical Construction and Supply Company of Pitts- 
burg, has been appointed to the position of 
auditor of the Ansonia Electric Company. 


C. A. Baldwin, president of the Massachusetts 
Chemical Company, made a business and pleasure 
trip to Chicago last week. 
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Owing to the increase in their ppm the firm 
of Taylor, Goodhue & Ames have decided to re- 
move their office from the Monadnock Building 
about the first of May. The firm have secured 
large and commodious quarters on the ground 
floor at 848 Dearborn street, where they expect 
to carry & largely increased stock of electrical 
supplies for retail trade. 


The A. H. Atwood Arc Lamp Company have 
sold their patents agg all the machinery for man- 


ufacturing the arc lamp recently placed on the 
market by them to the F. P. Little Manufactur- 
ing Company of Buffalo, who will hereafter man- 
ufacture and. sell the lamp. 


TO LAMP CIRCUTT — 


Mr. C. E. Schillinglaw, until recently the 
electrician of the Armour Packing Company. has 
accepted & position as traveling salesman for the 
American Circular Loom Company. Mr. Schill- 
inglaw has been connected with the former com- 
pany in the capacity of electrician for over 
fourteen years. 
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Weston Standard Measuring Instruments. 


The growing refinements in the regulation of central sta- 
tion machinery have called foraconstant improvement in 
the usual measuriny instruments employed, and this de- 
mand has been met with unexpected success by the Wes- 
ton Instrument Company's goods, which are now in general 
use 1а all well equipped stations and with all makers of 
electrical machinery. 


In the old ty pe of Instruments the use of moving parts of 
soft iron was general and this possessed inherent difficul- 
ties which could not be entirely overcome. The magnetic 


lag ofthe iron made the indications vary with the ascendin ; 
and descending scales, and the weight of the moving parts 
was such as to make the dead-beat quality, so essential to 
rapid indications, impossible. The principle embodied in 
the Weston instruments consists in the simple movement 
of a small coil through a uniform magnetic fleld against 
the opposing force ofa very light spring. By avoiding the 
use of all moving iron parts magnetic lag is entirely elim- 
inated, and besides being extremely dead-eal and show- 
ing an absence of magnetic lag, the correct electrical prc- 
portioning of these instruments leaves them extremely 
free from heating errors even where allowed to remain 
in circuit continuously. 

The illuminated dial station ammeter made by this com- 
pany is ba:ed upon the same general principle as their 
regular standard portable direct current ammeters, but is 
much larger and the working parts are enclosed Іп a neatly 
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of the instrument may be. Unlikethe regular portable 
instruments, the shunt required to secure the necessary 
fall of potential is not included іп the case, but is separate 
from it, and is desi ned to be placed at the back of the 
switchboard. In most cases a special shunt can be dis- 
pensed with and а short section of the mains on the switch- 
board, or the mains leading from the dynamo, can be used 
instead. In either case only very thin wires are neces- 
sary to carry the extremely small current required to 
operate the instrument, No. 12 or No. 16 B. & 8. gauge being 
sufficient in nearly all cases. 

From this it will be seen that these instruments require 


but a miaute current 10r their operation, and for this rea- 
son are extremely economical. 

Another important advantage possessed by them is that 
if the station capacity be increased the same instrument 
will be found adequate as It is only necessary to recalibrate 
it in order to adjust 1t to any range. 

The tlluminated dial voltmeters, а cut of which is shown 
below, are equally free from magnetic lag," and are al- 
most absolutely free from temperature error. No effort 
has been spared to make them durable, permanent and 
perfect. They are dead-beat and are considered the very 
best and most reliable instruments ever made for the pur- 
pose intended. They arevery high resistance instruments, 
and are consequently extraordinarily economical of power, 
while the coils are amply large enough to permit of the 
instruments being left in circuit continuously without 
material rise in temperature. They are pivoted and jeweled 
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designed cast-iron case. This case is dust-proof, to pro- 
tect the working parts from mechanical injury. It also 
effectively shields the instrument from disturbing Influ- 
ences of external magnetic flelds. 

The instrument depends for its operation upon the fall 
of potential between two points of the circuit carrying the 
muin current, and requires a difference of only about .03 
volt to give the full scale deflection. at which time it is 
taking only .07 ampere, no matter what the total capacity 
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in Just the same manner as the ammeters, and are suffi- 
clently sensitive to show a change of one-twentieth of one 
рег cent. іп the voltage. 

The diagram shown in Fig. 3 illustrates the method of 
connecting the ammeters to the lines on the switchboard, 
and is sufficiently in detail to be self-explanatory. 

The shunt used with these ammeters. as shown in this 
diagram, are preferably placed as far from the instrument 
as possible. 
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ELECTRICITY. 


Current Items. 


F. A. Dolphin has invented a machine for post 
office use by which & hundred postmarks can be 
stereotyped in a minute, making it possible at the 
end of each hour to cast away the old die and 
startin with а new one. The new machine will 
also pick up the letters and will postmark them at 
the rate of 10,000 an hoar. Two of the machines 
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А very efficient product of the company is Крарр'в Elec- 
tric Motor No.1, a cut of which is given below. This motor 
is of the same design and finish as the company's larger 
sized motors. It is dead centre, height 4 inches, weight 
boxed 2 lbs., and is mounted on a mahogany base. Itis 
fitted with a pulley to run toys and small machinery, and 
will run from one to two hours on one charge of battery. 
The manufacturers state that it ** develops greater power 
from the same source than any other motor of its size." 


THe KNAPP ELECTRIC MOTOR. 


have been accepted for the postal exhibit at the 
World’s Fair. 


Over forty miles of wire will be used on board 


each of the two new big Cunarders, Campania 
and Lucania, for the electric lighting equipment. 
Each ship is to have a powerful search-light and 
about 1,850 sixteen candle power incandescent 
electric lamps. 


Touching the life of submarine cables an elec- 


trical expert says: " The total mileage in 1852 
was 87 miles; January 1, 1893, it was 139,539 miles, 
exclusive of inland cables. Perhaps the most 
remarkable history of ап ocean cable is that of 
the light cable laid in 1853 between England and 
Holland. It was picked up in 1859; part of it 
was used for the Isle of Man cable, where it re- 
mained until 1885. It was taken up and relaid in 


The complete outtit—designated as No. O outfit—comprises 
а plant that is efficiént for any experimental work. The 
battery accompanying the motor is easily retilled, and ma- 
terial that will suffice for several charges can be pur- 
chased for a few cents from any drugvist. The priceof the 
motor is $3.00; Knapp’s Experimental Battery, 50 cents; 
five-inch fan, 2 cents. 


The Dow Hanger Board for Arc Lamps. 

In order to meet the demand for a first-class celling 
board to be used in connection with arc lamps Mr. Alex. 
Dow, the well-known electrical engineer, of Chicago, has 
designed one having a number of novel features which 
will commend themselves to those who have had experi- 
ence with other hanger boards. It has a central opening 
through which the tubes project, the lamp itself being hung 
on brass supports next to this opening. The wires can berun 
into the binding clamps from the end, or they may be bent 
at right angles and inserted transversely, 80 a8 to allow of 
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1886 in the Hebrides, where it is now doing as 
good work as forty years ago. The cable laid be- 
tween England and Dieppe. France, in 1861 is 
still working. Therefore, it can fairly be claimed 
that the durability of submarine cable property 
is unsurpassed by that of any other commercial 
plant, be it railways, bridges, rteamehips ог ma- 
chinery.” 

Berlin has a novelty in the shape of a cab moved 
by electricity. Іп order to give the experiment 
a fair trial several races between ordinary one- 
horse cabs and the electric vehicle were run. and 
proved throughout the superiority of the latter. 


Knapp’s Electric Motors. 
The motors and batteries manufactured by the Knapp 
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thelr belng drawn taut without pulling them out of the 
clamp. Another peculiar feature Hes in two simple but 
effective switches which make the board an absolute 
cutout. In ordinary p actice only one of these would be 
used, but it the lamp isto be trimmed both switches аге 
thrown to the‘ off” position, leaving the lamp entirely 
disconnected from the circuits. 

The Dow Hanger Board is built in both the oblong form 
for double carbon lamps and in round form for lamps with 
a single carbon. It is being put on the market by George 
Cutter, of Chicago. 


A Wire Curiosity. 

Some time ago we called attention to a piece of Simplex 
wire that had retained its 1. sulation intact notwithstand- 
ing the fact that it had got securely imbedded in the sub- 
stance of a tree, right in the fork between two branches. 

Believing that our readers would be interested in seeing 
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А WIRE CURIOSITY. 


Electric and Novelty Company, 34 Warren street, New 
York, have a reputation in the electrical trade entirely 
satisfactory to the company, whuse sales keep pace with 
the rapidly increasing demands for electrical apparatus. 


how this piece cf wire looks in the vise-like grip in which 
it 18 held, we publish herewith a cut showing it. Nearly 
six years have elapsed since this particular piece of wire 
was suspended on a line which runs through a number of 
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trees in & city not far from Boston; and judging from the 
thickness of the timber that has grown around the wire, 
the enveloping process must have setin dírectly the wire 
tell into its position in the fork of the branches. Yet dur- 
ing all that time current has been flowing through the 
wire without a leak. and tests have been made since the 
limb wascut from the tree which show thatthe insulation 
ів as good as ever. No wonder Simplex wire 18 so popular. 


The General Incandescent Arc Lamps. 


The latest aspirant for public favor in the matter of in- 
candescent arc lamps 18 the General Incandescent Arc 
Lamp Company of this city, with factory and ofHces at 
Thirty-third street and First avenue. 

Mr. Sigmund Bergman, the president of the company, is 
опе of the best known men in the electrical trade, having 
been associated with Edison interests since early in the 
eighties. Mr. P. H. Kline, the secretary of the company, ів 
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GENERAL INCANDESCENT ARC LAMP COMPANY'S 
: RiBBoN Lamp. 


also one of the old Edison guard, who knows the business 
thoroughly, and who һаз а host of friends among the trade 
throughout the country. 

Although 1n business but а few weeks, this company has 
maderapid headway, and has а full lire of its goods on the 
market. The possession of а large factory building, al- 
ready practically equipped for its purposes, was a decide 
advantage. 

The show room 1s one of the most attractive in th 
country, there being on exhibition arc lamps in variety о 
styles to sult all purposes of tbe trade, many of them o 
high artistic merit. 

The lamp mechanism is exceedingly simple, consisting 


GENERAL INCANDESCENT ARC LAMP CoMPANY'S 
Віуос Lamp. 


practically of only three wheels, a single magnet, and a 
spring. and it has no dash-pot. This simplicity means less 
liability to trouble and getting out of order. The Germanr- 
silver resistance wires, which are mounted on the outside 
of the lamps, are insulated with porcelain, which renders 
the resistance both fire and Water proof. | 
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The standard 8 and 10 ampere lamps are arranged to run 
two in series on a constant circuit of 100 to 125 volts, but 
(up to 6 amperes at present) they can also be run three in 
series, and the readiness with which three lamps so placed 
get into perfect action is indeed remarkable. The light 
from these, as well as of the regular two in series 8 ampere 
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GENERAL INCANDESCENT ARC Lamp COMPANY’S 
ORNAMENTAL LAMP. 


lamps, is equal in steadiness to that of the incandescent 
lamp. 

A unique exhibit in the show room is that of а chande- 
lier of artistic design, consisting of three Bijou lamps 
burning in series, giving a brilliant and steady light, tak- 
ing 4 amperes of current. 

The standard lamps weigh eighteen pounds, complete 
(without globe). burn twelve hours, and with an 8 ampere 
current give about 1,000 c. P. light, with 10 amperes 
about 1,800 c. P. 


COMMERCIAL PARAGRAPHS. 


Mr. Frank B. Rae has removed his offices in Detroit from 
the Cleland Building to No 49 Wilcox street. In addition 
to the usual run of engineering work, Mr. Rae will make a 
specialty of designing machines and apparatus for manu- 
facturers. 


Messrs. Taylor, Goodhue & Ames, Chicago, announce 
that they are ready to install Wagner power and fan 
motors for any exhibits, and to care for the same during 
the time of the Exposition. 


L cmm ай? 


The Bradford Belting Company of Cincinnati have just 
completed what is claimed to be the largest belt in the 
world, for use in one of the new power stations in Brook- 
lyn. The belt 18 6 feet wide, 116 feet long, and weighs 1,800 
pounds. 


A new arc lamp for use on incandescent circuits recently 
placed on the market by Mr. C. E. Bibber, manager of the 
Consolidated Electric Manufacturing Company, has just 
been improved in such a manner that it can now be run 
by means of an automatic feeding device, with a current 
varying from 90 to 150 volts, without the slightest flickering 
of the flame or arc, which remains as steady as if on a con- 
stant potential circuit. The lamp now as а whole 1s 
simplicity itself, and with the ald of this new automatic 
device the current on the main circuit 18 cut out from the 
lamp by the action of the carbon itself when the latter 
has been consumed to а certain point, thus effecting a 
great saving in current and an economic and safe use of 


the lamp. 


Judging from the way in which the Massachusetts 
Chemical Company of this city is shipping its insulating 
compound, “ Insullac,” to all parts of the country, the 
electrical fraternity has fully caught on to its great merits 
as the best insulator ever introduced in the business since 
the advent of electricity as a commercial success. Nothing 
but complimentary things are reported about it, and 
every body is more than satisfied. 


ELECTRICITY. 
INCORPORATIONS. 


The Buffalo and Niagara Falls Electric Transit Land 
Company of Buffalo. Capital stock, $62,500. Directors: 
E. A. Kibbee, of Mayville; Myron B. Dunham, of Warren, 
Pa.; D. D. Dorn. of Jamestown; Arthur A. Johnston, of 
Buffalo and others. 


The Essex-Hudson Light and Heat Company, at Trenton, 
N. J. Capital stock, $2,000,000. Incorporators: George R. 
Gray, Trenton; Emerson McMillan, of Columbia, Ohio, and 
Henry B. Wilson, of New York. The object of the company 
is said to be the absorption of gas and electric plants. 


The Parkersburg Gas and Electric Company of Parkers- 
burg, W. Va. Capital stock, $28,850. Incorporators: J. V. 
Rathbone, C. H. Shattuck, C. H. Turner, C. 8. Despard 
and J. M. Jackson, Jr., all.of Parkersburg. 


The Delevan Electric Light Company, Delevan, N. Y. 
Capital stock, 88.000. Officers: President, W. F. Persons; 
secretary and treasurer, Manly E. King; superintendent 
of construction, James A. Morrison, of Philadelphia. 


The Jackson Light and Power Company, Jackson, Mich. 
Capital stock, $100,000. Incorporators: W.A. Foote, A. N. 
Foote, J. B. Foote, J. W. Foote and John W. Allen, of 
Adrain. 


The Coney Island and Gravesend Railroad Company. 
Capital stock, $800,000. President, 8. 8. Williamson; 
treasurer, John Curran; secretary, Fred E. Bader. The 
company expects to operate about thirty-five miles of sur- 
face railway in Gravesend and Coney Island, and will use 
electricity. 


The Buffalo and Niagara Falls Electric Rallway Com- 
pany. Capital stock, $1,000,000. Directors: W. Carlyle 
Ely, of Niagara Falls; Frederick Swift and Wendell Good- 
win, of New York City; Willard P. Whitlock. of Elizabeth, 
N. J.; George H. Wirth, James W. Norton and John 8. 
Sheppard, of Brooklyn, and Joseph A. Powers, of Lanring- 
burgh. The company will construct and operate an 
electric railway beginning at the easterly line ^f the City 
of Niagara and terminating at the point of intersection of 
Oliver street and the village line at Tonawanda. 


The Hamilton, Waterdown and Guelph Electric Railway 
has been incorporated in Canada, with a capital of $500,000. 
Among the promotors of this railway are Sir W. P. How- 
land and other Toronto capitalists. 


The Portable Electric Light and Power Company, Peoria, 
Iu. Capital stock, $250,000. Incorporators: Anson С. 
Trichenor, Isidor Mantz, Robert H. Walker and Frank R. 
Covey. The object of the company is the manufacture, 
sale and rental of electric machines in Peoria county, etc. 


A corporation to be known as the Electric Association, 
Incorporated, has been organized at Portland, Me., for the 
purpose of establishing and operating electric plants and 
to furnish illumination, with $500,000 capital stock. The 
officers are: President, Charles H. Newhall, of Lynn, 
Mass.; treasurer, John 8. Bartlett, of Lynn, Mass. 


The Colchester Electric Light and Power Company. ої 


Colchester, Ill., has filed articles increasing its capital 
stock from $6,000 to $12,000. 


The Gordon Railway Signal Company, Denver, Col. 
Capital stock, $250,000. Directors: AngusC. Gordon, John 
D. Master and Edward B. Fenner. 


The Pi eton Chemical Electric Company, Chicago. Capi- 
tal stock, $200,000. Incorporators: B. H. Ottinger, Harry 
W. Peck and Thomas J. Lesiour. 


The International Pulp Company has filed articles of 
incorporation with the Secretary of Stateat Albany, N. Y. 
The capital stock is $5,000,000, of which $2,000,000 is prefer- 
red. The purposes of the company are to mine and deal 
in talc stone and minerals and for supplying electricity for 
light and power purposes. The operations of the company 
wil be carried on ір the town of Edward, St. Lawrence 
County, &nd the principal office of the company will be in 
Gouverneur. The directors are: Chauncey M. Depew, 
Touro Robertson, H. Walter Webb, Lewis C. Fuller, Geo. 
H. Dantels, Alfred Rindskopf, Thomas L. James, Augustus 
G. Paine, Edgar Van Etten and Thomas W. Bayne, of New 
York City; William J. Arkell, of Canajoharie; John A. 
Manning, of Saratoga, and John W. Welch, of Hartford, 
Conn. 


The Queen Electric Company, Chicago. Capital stock, 
$15,000. Incorporators : David A. Bennett, John F. Schaef- 
fer and Henry G. Hinkle. 


The Committee on Incorporations of the Connecticut 
Senate have reported favorably on the resolution incorpor- 
ating the Mather Electric Company of Manchester. The 
Senate has passed the bill incorporating the West Haven 
Electric Power Company. 


The Cleveland Electric Railway Company, Cleveland, 
Ohio. Capital stock, $6,500,000. 


The Kings County Electric Railway Company, Brooklyn, 
N. Y., of which Patrick Н. Flynn із president, has filed a 
certificate with the Secretary of State at Albany, an- 
nouncing that its capital stock Is $500,000, and that $10.000 
of the capital stock for every mile of the road proposed to 
be built has been subscribed, and 10 per cert. of such sub- 
scription paid in cash. 
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The De Pere Electric Light and Power Company, De Pere, 
Wis. Capital stock, $20,000. Incorporators: John Dous- 
man, Wm. Armstrong, С. G. Wilcox and J. S. Chase. 


The Geneva and Waterloo Railway Company, Geneva, 
N. Y. Incorporators : 8. M. Hamill, Berry T. Miles and Jas. 
F. Hughes, all of Cleveland, Ohio: Robert W. Henson, 
Phillip Becker, L. G. Hoskins, F. A. Malette, C. E. Coon, T. 
E. Truesdale and W. Н. Boyer, of Geneva. The route de- 
fined 18 North Main street, Geneva, Main street, Waterloo, 
and the highway in the town of Waterloo which 18 а con- 
tinuation of and connects the said streets. 1 he motive 
power is not mentioned, but it is probably electric. 


ELECTRICAL PATENT RECORD. 


LETTRRS PATENT ISSUED MARCH 28, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


494,981. Electric-Car Fender. Edwin Rochester, Ottawa, 
Canada. Filed Oct. 18. 1899. 

494,944. Controlling Device for Electric Cara. James H. 
Neal, Boston, Mass Filed Dec. 30, 1891. 

494,477. Electric Hou: John C. Heury, New York, М. 
Y. Filed Aug. 19. 1890. 

494,478. Driving-Gear for Motors. John C. Henry, New 
York, N. Y. Filed Dec. 12, 1891. 

494,479. Electric-Car Truck. JohnC. Henry, New York, N. 
Y. Filed Jan. 2, 1893. 

494,505. Car Brake. Milton E. Campany, Hamilton, as- 
signor of one-half to Horace B. Peck, Kalamazoo, Mich. 
Filed April 5, 1893. 


ELECTRIC LIGHTS AND APPLIANCES. 


494,149. Process of Manufacturing Filaments for Incan- 
descent Lamps. Alexandre de Lodyguine, Paris, France, 
assignor, by mesne assignments, to the Westinghouse 
Electric and Manufacturing Company, Pitt»burg, Pa. 
Filed Sept. 14, 1888. 

494,150. Process of Manufacturing Filaments for Incandes- 
cent Lamps. Alexandre de Lodyguine, Paris, France, 
assignor, by mesne assignments. to the Westinghouse 
Electric and Manufacturing Company, Pittsburg, Pa. 
Filed Sept. 14, 1888. 

494,151. Filament for Incandescent Lam Alexandre de 
Lodyguine, Paris, Fra: ce, assignor, by mesne assigne 
ments, to the Westinghouse hlectric and Manufactur- 
ing Company, Pittsburg, Pa. Filed Sept. 14, 1588. 

494,348. Electric-Lam SU DPOre Charles E. Richardson, 
Springfleld, Vt. Filed Nov. 16, 1892. 

491,4 Globe-H:lderfor Electiic-Arc Lamps. William А. 
Turbayne, Detroit. Mich., assignor to the Liggett, 
Turbayne & Company, same place. Filed July 1, 1892. 

494,581. klectric-Lamp Vibrater- Regulator. Daniel M. 
Moore, New York, N. Y. Filed Nov. 28, 1892. 


BATTERIES. 


494,199. Pyroelectric Battery. Thurston G. Hall, Chicago, 
Ill., assignor to the Hal] Chemical and Gas Company, 
same place. Filed March 8, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


494,185. Printing-Telegranh. John E. Wright, New York, 
М. Y. Filed Nov. 16, 1899. 

494,885. Telephone and Signaling Circuit. Frank A. Pick- 
ernell, Newark. N. J., and Francis W. Dunbar, New 
York, N. Y., assignors to the American Telephone and 
Telegraph Company of New York. Filed Dec. 15, 1892. 


MISCELLANEOUS. 
494,146. M etic Lock. Alcuin E. Kinter, Painesville, 
Ohio. Filed April 4, 1892. 


494,186. Lightning-Ariester. Alexander Wurtz, Pittsburg, 
Pa., assign: г to the Westin house Electric and Manu- 
facturing Company. same place. Filed Jan. 14, 1*92. 

494,225. Electrical Meter. Gustaf Rennerfelt. Buffaio, N. 
Y. Filed April 1. 1892 

494,281. Treatment of Metal Plates Prior to Electrolysis. 
Charles B. Schoenmehl, Waterbury, Conn., as-ignor of 


одеа to Alden M. Young, same place. Filed April 
494,239. Apparatus for Electrolyzing Copper. Charles B. 


Schoenmehl, Waterbury, Conn., assignor of one-half to 
Alden M. Young, same place. Filed April 11, 1892. 

494,239. Electrical Excitation of Vacuum-Tubs. Harry 
T. Barnett, London, England. Filed Feb. 5, 1892. 

494,278. Electric Вей. Frederick W. Manger and Otto Н. 
Huebel. Brooklyn, N. Y. Filed June 8, 1892. 

494,279. Circuit of Electric signaling. Morris Martin, Mal- 
den. Mass., assignor. by direct and mesne assignments, 
to the United stares Electric Fire Signal Company of 
Maine. Filed July 14, 1890. 


494,296. Induction System of Electrical Heating. Samuel 
B. Jenkins, Boston, Mass., as -ignor to the Butterfield- 
Mitchell Electric Heating Company, same place. Filed 
May 28, 1892. 

494,801. Electrically-Heated Radiator. Willis Mitchell, 
Malden, assignor to the Butter fleld-Mitchell Electric 
Heating Company, Boston, Mass. Filed June 8. 1892. 

494,837. Electric Anuunciating Push-Button. John King, 
Chicago, Ill. Filed June 24, 1892. 

494.845. Electric Signalling Apparatus. Frederick Perce, 
New York, N. Y. Filed Nov. 2, 1892. 

494,859. Electric Brush. Robert E. Williams, Hot Sprin 
Ark., assignor of one-half to Charles W. Israel, P 
ПІ. Filed Nov. 29, 1892. 

494,451. Electrical Switch-Lock. Frederic C. Weir and 
Edward W. Harden, Cincinnati, Ohio; said Harden 
assignor to said Weir. Filed Dec. 20, 1892. 

494,499. Месігіс signal. Switch Moving and Jnter-Locking 
Mechanism. Joseph Ramsey, Jr., and Edward W. Har- 
den, Cincinnati. Ohio, assiy nors to Frederic C. Weir. 
same place. Filed Aug. 18, 1892. 

494,495. lectric Bolt-Operatirg Mechanism for Safes. 
Emory Stockwell and Herbert C. Stockwell, Stamford, 
Conn., assignors to The Yale Towne Manufacturing 
Company, same place. Filed July 11, 1892. 

494,520. Electrical Instrument for MedicalPu Ben- 

"m nn ро, ШЫ гаа Filed Dec. 15. 1892. 

,518. ernati! g-Current Meter. William Stanley, Jr. 
Pittsfield. Mass. Filed Aug 11, 1892. un 

494,525. Block-Signal Sysiem í r Railways. Eugene Fon 
taire, Detroit. Mich.. assignor to the Fontaine Safety 
Signal Company, same place. Filed July 11, 1899. 
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Electric Lighting. 


The Alternating Current Plant at Clermont- 
Ferrand. 


Clermont-Ferrand, which is distinguished aa. 


the first city in France to adopt the use of elec- 
tricity for street-railway propulsion, also possesses 
an alternating current lighting plant which was 
put in operation in July, 1892, and has run with- 
outinterruption since that time, furnishing the 
current tbroughout the city fromthe station over 
а distance of more than three miles. 

This station is run in connection with the gas 


ELECTRICITY. 


sideration for gas companies, and it is probable 
that the utilization of the wasted heat from the 
gas furnaces in the cuse of many gas works, 
especially those operating a number of furnaces, 
would provide without extra expense almost 
three-quarters of the steam necessary to operate 
an electric light station of considerable size. It 
must be remembered that in a battery of several 
furnaces the temperature reaches almost 1,500 
degrees and over 600 degrees of heat is available 
for this work which is otherwise wasted. These 
considerations are of special interest for the gas 
companies, which аге in many cases obliged to 
protect themselves by furnishing electric lights. 
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company. and is situated at the latter's works, in 
the outskirts of the city. This location has 
enabled the company to utilize the water from 
gasometers for condensing purposes, and this 
effects considerable economy of operation. 


The building is described by L'Industrie 


Électrique as a brick structure with an iron 
frame having self-supporting arches, with a divid- 
ing wall which separates the machinery from the 
boiler rooms and which is provided with several 
open panels for doorways. The boiler room floor 
is on the ground level, and that of the dynamo 
and engine room is about three feet higher. 

The stack is situated outside of the building 
opposite the main entrance. 

The station is composed of three units of 50,- 
000 watts, each comprising a boiler, steam engine 
and dynamo. The plan, Fig. 1, shows the 
general arrangement of the machinery. The 
setting of the boilers is placed so as to allow for 
the addition of two more in the same room if 
necessary. The engines are placed perpendicu- 
larly to the dividing wall, in the same manner as 
the boilers, in order to separate the dynamos as 
far as possible from the latter and allow the belts 
to interfere as little as possible with ready 
access to the dynamos. The switchboard is also 
placed conveniently near the dynamos. 


The boilers are of the cylindrical fire tube type 
with interior grates, each having 100 square 
meters of heating surface, and can furnish 
enough steam for two engines on & forced run. 
They are furnished with two injectors and two 
feed pumps. The latter receive water under 
pressure from a feed water heater situated near 
the gas furnace. This water is raised to a tem- 
perature of about 80 degs. C., and conduces 
largely to the economy of operation of the 
station. 

The heater is necessarily shut down alarge part 
of the time to avoid the too rapid heating of the 
water and an overproduction of steam. 

This certainly constitutes an important con- 


DradRAM OF Station. (FIG. 1.) 
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In any case these works would find it of consid- 
erable advantage to utilize some of this wasted 
energy, if not for electric lighting at least for 
electric power transmission. Each boiler is сор. 
nected to its corresponding engine by an inde- 
pendent system of pipes arranged so that any 
engine can be run from either of the boilers. 


On account of the surplus capacity of the 
boilers they require only & minimum amount of 
attention, and moreover the facility with which 
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DIAGRAM OF SWITCHBOARD. 


steam may be produced insures against the pos- 
sibility of trouble in case of an unexpected load 
on the station. 

The engines are of the horizontal Corliss type 
with steam-jacketed cylinders. The dynamos are 
belted directly to the fly-wheels of the engines. 
Each machine is provided with a condenser 
placed behind itscylinder and is operated directly 
by the piston rod. The valves of the Corliss 
system are entirely metallic. The steam comes 
from the boilers into the cylinder jackets where 
the water of entrainment is automatically sepa- 


Vol. iv., No. 13 


rated, and in case of accident to the outlet from 
the condensers there are valves provided which 
permit the water to escape into the air. 

The alternating current dynamos, of the Ziper- 
nowski, Deri and Blathy systems, which are 
driven from the engines, drive in turn the con- 
tinuous current exciters which are placed near 
the engines. | 

The speed of the dynamos is 500 revolutions, 
and that of the exciters 900 revolutions per 
minute. The nominal power of each of the 
principal dynamos is 50 kilowatts, but they can 
easily be worked 20 per cent. higher if necessary. 
The primary distribution is at 2,000 volts press- 
ure. 

The exciters can furnish 80 amperes each at 110 
volts, and one of them is sufficient to magnetize 
iwo of the main generators. All the dynamos 
are mounted on slides to permit tightening the 
belts, and these slides are bolted to wooden frames 
set in the foundations. 

The Zipernowski, Deri and Blathy machines 
have the property of being able to run in parallel, 
which isan important advantage. 

The separate circuits from each machine aré 
brought to the switchboard, where all the work 
is regulated. The switchboard, which was com- 
structed by Messrs. Lombard-Gerin & Com- 
pany, of Lyons, is shownin Fig. 8. It is dividéd 
into several parts, the panel at the left hand side 
containing the apparatus relating to the cón- 
tinuous current exciters. 

Each alternator has two main switches, one for 
the line and the other for the rheostat. There 
are also shown two lightning arresters and a main 
ampere meter which registers the total load and 
checks the indications of those on each machine. 
On the right the charging rheostats are shown, 
also an apparatus for indicating the phases. A 
pressure equalizer is used whenever the loss in 
voltage on the line exceeds two per cent. 

The installation has been ап entire success 
from the start, and it is of special interest on ac- 
count of the gain in economy of ite operation by 
the use of а source of power hitherto wasted in 
the gas works. 


Electrolysis. 
An ingenious application of electrolysis has 
recently been made in the purification of lead 


ALTERNATEURS 


(Кто. 2.) 
and the recovery of silver from argentiferous 
lead, which results in the production of chlorine 
—a gas which can be most advantageously em- 
ployed in chemical manufactures. The chlorides 
of calcium and magnesium are decomposed with 
lead nitrate, and the lead chloride so formed is 
utilized for the electrolytic production of chlo- 
rine, whilst the nitrates of calcium and magne- 
sium, which are also the results of the decompo- 
sition, are heated for the recovery of nitric acid, 
which is used for dissolving fresh quantities of 
crude oxidized lead to form lead nitrate. Silver 
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апа other metals may be precipiteted from this 
solution by the addition of spongy lead. Asan 
alternative way of working, hydrochloric acid is 
used instead of the chlorides for decomposing 
lead nitrate (or acetate), the products being lead 
chloride and free nitric acid, which may be used, 
as before, for dissolving fresh quantities of pre- 
viously oxidized lead. The fused chloride is, 
according to the process, which has now been 
made practical by F. M.and C. H. Lyte, electro- 
lyzed in a glazed earthenware or enamelled iron 
vessel kept at a suitable teroperature. The cell 
is closed on the top, and is provided with a feed 
pipe for the lead chloride, a chlorine outlet pipe, 
and asyphon for drawing off the purified molten 
lead. The carbon electrodes—alternately anodes 
and cathodes—are securely fastened to the lid. 
In another arrangement the carbon plates are all 
anodes, the molten lead forming the cathode. 


GENERAL VIEW or SWITCHBOARD. 


The conductivity of the carbon electrodes may 
be improved by making them with a core of iron 
or other metal in the form of a plain, corru- 
gated or perforated plate.— Electrical Review 
(London). 


Large quantities of woollen and other goods 
are dyed in copper pans, and it is wel] known 
that in many cases the metal has a more or less 
deleterious effect upon the brightness of the 
shades. By coating the interior of the pans 
with tin this disadvantage may be prevented; 
but this device is costly, and when the tin is worn 
off it is often very inconvenient to have the 
vessels re-lined. The difficulty has now been 
successfully overcome, in a most inexpensive 
manner, by an application of an electrical prin- 
ciple. The remedy simply consists in bringing 
in contact with the copper à number of strips of 
sheet zinc, of such dimensions that about one- 
fifth of the surface of the copper is in contact 
with the zinc. These two metals form an elec- 
trical couple which absolutely prevents any 
copper from getting into solution and injuring 


the dye. As the zinc strips wear out they are 
replaced by new ones, an operation which can 
always be performed within a minute or so, thus 
involving no serious inconvenience to the conti- 
nuity of the dyeing operation.— Electrical Re- 
view (London). 

It is estimated that the total amount of light 
given by the electrical plant which will be used 
to illuminate the World's Fair grounds wil] be 
equal to that given by 12,500,000 standard candles. 


ELECTRICITY. 


A New Electric Tool. 

The use of electricity for transmitting power 
has been steadily increasing during the last few 
years. Not only is it often found better than 
mechanical transmission, but in many cases it 
enables mechanical power to be applied to work 
where, without electricity, it would be quite im- 
practicable to use anything but hand power. One 
of the latest machinesof the latter kind, described 
in the Electrical Engineer (London), is an elec- 
tric deck-planer, invented and patented by Mr. 
Maleolm Sutherland, electrical engineer to 
Messrs. Wm. Denny & Bros., of Dumbarton. 

Our illustration shows one made by that firm, 
and used by them for planing the decks of the 
ships they build. It ів so simple in construction 
that very little explanation is necessary. It 
resembles a lawn-mower in form, and is handled 
in the same way and with as much ease. А steel 
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(Fro. 3.) 

base-plate is mounted on rollers, and on the un- 
derside of this the revolving cutter is fixed. The 
electric motor is placed on top, and is geared to 
the cutter by means of toothed wheels. The 
latter is one of Rawlin's spiral cutters, and re- 
volves at a speed of 3,000 revolutions per minute, 
the motor having а speed of 2,000 per minute. 
The hind rollers which follow in the cut are 
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fitted with eccentric journals, so that, by moving 


a lever, they can be raised or lowered and the 
depth of cut nicely adjusted. It does very good 
work, is faster than hand planing, and relieves 
the men of a very disagreeable job, as the plan- 
ing of decks by hand involves kneeling or sitting 
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іп а yery uncomfortable position. Ourrent is 
supplied to the motor by means of a twin flexible 
lead, and the whole machine is of а very com- 
pact and portable nature. 


A Hard Made Electro-Mot or. 


BY В. RADDATZ, 


An electro-motor, as usually constructed, re- 
quires considerable lathe and planer work, and it 
is this that keeps many from building small mo- 
tors for themselves; for this reason we present 
herewith the description of а small battery mo- 
tor capable of giving from one-sixth to one-fifth 
horse power, and to be worked by a battery of 
ten bichromate cells—and which ean be built 
without either lathe or planer work, requiring 
only such work as can be done at home, or aa will 
be done at any blacksmith.or machine shop for а 
few cents. 

In several places those of our readers who have 
в lathe could proceed to advantage in asomewhat 
different manner from that described, as they 
will readily see and proceed accordingly. 

The working drawings herewith are either } or 
{ size, linear measurement, and the dimensions 
ofall parts not given in the text can be obtained 
therefrom. 

The armature is a Pacinottiring, the core of 
which is built up of a number of laminations, one 
of which is shown in Fig. 3. These laminations 
can be cut out of Russian or aify other soft sheet 
iron and shaped by means of a tinner’s shears and 
chisel апа file. 

A sufficient number must be obtained to make 
a core three inches in depth. Through each lami- 
nation four quarter-inch holes must be afterward 
drilled, ав shown in the figure. 

Two spiders, of brassor gun-metal, and shown 
in Fig. 8, must now be obtained. A wooden pat- 
tern of these can be made а trifle larger than 
shown in the figure and one-quarter inch thick, 
except at the hub where it is about an inch thick, 
and sent to the brass foundry, where two castings 
are to be madefrom it. These castings are after- 
ward finished up with a file, and an exactly cen- 
tral hole drilled to take a three-quarter inch shaft 
as shown. Then one-eighth inch holes are drilled 
near the extremities of the arms and correspond- 
ing quarter-inch holes drilled in the armature 
laminations, as already referred to. 

Great care must be taken in doing this that the 
core, after mounting on the shaft by means of 
the spiders, may run exactly true. 

If the first mounting should prove unsuccess- 
ful. four other holes can be drilled between those 
already in the core, with perhaps better success 
if done with more care. Into the holes drilled 
are now fitted four one-eighth inch bolts and 
completely insulated from the laminations by 
means of a paper tube slipped over each bolt. 

The paper tubes may be made of brown wrap- 
ping paper wound around the rods and var- 
nished with shellac varnish, and then baked 
in an oven until thoroughly dry. The lami- 
nations, with & spider at each end, are now 
strung on these insulated bolts, and washers 
of tissue paper placed between each lamination 
as well as between the spider and the core. A 
couple of extra holes must now be drilled through 
the laminations and fitted with insulated bolts 
to hold this core together when the spiders and 
their bolts are removed, as described further on. 

A little time is now spent with a file in remov- 
ing any unevenness in the laminations and in 
rounding the edges and corners of the spider arme 
where the wire is to be wound. In this way the 
core will soon resemble a smooth solid mass. 

Care should be taken to see that during the 
filing and other working upon the core no metal- 
lic contactis established between the laminations 
by means of filings, and that there is no bending 
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of two adjacent laminations nor tearing of the 
tissue paper, as upon the complete insulation of 
the laminations from one another and the spi- 
ders depends the prevention of eddy currents, 
which, among other things, produce a great deal 
of heat in the armature, often burning out the 
insulation of the wires. The armature here de- 
scribed, if built as directed, is entirely free from 
this danger, as it will not heat even when the mo- 
tor is heavily overloaded. 

A piece of three-quarter inch shafting is now 
procured, being twelve inches long as shown, 
but if space is of some consideration it could be 
made one and one-half inches shorter. To this 
shaft are now secured these spiders holding the 
armature in one of two ways. Keyways being 
filed in the three-quarter inch central holes of 


the spiders and two corresponding flat spots be- 
ing filed on the shaft, the spiders are secured by 
means of a key driven home—or, what we con- 
sider preferable, a 8-16 inch hole is drilled 
through the spider hub, and the shaft and the 
spiders secured by means of a pin or plug driven 
into these holes. 


The armature core must now be removed from 
the spiders for winding. Where the arms of the 
spiders are bolted tothe laminations, short pieces 
of wood of the same size and shape are to be 
substituted and bolted down, to prevent these 
spots being covered with wire. Every part of 
the iron core that is to be touched by the wire 
which is to be wound in the grooves or channels 
between the cogs must next be covered with silk 
applied with shellac varnish and allowed to dry. 

The winding can now be proceeded with, using 
No. 18 cotton-covered magnet wire, filling each 
channel quite full—not so full however as to 
come above the top of the cogs and endanger 
the insulation on the wire, which would be rub- 
bed off against the field magnet. 


The beginning and ending of each coil should 
be on that side of the armature on which the 
commutator is to be, andthe amount of wire and 
the number of layers, as well as the number of 
turns in each layer, should correspond in each 
coil. 

Some four layers, with eight turns in each 
layer, will be about the amount puton. 


The beginning of each coil should be marked 
or bentin such a way as to distinguish it from 
the ending of the coil. 

The writer advises bending the beginning 
wire into a small loop or eye, and leaving the 
ending wire straight. 

About 28 or 24 feet of wire will be required for 
each coil, which should be wound on а separate 
spindle or shuttle one and three-quarters inches 
wide, whittled out of a piece of cigar box, that 
can be easily passed through the central hole of 
the core. 

About the method of winding nothing need 
be said as it is so simple as to defy mistakes. 

A layer of wire is put on and may be to advan- 
tage covered with a coat of varnish before wind- 
ing on another layer, which would bring us back 
to the starting point, and so on until four layers 
are on, which would leave us at the starting point 
with the ending wire, which may now be twisted 
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lightly with the starting wire to prevent the coil 
from unwinding. 

Some electricians prefer to wind these coils 
with an odd number of layers, thus leaving the 
ending wire on the opposite side of the channel 
to the beginning ready for direct connection to 
the bezinning wire of the next coil, but this is 
not advisable in the present case, as the channels 
are hardly deep enough to hold another layer. 

After all the coils are wound they should be 
covered with several coats of shellac varnish, 
with the threefold purpose of keeping the coils 
from unwinding, increasing insulation and keep- 
ing moisture, etc., out of the coils. 

If the wire is in any way damp, or even if it is 
not thought to be, the wound armature can to 
advantage be placed in an oven and baked, which 
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will expel all moisture as well as more firmly 
cement the layers of wire together. 

The spiders can now be permanently bolted to 
the armature, and the nuts may be prevented 
from working loose by burring the ends of the 
bolts or by solder, or both, although there is 
probably little danger of the nuts working loose 
even if not guarded in any particular manner. 
Two thin nuts could be used to advantage here. 

The spiders may now be mounted on the shaft 
and the pins driven home and burred and we 
are ready for the commutator, C, Fig. 4, which 
has 16 segments or bars, as the armature has 16 
coils. 

An ebonite or boxwood core is mounted on the 
shaft, as shown, being secured by means of a pin 
of hickory, or some other tough wood, which is 
driven tightly into &1 inch hole through shaft 
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and core. Upon the latter a piece of thick brass 
tubing is slipped tightly and spaced off by means 
of a pair of dividers into 16 equal parts, to form 
the segments or bars. Into each end of each seg- 
ment & hole must be drilled—the holes at the 
end away from the armature being countersunk, 
to take flat-headed brass screws, $ inch long, the 


holes at the other end taking round-headed brass 
screws, 4 inch long. Then the segments are 
divided or separated from each other by a fine 
hack-saw cut. 


V ol. iv., No. 13 


If this cut is extended -% inch into the core the 
segments can be more effectively separated by 
means of strips of mica, though this is not neces- 
вагу. 

The wires of the armature may next be fast- 
ened to the bars of the commutator as follows: 
The beginning wire of one coil is twisted to- 
gether with the ending wire of the next coil and 
soldered, and one of these ends is looped under 
8 brass headed screw on the segment nearest at 
hand and the screw tightened up, all superfluous 
wire being cutaway. The beginning wire of the 
next coil and the ending wire of the coil further 
on are also twisted, soldered and connected with 
the commutator under a round-headed brass 
screw and the useless wire cut away. 

In this manner all the coils are treated, the be- 


ginning of one being connected to the end of the 
other and then one of the ends carried under a 
screw, while all useless wire is removed. The in- 
sulation must of course be cut away where the 
joint is made and the end that is screwed to the 
commutator should be scraped bright and clean. 

We can now turn our attention to the field 
magnet, an end view of which is given in F, F, 
Fig. 4. It is also built up of laminations of 
Russian or some other sheet iron, as was the ar- 
mature. One of these laminations is shown in 
Fig. 8. This can be cut out entirely by means of 
8 pair of tinner’s shears or snips and a cold chisel 
and hammer. Holes can be drilled at a, a, as 
shown, and had better not be drilled at b, b, b, b, 
through which bolts are afterwards passed to hold 
the bearings against the field magnet, as well as 
to hold the laminations together. Through the 
holes a, a, stove rivets can be passed and the lam- 
inations permanently riveted together, or bolts 
and nuts can be used. 

The bearings B, B. Figs. 1 and 4, must now be 
cast in brass, from wooden patterns as before. 
They are to be finished smooth with a file and a 
smooth #-inch central hole drilled through the 
hub to take the shaft. The four holes b, b, b, b, 
Fig. 1, must now also be drilled in each bearing, 
to receive the bolts d, d, d, d, Fig. 1, and must 
of course coincide: 

The armature is now wound with several layers 
of paper and wedged into its space between the 
poles of the field magnet, in the position it is to 
occupy when running,and the bearings are slipped 
on the shaft, up against the field magnet and the 
holes b, b, b, b, Fig. 1, marked and drilled. 

If the bearings do not fit snugly against the 
field magnet, a little filing and scraping will soon 
remedy this defect. The paper wrapping may 
now be removed from the armature and thelatter 
mounted, by means of the shaft, in the standards 
and tried for freedom of revolution. 

Supposing that everything works freely, the ar- 
mature and bearings are removed and the bolts 
replaced in the holes in the field magnet and 
screwed up tight. 

The field magnet core, where it is to be touched 
by the wire, is now covered with silk and wound 
with twelve layers No. 16 single cotton-covered 
magnet wire, as shown by the dotted lines in Fig. 
3, and varnished and the armature replaced. 


А solid pulley is now bought апа fastened on 
the shaft by means of & set screw exactly where 
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shown in Fig. 4. It is necessary to have this 
pulley solid, i. e., not recessed or webbed, as it is 
to form a bearing against the hub D to prevent 
the commutator rubbing or knocking against the 
standard near it. 

Tbe whole machine, as far as done now, is 
next mounted on а base board 10 x 12 inches, 
and. вау, J inch thick. The adjustable brush 
rocker, shown in Fig. 2, is next made, with 
& central hole to slip over the hub E, Fig. 4, 
upon which it may be fastened at any angle by 
means of the set screw ав shown. It is made en- 
tirely of brass except the handle which is of 
hard wood or rubber. 

The pins G, G (Fig. 2) are brass rods, threaded 
at опе end to receive two nuts, and insulated 
where they pass through the rocker by means of 
ebonite or rubber washers, e, e, e, e (Fig. 2. 

They are also sawn ав shown, to receive the 
brushes in the saw cut, the part sawn out being 
screwed down upon the brushes by means of 
small brass machine screws, o, o, 0. o, the 
brushes being made of thin sheet copper. three 
or four strips one inch wide being taken for 
each brush. Two binding poste are now fixed, 
i. e., screwed to the baseboard. on the side of the 
motor that the commutator is on,and between 
the latter and the field maguet. One of the ends 
of the field magnet wires is carried under the 
baseboard, in a groove cut for it. to each one of 
the binding posts and fastened, and each binding 
post is connected to one of the brushes by carry- 
ing a wire in a groove under the baseboard 
until directly under the brush pin, where itis 
carried through a hole. and after coiling around 
a round piece of wood to form a helio, is fas- 
tened under the nut i, i, Fig. 2, care being 
taken that а good connection is made. 

If айп cell battery is now connected to the 
binding posts, the motor will run at about 1,800 
revolutions, and by means of а 14 inch flat 
leather belt other machinery can be run, such as 
lathes, pumps, emory wheels, eto. 

There is shown an easily made and efficient 
gubstitute for G, Gin Fig. 2. Ifthis form is pre- 
ferred, а round-headed brass wachine screw 
should be used, with a copper washer or two be- 
tween the head and the insulating washer, e, e, 
Fig. 2. 

In mounting the commutator core two pins 
of hard wood could be used instead of one. 

These motors are self-starting and quite effi- 
cient, and anyone will be amply repaid by their 
performance for the little time and money spent 
in making them. 

Legal Notes. 

The Buffalo, Bellevue and Lancaster Railway 

Company, whose line is to be operated by elec- 


tricity, has been empowered by a court order 
to lay its tracks across those of the Union Road 
of Cheekowaga, and those of the New York, 
Lake Erie and Western, and Buffalo, New York 
and Erie Railroads. 


A bill has been introduced in the Tennessee 
Legislature authorizing all persons or companies 


using dynamos to furnish light and power to 
outside customers. It has already passed the 
lower House, having been recommended for pas- 
sage by the House Committee on Corporations, 
The only objections which have been urged 
against the measure come from the managers of 
several electric light stations, whose reasons for 
opposing it are obvious. 


The San Francisco and San Mateo electric 
road is in the hands of the sheriff on a writ of 


replevin secured by the Thomson- Houston Com- 
pany for $100,000 of apparatus sold and delivered 
some months ago. This road is the owner ofa 
right of way which is almost priceless, as it 
affords an entrance to the city for both passenger 
and freight business, entirely independent of the 
Southern Pacific Railroad, which has for years 
abused its absolute monopoly. 
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The Electrical 
. La Touraine. 


La Touraine, which is the finest of the French 
ocean liners, is equipped with the most modern 
electrical plant of any of the company's vessels. 
The lighting on board steamers is divided into 
three distinct divisions, comprising, 1st, the per- 
manentlights which are provided for places to 
which daylight does not penetrate, such as the 
machinery, boiler sections, holds, inside cabins, 
etc.; 2d, the indispensable lighting for evening 
and night in the salons, smoking rooms, corri- 
dors and cabins, and 3d, supplementary lighting 
for the evening upto 12 o'clock for the extra 
illumination of the salons, eto., when desired. 

These three services are supplied by fifteen 
circuits, as equally divided as possible, each of 
which can supply an average current of thirty 
amperes. When the full number of lamps is in 
service the total lighting requires an output of 
424 amperes, which is furnished by two dynamos 
each of a capacity of 220 amperes. A third ma- 
chine of the same size is installed as & reserve in 
case of accident, and these three machines are 
driven by direct coupled engines, and are placed 
near the roof of the bridge promenade, upon the 
skylight grating of the boiler rooms. The dyna- 
mos are compound wound and vary about two 
volts above or below the normal according to the 
load. They are six-pole Dessozier machines, 
with the armature sections in series, using but 
one pair of brushes. The engines are of the 
compound type, running at 850 revolutions per 
minute, and the operation of the plant is almost 
noiseless. 

The electric lighting is used in addition to the 
places mentioned for the mast-head lights and 
side lamps as well as the merchandise holds. 


The Physics of Thought-Reading, 

An occasional contributor, says the Electri- 
cian, has sent us more than one communication 
on the Physics of Thought-Reading, and claims 
that such inquiries should not be shirked. Не 
suggests, as Prof. Houston has done, that ether 
vibrations may explain thought-transference. 
As soon as this or any other class of phenomena 
really comes within the domain of physical 
science we will try to find space for its discussion. 
One criterion of its inclusion should be a capa- 
bility of measurement. Hertz’s researches were 
nothing if not quantitative. When the wave-length 
of thought-transference can be even guessed at 
by the observation of stationary thought-nodes, 
or if, like gravitation, the action is found to be a 
definite function of the distance, the subject 
shall claim our attention. If thought bea form 
of radiant energy, it should obey the laws of 
optics. Reflection of thought is to be found in 
the phenomena of plagiarism, but how are we to 
measure the angles of incidence? Interference 
phenomena are abundant in the House of Com- 
mons, and if distortion or perversion of thought 
be a form of refraction, accompanied sometimes 
by chromatic effects, it is indeed too prevalent, 
though the refractive index, or, as it has been 
called, the coefficient of mendacity may be difficult 
to determine. An elegant form of such refraction 
is known as hyperbole, but what is the focal 
length of a gross exaggeration, or the negative 
focus of a disparaging remark ? Thougbt-read- 
ing may have its scientific aspects, but it does 
notat present come within those branches of phys- 
ical science which are discussed in our columns. 


Personal. 


Mr. С. MoL. Paine, who was formerly the busi- 
ness manager of ELECTRICITY, has accepted a 
similar position with the Architects’ Electrical 
Bulletin, published by the Interior Conduit and 
Insulation Company. Mr. Paine is well and fav- 
orably known in the trade, and we congratulate 
our contemporary on his acquisition. 


Plant on the Steamship 
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The Edison Feeder Patent. 
To the Editor of ELECTRICITY. 

Dear SIR: I have noticed in the daily press the 
announcement of what 1s claimed to be an im- 
portant Edison victory in New Jersey in the es- 
tablishment of the so called Feeder and Main 
Patent. I have no particulars of the decision, 
but cannot understand how any Judge should 
decide that such a patent covered anything 
worthy of the name of invention, proviaed the 
system of multiple distribution is considered a 
previous state of the art. 

To illustrate more clearly, I have shown in 
Fig. 1, herewith, the simplest form of multiple 
distribution from dynamo, in Fig. 2 a single 
branch line, which, as I understand it, Mr. Edi- 
son claims i: covered by his Feeder and Main 
Patent. The difference between Fig. 1 and Fig. 
2, it seems to me, cannot amount to invention. 
It is the simplest possible modification of Fig. 1 
which would suggest itself to any one wishing to 
extend that system. It is aa natural as for the 
second leaf to grow ona tree after the first has 
got a start. 

Furthermore. I-have shown in Fig. 8 a system 
of distribution which seems to me quite analogous 
to that shown in Fig. 2. This is the ordinary ar- 
rangement for electro-plating in large works, and 
is in every respect similar to that shown in Ap- 
pleton's Encyclopedia of Mechanics, published in 


Figs 


1878, under the article ‘‘ Electro Metallurgy.” A 
cut is given showing a plating room with vats ar- 
ranged substantially as shown in Fig. 8. 

In this cut the copper bars or mains” to 
which the tanks are directly connected are shown 
much larger than the wires or ‘* feeders” con- 
necting these bars or mains to the dynamo. 

Mr. Edison must have been familiar with this 
system of connection, and the application of it to 
lamps cannot be considered an invention. 

I predict that if carried to the Supreme Court, 
or to the new Court of Appeals recently estab- 
lished, this patent would be held invalid for want 
of invention therein. Yours very truly, 

Moraan Вкоокв. 

St. Paul, Minn., April 4, 1898. 


To the Editor of ELECTRICITY. 

. Dear SIR: I notice your opinion in the last 
issue of your paper in regard to Edison's *‘ feeder 
system " patent. Whatever the decision may be, 
I think that the importance you have given to 
this decision will depend entirely on the descrip- 
tion of or definition of the feeder system"; 
secondly, on the claims. 

It would, so it seems to me, affect contin- 
uous ав well as alternating current distribution, 
but I аш of the opinion that there will be but 
little difficulty to get round this patent, by simply 
overcoming or keeping outside of the definition 
given to the ‘‘ feeder system." Before, however, 
we are able to express any extended views or 
opinions, we ought to know the patent, its scope 
and claims. Having this information it may be 
easy to suggest through the technical papers 
how to evade this patent should it be a master 
patent. Very truly yours, 

LupwiGc GUTMANN. 

Cleveland, O., April 6, 1893. 
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ELECTRICITY. 
The For several weeks past the 
West End Boston press has devoted а 
Road. good deal of space to rumored 


changes in the management of the West End 
Road in that city. The assumption has been that 
the road was a financial prize for which many 
syndicates and able financiers were struggling. 
Such is not the case. 

When Mr. H. M. Whitney began the electrical 
equipment of the system, he was an enthusiast 
He believed that he 
was layiug the foundation for a reputation which 


over the new motive power. 


would long survive him asa useful man in the 
community, & publie benefactor. Those who 
know Mr. Whitney best have never doubted his 
sincerity or honesty of purpose. He believed, 
further, that the system would be a good finan- 
cial investment, paying & fair rate of interest on 
the large capital necessary. 

Mr. Whitney's ambition has not been gratified; 
his ardor has been more thau dampened—it has 
been drowned; and his faith is an unpleusant 
memory. 

In the first place, Mr. Whitney's standing in 
the community has not been bettered. He has 
received all the blame for the radical faults of the 
system, which ought not to have been laid at his 
door, and no credit whatever for his praiseworthy 
intentions. The daily press bave jumped on him, 
visiting Thespians have guyed him, and the gen- 
eral public has been taught to curse him. 


The company has been the constant victim of 
well-planned strikes from the Common Courcil, 
which have been expensive. It has had to meet a 
continued succession of attacks from the fire de- 
partment and insurance people. 

It has been put to ап expense, moreover, to 
maintain its equipment in anything like working 
order which would have driven а weaker concern 
into bankruptcy. Frogs and track crossings 
have been renewed again and again, and as many 
as eighty armature winders have been employed 
Electrical men 
Leakages of 


current have been and are almost appalling. 


at one time in the repair shops. 
can easily see what this means. 


In addition to this large outlay for repairs and 
maintenance, the road has been used for all 
sorts of experiments by the Thomson- Houston 
Company, and always at the expense of the road. 
Hundreds of thousands of dollars have been 
wasted by the West End Company in this way, 
and the Thomson-Houston people have been the 
only gainers. 

Financially, the road has been anything but a 
success. 

The difficulties in the way seem almost insur- 
mountable, and: some of the best engineering 
talent employed by Mr. Whitney, with practi- 
cally unlimited means at their disposal, have 
given up the job, and handed in their resigna- 
tions. 

Mr. Whitney became absolutely discouraged, 
It is 
good opinion that to-day lie holds only one share 


and got rid of his holdings some time ago. 


of stock. 

For reasons which are well known to insiders, 
the Thomson-Houston Company was compelled 
to shoulder this load, at least temporarily and 
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until Mr. Whitney was relieved. Mr. Coffin was 
too shrewd a man to saddle the financial responsi- 
bility, which included the possible wiping out of 
the entire equipment, upon the General Electric 
Company, and he has been casting about for a way 
to let the public in. The way has not yet revealed 
itself. Meantime, Mr. Whitney is pushing re- 
lentlessly, and with a diminishing patience which 
is entirely justifiable to those who know the facte; 
and Mr. Coffin is squirming in dread of the medi- 
cine which he must take if the public cannot be 
worked. It is understood that Mr. Whitney de- 
clines to be a party to any scheme whereby the 
stock is to be unloaded on small investors. He 
nevertheless insistson getting out, und Mr. Coffin 
is pretty sure to be his successur, willy nilly. 

The weak spots of this system are radical and 
fundamental, and the situation is a serious one, 
not only for Buston, but for the entire electric 
railway industry of the world. A detailed state- 
ment of the facts in the case isin the possession 
of Evecrricity, and will be published later if it 
is deemed advisable for the best interests of the 
trade. 


- ж ж 
Тһе The Htectrical Engineer last 
Conflict. week gave up ite entire edito- 


rial page to the subject of the present conflict 
between the Electric Trust and the independent 
concerns. The subject was handled in the wab- 
bling style which the public has become accus- 
tomed to through the painful efforts of our con- 
temporary to be on both sides of the fence at 
once. But while the editor has, as usual, 
drawn out ''the thread of his verbosity finer 
than the staple of his argument,” he has (un- 
wittingly, no doubt,) performed а real service 
tothe publie. He has enunciated the platform 
on which he stands. He is “аріп” the General 
Electric Company—if they can be beaten with- 
out his aid. He is with them body, soul and 
breeches if they can win. He sees no silly ques- 
tions of right or wrong involved in the present 
problem. If large numbers of his constituency 
are driven into bankruptcy by the ‘‘astute and 
skillful” Trust, he may regret the stupidity of 
the constituency, but cannot censure the Trust. 

After straining the dishwater, we have left the 
following, which may fairly be coneidered as the 
actual opinion of the Electrical Engineer on the 
one subject of vital importance to the electrical 
trade of, America to-day : 

„The General Electric Company will doubtless 
try to avail itself of every legal right it possesses, 
through the protection of the Edison patent or 
otherwise, to make the largest possible return 
upon its investment ; should it not do so it would 
be false to the law of its being. Nor can 
its intentions in this regard properly be called 
nefarious, 

** The contest is simply between the * ins? and 
the ‘outs ? at present. 

“Tf the ‘ins’ have the advantage just now, it 
is under the rules of the game—the patent law, 
and other laws of the country." 


The appearance of such statements asto the 
American situation ina journal in Singapore or 
Shanghai would not have been surprising; that 
they should appear iu a well-informed American 
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journal is almost beyond belief. ‘There are, 
however, two possible explanations, and only 
two, to account for these remarkable statements. 

One is that the Electrical Engineer has de- 
cided that it could not survive the loss of the 
Trust's advertising patronage, and that it must 
keep it at whatever sacrifice of honesty, of jour- 
nalistic obligations, and of truth. 

The other is that it has no moral sense, no 
conception of right and wrong. 

Is this contest simply between the ‘‘ins” and 
the ‘‘outs” ? Execrricrry thinks otherwise. 

There are in the United States scores of strictly 
scientific electrical men, men whose income in 
dollars and cents will not be affected whatever 
the outcome of this contest. It is this class of 
electrical men who are the chief constituents of 
the Electrical Engineer, Can a half-dozen of 
them be named who believe that this is only a 
contest between the ‘‘ins” and the outs - that 
the General Electric Company has a moral right 
to wreck its competitors by the hundred if it is 
possible for it todoso? Or that it hasa moral 
right t » stifle and retard the development of the 
art, which it is universally admitted would be the 
result of its full success ? 

If the present struggle is simply a contest be- 
tween the ins and the outs, then no further 
justification is needed for the course pursued by 
all electrical journals save ELECTRICITY in keeping 
out of it. No trade paper is expected to take 
sides in a factional fight in its trade where no 
question of right or of the public welfare is in- 
volved. 

On the other hand, no self-respecting trada 
paper will h»sitate to take sides where either one 
or both of these questions is involved. 

Exvectricity holds that both questions are in- 
volved in this matter. 

We hold, first, that concerns outside the Trust 
have а moral right to a fair field in which to con- 
duct their business, subject only to legitimate 
competition and patent laws; second, that the 
public welfare demands open competition in this 
as in all other lines of business where the public 
is the purchaser. And further, that it is the duty 
of the electrical press to expose and defeat, if 
possible, the corrupt and bulldozing methoas 
adopted by the Trust to gain absolute and undis- 
puted control. 


= * = 


Wonps may be multiplied into sentences, and 
sentences into columns, in discussing ‘‘Monop- 
oly”; symposiums оп “Тһе Lamp Situation ” 
may be begun by printing letters marked Per- 
sonal,” and pages filled with rubbish. Let Great 
is TRUTH, and mighty above all things." And, 
thanks to the intelligence of the electrical trade, 
and to the efforts of Етествісітү, the truth as to 
the present situation is well known and cannot be 
buried. 


x ж ж 


Drgp —In spite of constant nursing and heroic 
effort on the part of ita parent, the Electrical 
World's symposium on The Lamp Situation,” 
at the age of two weeks. It would have been 
more creditable to that paper if it had died 
“а bornin '." 


Electric — Elsewhere we print а description 
Plants of an electrical installation run 
for in connection with the gas works 


Gas Works. at Clermont-Ferrand, France, 
which points to an important advantage that is 
within the reach of gas companies for supplying 
electric current for lighting and power. There 
can be no question at this time as to the demand 
for such an electric service, and it must be con- 
ceded that electric lighting has proved its supe- 
riority over gas lighting for many classes of 
service— notably for street lighting— to an extent 
which makes it a powerful rival of the latter. 

Ot this fact the majority of gas companies 
have seen ample evidence for some years past, 
but with the exception of & few isulated cases 
there has been little effort on the part of these 
companies to attack this branch of the business. 

There appear to be reasons, however, that 
should lead to the operation of electric plants by 
gas companies, ав the latter are in a position to 
produce their current with considerable economy, 
and moreover to afford а satisfactory service to 
customers. An illuminating company should be 
able to furnish as far as possible whatever its 
patrons may require. 

The experience of electrical manufacturers in 
At first 
most of these concerns manufactured a special 
system of electrical machinery and attempted to 
introduce it for every purpose to which it could 
be applied. In time, however, users of electrical 
apparatus came to distinguish between the values 
of these goods for different classes of work, and 
the progressive manufacturers saw the necessity 
of meeting these various demands and are now 
beginning to supply whatever is required rather 
than attempt to make a single system cover every 
саве. 

The same will undoubtedly be the experience 
of illuminating companies, and the gas works al- 
ready establ shed have seen the inroads which 
electricity has made into their business, but as 
yet have not taken advantage of the opportunities 
in this field which are open to them. 


regard to the latter point is suggestive. 


ж ж X 


Тһе The plan for an underground 
Rapid Transit electric railway evolved by the 
Situation. New York Rapid Transit Com- 
mission has so far met with httle enthusiasm on 
the part of capitalists. The proposition submit- 
ted by Wilson & Company, bankers, of New 
York, is the nearest approach toa positive offer 
yet heard, but even this shows the lack of confi- 
dence on the part of the proposed company 
which has been manifested by capitalists gener- 
ally. 

The proposition of Mr. Wilson resolves itself 
largely into a request for the city to advance 
$35,000,000 for the building of this road, and 
leave but $15,000,000 to be supplied by a syndi- 
cate. This plan can hardly be carried out with- 
out special legislation, as the law expressly for- 
bids the city to lend its credit to any private 
concern. But aside from this the proportion of 
capital to be furnished by the city is so large 
that it would be but a small step further to have 


the city undertake the entire work. It is gener- 


ally conceded that although this work. if under- 
taken, will involve an expense of from fifty to 
sixty millions of dollars, there is every evidence 
to show that a fair return on this investment 
could be earned. The magnitude of the sum is 
probably the greatest cause of the shyness of 
capital, and it must be satisfactory to electrical 
engineers to see that the engineering possibilities 
which the scheme involves have not been seri- 
ously questioned, in spite of the departures from 
any present practice that would be necessary. 


* > = 
The We print elsewhere two com- 
Feeder munieations in regard to the 
Patent. Edison Feeder Patent, recently 


sustained by Judge Green of the United States 
Circuit Court at Trenton. 

The full text of Judge Green's decision has not 
been given out at this writing, and it is not 
likely to be until after the annual meeting of the 
Genera] Electric Company. 

А thorough investigation of this case, of the 
evidence introduced, and of the manner in which 
it was procured, leads to the conclusion that the 
only influence which this decision will ever have 
has been felt already—on the stock market. 

If brought before a higher tribunal, the case 
would be tried under very different conditions 
from those which existed in the recent proceed- 
ings. | 

The relations of some of the leading manufac- 
turing concerns have changed materially in the 
past two years. 

If any attempt whatever is made to use this de- 
cision for the benefit of the General Electric 
Company in actual business transactions, we shal] 
be greetly surprised. No such attempt will be 
made upon those who know the facts, and the 
facts аге easily attainable. 


ж ж ж 


Іт Looks as though Monopoly would be taught 
a wholesome lesson in the city of Detroit. 


“ * * 
Тнк annual statement of the General Electric 


Company will be a tip-topper. It will showa 
greater volume of business than has been done 
by the Westinghouse and General Electric Com- 


panies combined. 
* ж ж 
IN RESPONSE to several requests for informa- 


tion on the subject, we are pleased to state that 
the lamp referred to in our editorial of last week - 
on ‘Alternating Current Lighting" was the 
Helios arc lamp, letters patent for which were 
issued to the Helios Actien Gesellschaft für Elec- 
trische Licht und Telegraphenbau, of Ehrenfeld- 
Oologne, Germany. The lamp is now made in 
this country under license by the Helios Electric 
Company of Philadelphia. 


The graves of Benjamin Franklin and his wife 
are in bad condition through neglect, and G. 


Wilfred Pearce, of New Brunswick, N. J., has 
issued an address to the electricians of the 
country urging them to raise money to put the 
tomb in good condition. In his appeal Mr. 
Pearce says: “Тһе estimated cost of repairin 
tomb &nd making fence and tablet is $1.000, aad 
in order that all may contribute I would suggest 
that 10 cents be the sum from each subscriber. If 
there are others who care to give larger sums an 
endowment fund will be created and the income 
devoted to keeping the tomb in repair for many 
years to come.” 
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Trust Methods. 


They Make Their Own Discounts on Bills Payable. 

An instructive example of the peculiar methods 
practised by the General Electric Company has 
recently come under our notice, which confirms 
what we have long maintaived, that their manipu- 
lation of finances is a law unto itself. 

Not long ago the Generalissimo of this huge 
octopus placed an order with a single firm for 
goods aggregating in value something like $200,- 
000. The party who had accepted this contract, 
believing he had struck ile," was boasting to a 
friend what a good deal he had made. His friend, 
who had been through the mill, replied, ‘‘ Yes, 
that is all right, but wait until the General Elec- 
trie Company has to pay for the goods and you'll 
find they will discount your bills in а lively 
way." 

Thinking there might be some truth in the sug- 
gestion, before shipping the last instalment of the 
goods to complete the contract, the General Elec- 
tric Company was written to for a settlement. A 
settlement was tendered in the form of a check 
made out for $12,000 less than the amount of con- 
tract. Promptly a reply was sent that until the 
balance of $12,000 was remitted the last consign- 
ment would not be shipped. 

The usual amount of bluff, bluster, brag and 
bounce was at once resorted to by the Trust, who 
threatened condign legal punishment if the goods 
were not shipped at once. 

They were not shipped, however, and when it 
was discovered that the bluff and bluster didn’t 
scare, the balance was paid and the goods at once 
forwarded. 

Shortly afterwards the General Electric Com- 
pany wanted to place a much smaller order with 
the same firm. The order was declined, with 
the information that the contractor, having had 
one experience of General Electric methods, had 
no hankering for a second ; he could not and 
would not doany more business directly with the 
Trust; if, however, the local company for 
which the goods were being ordered by the 
Trust cared enough for the goods to order them 
direct, the order would be accepted and filled. 

And that was what had to be done. The Gen- 
eral Electric Company had to come to time; it dis- 
gorged the $12,000, the local company ordered 
its goods апа got them, while the Trust had 
found some one whose stricter and more honor- 
able business methods it had to yield to. 

Said the contractor himself only а few days 
after. I believe that is only a typical instance 
of what they are doing right along, which means 
that the days and doings of such a Trust are 
numbered.” 


General Electric. 


— — 


Common-Sense Statements from Boston. 


(From the Commercial Bulletin.) 


Of course the Electric Trust is different from 
the Whiskey Trust in the men who manage it if 
in nothing else. Yet there are points of similar- 
ity in each. The Electric Trust does not even 
enjoy the monopoly of its business to the same 
extent as the Whiskey Trust, and we record the 
prophecy right here that eventually General 
Electric stock will be selling for $50 per share. 
It may take months, perhaps even a year or two, 
but the drop will come. It will come slowly, be- 
cause the stock is held in large blocks by rich 
men whose faith in it remains as yet to be 
shaken. 

It шау seem like heresy to say anything 
against the stock of this much watered Electric 
Trust, and weshall no doubt be roundly criti- 
cised, but the inherent weakness is there, and 
some day it is bound to be uncovered. Just con- 


sider the capitalization of this concern and what 
that capital represents. The preferred and com- 
mon stock outstanding amounts to about $35,- 
000,000; then there are $10,000,000 debenture 
bonds and $500,000 T.-H. collateral trust bonds 
redeemable at 105 after July, 1899, making a 
total of $45,500,000 interest bearing securities 
outstanding. 

At the time of the consolidation the manufac- 
turing plants and real estate of the Edison Com- 
pany were valued at $6,057,868, and that of the 
Thomson-Houston could hardly have been any 
more if as much, but call it $15,000,000 as the 
value of plants and real estate of both compa- 
nies and we have $30,500,000 to account for under 
the head of water," “earning capacity," and 
'gtocks and bonds of other companies." If 
memory is correct, these same stocks and bonds 
came pretty near putting the Thomson-Houston 
into the same hole which the Westinghouse Com- 
pany got into at the time of the Barings failure 
іп 1890. It was impossible to borrow money on 
them, and had it not been for the assistance of a 
State street house, the Lynn company might not 
have been any better off than its Pittsburg com- 
petitor who had no one to furnish assistance to 
tide it over the tight money period. 

But to return to the subject in hand. Here is 
this immense load of. water upon which to earn 
and pay big dividends, and people in the elec- 
trical business say that with increasing competi- 
tion and the natural downward tendency of 
prices, it cannot be done, and sooner or later the 
question of reducing the 8 per cent. dividend 
rate on the common stock must be faced. Much 
talk of big surpluses earned each year is heard, 
but if these surpluses are not fictitious, why the 
necessity of constantly iseuing the 5 рег cent. 
bonds to provide working capital? The so-called 
surplus will doubtless be found to be analogous 
to that famous Whiskey Trust surplus of last 
December. 

General Electric agents on the road acknowl- 
edge that their foremost competitor is taking 
business away from them here in the East, and a 
salesman familiar with the Western trade says 
that the company ran behind $500,000 at their 
Chicago office last year. The Chicago office is 
the third largest of the company in the country, 
but all through the West the General Electric is 
said to be not holding its own. Now with this 
keen and cutting competition going on all the 
time, and prices gradually getting down toa 
competitive basis, what must be the result toa 


company which is obliged to pay the enormous 


interest charges of the General Electric ? What, 
butan ultimate reduction in the dividend rate of 
the common stock. 


Westinghouse Business. 


The reorganization of the Westinghouse Elec- 
tric Company went into effect April1, 1892. A 
review of the company’s business for the year 
ended April 1, 1893, published in the Pittsburg 
Times, shows that the number of employees has 
increased from 1,000 to 3,500. During March, 
the twelfth month of its fiscal year, the company 
manufactured and shipped goods to the value of 
$857,000, making the total output for the year 
about $5,800,000. The increase in the present 
eapacity of the works ав compared with the 
beginning of the year is nearly 100 per. cent., by 
reason of the addition of new machinery and the 
lease of the old Air Brake Works in Allegheny. 
The net earnings after providing for all ordinary 
and extraordinary expenses have averaged 25 per 
cent. of the amount of the sales, so that the earn- 
ings for the year ending March 31 will add be- 
tween $1,100,000 and $1,200,000 to the surplus of 
the company after providing for the 7 per cent. 
dividends on the preferred stock. 


Mr. Rae's Estimates. 


They Rattle the Detroit Combine. 

Much discussion has been stirred up throughout 
the country by the publication in ELECTRICITY of 
the estimates of Mr. Frank B. Rae on the cost of 
equipping and maintaining a municipal plant for 
the city of Detroit. 

As was to be expected, the chief criticism comes 
from the officials of the company which endeav- 
ored to throttle Detroit, but which evidently 
overreached itself. and is now likely to be itself 
knocked out. 

Mr. Rae has had occasion to reply toa criticiam 
in the Tribune (Trust organ) and says in part: 

The cost of operation of the present lighting 
plant, which, however desirable it may be to jus- 
tify to the directors ofthe Electric Light Com- 
pany, is no criterion for а basis of cost of main- 
taining the class of apparatus upon which my 
estimates are made. 

It will certainly take any business man more 
than ten minutes to determine that these esti- 
mates аге“ unreliable in nearly every particular.” 
No business man, not thoroughly conversant with 
the engineering problems involved. wonld under- 
take to criticise them at all; and criticism that 
attacks an engineer's reputation from behind the 
doors of the editorial column by simply calling 
his work ''grossly inaccurate and unreliable” 
will hardly have weight with the few intelligent 
readers of the Tribune. It requires no brains to 
нау an engineer's figures are wrong; but it will 
take more than are possessed by the writer of the 
editorial referred to to prove that a lighting plant 
cannot be put in and operated within the figures 
of my estimate. 

Ав atated in my communication to the Mayor, 
ihe estimates made are consiGered conservative; 
and capital could be induced to undertake the 
construction under them; and I understand that 
one of the largest contracting companies has al- 
гот signified its willingness to undertake the 
work. 

I desire to say formally, as the papers have 
stated informally, that I am prepared to meet Mr. 
Fitzgerald or others of his company at any time 
and discuss the estimates and cost of operation 
item by item, which. it seems to me, is & more 
manly way of settling t e controversy than is 
adopted by the Tribune man, who hides behind 
the editorial column fence and throws mud. 


Mayor Pingree has received a communication 
from Siemens & Halske in which they say : 


“ Assuming that length of pole line,’ cost of 
‘real estate’ and other variable quantities are 
correct. we have gone over estimate No. 1 and 
made careful determinations, and find that the 
total cost of the installation will not exceed the 
estimate, and that cost of operation, depreciation 
and repairs are very liberal. As contractors. we 
would be pleased to undertake the work at prices 
given in estimate No. 1." 


The following, from the Tribune, is suggestive: 


Manager Fitzgerald of the Detroit Electrio 
Light апа Power Company held а consultation 
yesterday with Alderman Robinson, chairman of 
the publie lighting committee of the Common 
Couneil. Mr. Fitzgerald informed the alderman 
that the company was ready to begin negotiations 
at any time for the sale to the city of the towers, 
poles, wire, lamps und dynamos used for publio 
lighting, the price to be fixed by arbitration. 


Current Items. 


The ‘‘Low Sanitary Car" is undergoing tests 
at Chicago, Toledo &nd other Western cities to 
determine its suitability for summer traffic on 
electric street railway lines. It is a reversible * 


car, and can be either open or closed. By a dex- 
terous movement the sides of the closed car are 
converted into the seats of the open car, facing 
the residences along the street. The windows 
slide into the backs of the seats. The change 
can be made in three or four minutes. 


Capt. W. H. Schley, U. S. N., has invented an 
electric buoy system which is intended to make 
navigation safer in entering harbors in thick 
weather and dense fogs. His plan is to have all 


the buoys in a harbor on a single electric circuit 
and to have electric lights and electric bells on 
each of the buoys. He is now at Chicago arrang- 
ing for the establishment of an experimental 
plant which is to cost $25,000. 
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BOOK NOTICES. 


WILLIAM GILBERT OF COLCHESTER, ON THE LOAD- 
STONE AND ͤ MAdxETIC Bopres, ETC. TRANS“ 
LATED By P. Henry MOTTLELAY. PUBLISHED 
BY Jonn WILEY X Sons, New York. 


This celebrated work of William Gilbert, 
physician, of London, written and published 
about the year 1600 in Latin, has come to be 
appreciated as the first authentic work treating 
of magnetism and electricity. De Magnete in- 
cluded not only all the previous knowledge and 
experiments in this field, but a wonderful amount 
of original research which placed this work so far 
ahead of its time that it is only in the light of 
modern science that its merits have been recog- 
nized. 

It is probably for this reason that the name of 
Gilbert was allowed to fall into comparative 
obscurity, as notwithstanding the marked im- 
pression that his work created at the time, ita real 
value was evidently unappreciated. 

The present and only English translation of 
this work of Gilbert'e, published by John Wiley 
& Sons, bears evidence of the most careful re- 
search on the part of Mr. Mottlelay, whose efforts 
to make this work complete have extended be- 
yond a faithful translation to the collation of the 
numerous and obscure references contained in 
the original publieation, as well as the more re- 
cent commentaries upon it. 

The book is prefaced by а biographical sketch 
of the author, containing а large number of ex- 
tracts from prominent writers which go to prove 
the esteem in which Gilbert was held as а scientist 
and philosopher in his day. The translation 
proper is divided into five books, which treat at 
considerable length of the phenomena of mag- 
. netism and show clearly the extent of the author's 
investigations and the logic of his deductions. 
The original illustrations are accurately repro- 
duced as well as fac-similes of the title pages of 
the early Latin editions. The book is printed 
on heavy paper, handsomely bound and will be 
found a most acceptable addition to electrical 
literature. — 


Tur VoLTAIC CELL. By PARK Bensamin, LL. B., 
PRH. D. Joun Wey & Sons, Publishers. 
New York. 526 pages. Price, $5.00. 

This is & very complete description of the most 
important cells of various types, commencing with 
the earliest history of chemical generators. It 
contains a chapter on the general definitions of 
electrical units, and one on the method of 
measurements and the capabilities of the cells. 

The remaining chapters are devoted to the 
various cells and their chemical reactions, which 
are elassified according to their respective types, 
and also include considerable data and numerous 
tables compiled by recognized authorities which 
will be found of much practical use to the stu- 
dent in this branch of electricity. The book 
constitutes the most extensive treatise on this 
subject yet published. — — 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, 
TRANSACTIONS, Vol. IX. JANUARY, 1892—Dz- 
CEMBEB, 1892. Published by the Institute. 

The present volume of the Transactions of the 

Institute includes the papers read at the regular 
meetings, most of which have been published in 
Еткотвісітү in abstract. Volume IX is consid- 
erably larger than any of the preceding numbers 
and points to the constant extension of the re- 
searches embodied in the papers read. The mem- 
bership has been increased by sixty-three names 
during the past year. 


Ata meeting of electrical workers held at Utica 
а few days ago, Henry Bond, of Buffalo, in some 
remarks said he thought it a privilege to look 
into the faces of men who are dealing witha 
force almost akin to the force of God. akin be- 
cause we do not know just what it is." 


Chicago Notes. 


The Cornish Electric Company have secured 
offices in the Monadnock Building, from which 


they will hereafter conduct their business. The 
company confine their work exclusively to elec- 
tric light installation, and report an excellent 
business. 


W. D. Packard, secretary and treasurer of 


the Packard Incandescent Lamp Company of 
Warren, Ohio, was in the city last week. 


Wells Goodhue and William Taylor, of the 


firm of Taylor, Goodhue & Ames, spent а por- 
tion of last week іп St. Louis, making arrange- 
ments for handling the Wagner direct and al- 
ternating motors. ae 


The Electrical Installation Company have re- 
cently been organized, and have secured quarters 


in the Monadnock Building, from which they 
expect to conduct a ее business in installing 
and equipping electric light and street-railway 
plants. The company will make а specialty of 
furnishing plans and drawings for complete 
plante, including generators, steam engines and 
boilers. J. I. Case hase been elected president, 
C. H. Holmes vice-president, L. E. Meyers sec- 
retary and treasurer, and А. L. Shewmen general 
manager. 


The Electric Light bill which is before the 
Illinois Legislature for its second reading ів 
ereating considerable interest, especially among 


stockholders in electric light companies and cen- 
tral station men. The bill provides that when 
8,000 voters of Chicago, or one-quarter of the 
voters of any other city, shall petition the County 
Judge that officer shall submit the question of es- 
tablishing an electric light or gas plant to the 
voters at the next regular election. The people 
shall then have the right to declare whether or 
not private consumers shall be supplied from the 
municipal plant. The application of the bill will 


e 


be limited to such cities as have private plants.. 


There is no opposition to the measure from the 
smaller towns and cities, because they have not 
as yet, with few exceptions, granted franchises to 
electric light companies. Representatives of 
electric light companies from Joliet, Jacksonville, 
Ottawa, and one or two other towns were on the 
floor of the Senate in opposition to the measure. 
The bill with the amendment will be taken up for 
discussion next Tuesday. Its chances of passing 
the Senate are reasonably good, particularly since 
the Thiele amendment relieves it of objectionable 
features. The би thing that will ЕШ it will be 
the opposition of the electric light companies al- 
ready in business. The bill is known to have 
been framed by & prominent Chicago man who 
has made municipal ownership of electric light 


plants a special hobby, and it is expected to apply 


more directly to Chicago than any other city of 
the State. 


Boston Notes. 


Work is being pushed on the new Union Depot 
on Causeway street, this city, that is to accommo- 
date all the northern traffic. Some portion of it 
will necessarily have to be built on piles over the 
tidal water and several draws will have to becon- 
structed for the convenience of shipping along 
the Charles River. It is expected that the light- 
ing as well as power for operating the draws, ele- 
vators, ete., will all be elec'rical, which will 
necessitate one of the largest isolated stations in 
the world. 


The town of Braintree, Mass., having adopted 
the Municipal Lighting Act, has built and equip- 
ped a central station plant, from which some 
ninety arc lights are being run for street illumi- 
nation. Atthe present time two Westinghouse 
alternating current dynamos are being installed 
for supplying 2,000 lights. The citizens take to 
the new illuminant with keen relish. 

There is great rejoicing among the men em- 
ployed by the West End Railroad Company at its 
electric power station, Albany street, this city. 
The company has notified the men that in future 
the working time will consist of fifty-six hours 
per week, being a reduction of four hours, while 
their wages have been increased 20 per cent. The 
men fully appreciate this liberal concession. 

Matters were more than a little interesting at 
the State House two days last week when hear- 
ings took place before the Committee on Street 


Railways on the petition of the Storage Battery 
Railway Company, of Cambridge, for power to 
run cars over the tracks of the West End railroad 
in that city. The latter company is determined 
to oppose the petition by every means at its dis- 
posal, During the hearings some interesting 
data, pro and con, were adduced and strong ar- 
guments were made by counsel for both sides. 


Fast Day brought about a resumption of traffic 
on one or two electric roads in Massachusetts 
which connect with the popular beach resorts. 


Owing to the blinding fall of snow that set in 
early in the morning and continued for six or 
seven hours, the season's opening was not an 
auspicious one, but every one interested is san- 
guine that should the coming summer be а fine 
one the roads are sure to do a bigger and more 
profitable business than ever, and with this end 
in Rd extensions аге being made on several 
roads. 


The city of Lynn has long been known as one 
of the foremost shoe manufacturing cities in this 
country. It is fast becoming a race between 


leather and electricity as to which shall in future 
occupy first place there. Not only, as is well 
known, are the mammoth works of the General 
Electric Company located there, but several other 
electrica] companies have recently organized and 
Started in business in Lynn. Prominent among 
these is the Heinze Electric Company, which 
manufactures а complete line of high grade elec- 
trical measuring instruments, including volt and 
ammeters, and other station instruments, for 
which they are enjoying quite a brisk demand. 
Then there are several supply and construction 
companies. Quite recently too the enterprising 
young men connected with these various com- 
panies, together with some employed by the 
General Electric Company, have organized an 
electric club or society, somewhat in character 
like the Thomson Scientific Club. which is doing 
such useful work for its members. 


Since the opening of the long: distance tele- 
phone line between Boston and Chicago, a few 
weeks ago, there has been a most satisfactory 


business done between the cities. Business men 
have not been slow to avail themselves of its aid, 
and though the rates at first appear somewhat 
high, the money made and saved and the expe- 
dition with which business can now be transacted 
demonstrates daily that it is a cheap and valua- 
ble medium of communication for all who use it. 


General News. 


What is Going on in the Electrical World. 


Rockville, Md.—The Tennallyton and Rock- 
ville Electric Railroad is being double tracked 
to Bethesda Park. 


Lansing, Mich.—The matter of equipping the 
Capitol buildings with an electric lighting plant 
is under consideration. 


Buffalo, М. Ү.- Тһе Buffalo and Wilhamsville 
Electric Railroad was formally opened on the 4th 
inst. It is 44 miles long. 


Peekskill, N. Y.—The route of the new elec- 
tric railway has been laid out and men will be set 
to work on the road in a few days. 


Hastings, Neb.—The Hastings Electric Light 
and Power Company’s plant has been sold at 
sheriff's sale to D. M. Leland for $15,000. 


Pawtucket, R. I.—The Interstate Railway 
Company has begun work on the electric road 
that is to connect this city with Providence. 


Urbana, Ohio.—An electric line between Ur- 
bana and Springfield is a topic of interest here 
T will probably result in the road being 

uilt. 


Little Rock, Ark.— The conductors and motor- 
men of the City Electric Street Railway Company 
have petitioned the com pany for & reduction in 
working hours. 


Ashtabula, Ohio. —At & recent town election 
the proposition to bond the town for $150,000 to 
pay for an incandescent plant was carried by a 
large majority. 

Brazil, Ind.— The electric line between Brazil 
and Terra Haute is again engaging attention, and 


one of the interested parties is quoted as saying, 
It will be a go.” 


Dowagiac, Mich.—An effort is being made by 
our business men to get an Electric Headlight 
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Manufacturing Company to remove from New 
York and locate here. 


Newark, Ohio.—The signature of the Mayor 
has finally been attached to the contract for the 
installation of the Thomson-Houston electric 
light plant in the city. 


Gloversville, N. Y.—Fred A. Caten has been 
appointed superintendent of the Cayadutta Elec- 
tric Company. The office of the company will be 
located in Gloversville. 


Addison, N. Y.—D. H. Darrin, electrical en- 
gineer, of Buffalo, is preparing plans for an elec- 
tric light plant for this town to be in readiness 
for operation by August 1. 


Brooklyn, N. Y.—The Grand street road is re- 
ceiving its electric equipment, and Bowery Bay 
and neighboring places will shortly participate in 
the benefits of electric transit. 


Florence, S. O. Among the twenty-five build- 
ings destroyed by fire here on the 3d inst. was 
the electric light station, and the destruction of 
the plant has deprived the city of electric ligh ts. 


San Francisco, Cal.— The W. A. Woods Manu- 
facturing Company, dealing in mining and elec- 
trical machinery at 645 Mission street, has failed 
“у 1 The assets as scheduled amount to 

14,704. 


Roseville, N. J. — The car-house of the 
Orange electric railway line wastotally destroyed 
by fire on the 8d inst. Twenty-six cars, costing 
$3,000 each, were burned, and the total loss is 
over $100,000. 


Wilmington, Del.—A meeting is to be held 
here on the 18th instant to organize the company, 
appoint its officersand take the necessary measures 
to begin the construction of an electric railroad 
to New Castle. 


Toronto, Can.—The annual report of the 
Royal Electric Company showed gross receipts 
of $189,765, expenditures $118,967; leaving в 
balance of $70,798, being a fraction over 10 per 
cent. on the capital. 


Trenton, N. J.—A scheme is on foot to erect а 
dam over the Delaware River, в short distance 
above this city, for the purpose of forming а 
water power for an electric plant for light and 
power service in this neighborhood. 


Charleston, 8. C.—The street railway cars of 
Charleston are still operated by animal power, 
but there is prospect of a change to electricity as 
it is reported the system has been purchased by 
outsiders with that purpose in view. 


Butte, Mont.—The Smith Electric Company 
and Kinney & Jackson have sold their electric 
and construction business to the Montana Elec- 
tric Company. This places the electric supply 
business in the hands of one company. 


San Antonio, Тех. —А trial is to be made on 
the Southern Pacific Railroad of a storage bat- 
tery for lighting the cars, an invention of Boyd 
Anderson, chief engineer ot the Texas-Mexican 
Electric Light Company’s power station. 


Bridgeport, Conn.—A ае of capitalists, 
headed by Colonel N. H. Heft, formerly of 
Easton, М. J., has purchased the Bridgeport, 
Conn., Railway, now using horses for motive 
power, and will made ап electric railway of it. 


Cleveland, Ohio. —City Electrician G. M. Hoag 
has submitted maps and plans for a complete sys- 
tem of conduit for electric wires in the business 
part of the city. The plans of Mr. Hoag provide 
for 100,923 feet of conduits at an estimated cost 
of $91,808. 


Long Island City.—$100 reward is offered by 
the president of the Electric Illuminating Com- 
pany of Hunter's Point for information that will 
lead to the arrest of the thieves who cut and car- 
ried off 2,500 feet of copper wire from the poles of 
the company. 


Brunswick, Ga.— The Brunswick and St. 
Simons Street Railway has been purchased b 
A. Н. Lane, Judge A. J. Covatt and Judge Boll- 
ing Whitfield, of Brunswick, and Wilham O. 
Allison, of New York, who will convert the road 
into an electric line. 


Norwalk, Conn.—An attempt was made to 


wreck the engine at the electric light station a. 


few nights ago by the placing of a quantity of 
emery in the oil cups of the eccentric rod. For- 
tunately the fact was made apparent in time to 
avert serious damage. 


Tampa, Fla.—There аге now three electric 
light companies in Tampa, the Consumers’ Elec- 


ELECTRICITY. 
tric Light and Street Railway having gained a 
footing. As this company has a fine dam and 


powerful head of water it will have some ad- 
vantages over its rivals. 


Altoona, Pa.—A meeting will be held here on 
the 14th inst. to discuss “ the advisability of mak- 
ing a donation to any electric street railwa 
company that might feel disposed to accept their 
offer to assist in laying a street car track from 
some connecting point in Altoona to Newburg.” 


Franklin, Mass.—The Woorsocket Electric 
Company having absorbed the Union Electric 
Light Company, the office of the latter company 
in this place has been closed. The wires will be 
connected and current for our electric lighting 
таш wil be supplied from the Woonsocket 
ine. 


West Chester, Pa.—It is apparent now that 
the Lancaster and Philadelphia Electric Traction 
Company's road will be pushed forward, and if 
the predictions of the News are verified, before 

many months electric cars will be whirling alo 
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C. & C. Dynamo. 


ше Chester Valley at the rate of fifty miles per 
ойт. 


York, Pa.—The Edison and Westinghouse 
Electric Light Companies of this city are indulg- 
ing in a rate war. The Westinghouse Company 
Started their plant about а month ago, immedi- 
ately after which the Edison Company reduced 
rates. The Westinghouse people have made an- 
other cut. 


Lebanon, P&.—W.'P. Coldren, of this city, has 
invented a device for controlling the brake and 
current of electric cars with one lever. It has 
been subjected to practical tests and worked suc- 
cessfully. Steps will be taken at once for its 

eneral introduction throughout the country, and 
or exhibition at the Warld's Fair. 


McKeesport, Ра. The electric light station 
recently burned is being temporarily restored. 
The boilers were found to be very slightly 
damaged. The old dynamos, which were entirely 
ruined, have been taken away and new ones are 
being installed. А new station will be built as 
aet as arrangements can be made to begin the 
work. 


Long Branch, М. J.—Preparations for the 
new electric railway to run from North Long 
Branch to Red Bank are in active progress. The 
road will start at North Long Branch, connecting 
with the Pleasure Bay horse cars, and go to Red 
Bank by way of Port-au-Peck, Elkwood Park, 
коен Park, Oceanport and the Scuffletown 
road. 

Philadelphia.—' The Mayor's message, given 
to the publie last week, is strongly in favor of 
putting all electric wires underground; it praises 
the Municipal Electrica] Bureau as the finest 
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equipped and most practical" body of the kind 


in this country, and advocates city ownership of 
electric lighting plant. The message states that 
there are 2,650 arc lights in use by the city and 
700 will be edded this year. 


Montclair, N. J.—At the annual town meeting 
last week a motion was adopted to the effect that 
а town meeting must be called to act upon any 
franchise asked for by an electric railway com- 
pany to lay rails in the streets, and no franchises 
is to be approved except such as provides for reg- 
ulation of construction and rates of fare, for lim- 
itation of life of franchise, and for compensation 
to the town through а percentage of grosa re- 
ceipts. 


New Tork. — The Telephone and Telegraph 
Company, which controls the long-distance lines, 
has again increased its capital, this time to $7.- 
000,000. The inorease is stated to be the outcome 
of continued growth of construction.—An attach- 
ment for $23,267 has been issued against the 
Ongley Electric Company, No. 1 Broadway, in 


1£ favor of T. W. Robertson, the president of the 


(Fia. 1.) 


company. The oompany was incorporated under 
the laws of New Jersey and has a factory ın 
Hoboken, N. J. 


Hoboken, N. J.—The West Hoboken council 
has granted the North Hudson Railroad Company 
permission to operate lines by electricity and the 
Jersey City, Hoboken and Rutherford Railway 
Company permission to lay track, erect poles and 
operate an electric road on the Paterson Plank 
Koad апа Summit Avenue. 


Fal River, Mass.—The petition of the Fall 
River and Taunton Electric Railway Company 
for а charter for their proposed road to Taunton 
is in the hands of а legislative committee, where 
it has met opposition from the Taunton Street 
Railway Company, on the ground that the pro. 
posed line would parallel and compete with about 
four miles of the latter company’s tracks. The 
entire length of the proposed road is 163 miles, 
viz., 1? miles in Fall River; 64 miles in Somerset; 
41 in Dighton; 3$ in Taunton. 


Hartford, Conn.—The Courant says: ‘‘ The 
Waterhouse Electrical Manufacturing Company 
has recently been in sorporated in London witha 
capital of $100,000. The Waterhouse brothers, 
the well known electricians and manufacturers of 
arc lamps, of this city. are in the London enter- 
prise. Addison G. Waterhouse, the inventor, 
has been in England for several months over- 
seeing the arrangements there. Mr. Gamble, the 
Ohio man, who is also in the firm of Water- 
house, Gamble & Company, is interested in the 
English concern. The new concern will go into 
a general electrical manufacturing business and 
looks for large orders in a field that 18 only just 
opening.“ 
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Electric Power Transmission in Factories. 

The advantages of equipping large milis and factories 
entirely with electric power are beginning to be appre- 
ciated by those interested in such work, and the number 
of such installations that will be put in during the next 
few years will undoubtedly be very large. Commenting 
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several considerations. They first direct attention to the 
fact that where electric power is used the saving of power 
otherwise lost in belting, shaft ing and gearing is a very 
large item and increases rapidly with the size of the plant. 
Varying with the character and arrangement of the fac- 
tory this loss ranges from 25 to 50 per cent. of the entire 
power generated and consumed in the factory. Again, in 
almost all manufacturing establishments the individual 
machines do not run constantly but are stopped or run 
idly for periods varying from a fraction of a minute to 
several minutes at а time. Here another great saving 
effected by the use of electric distribution із demonstrated. 
Under the old system the throwing on or off of small ma- 
chimes makes practically no impression upon the great 
moving mass of shafting. With electric power, however, 
the instant a single machine 18 stopped or runs for а mc- 
ment on а lighter part of its work the current supplying 
the motor is reduced and the effect is felt instantly at the 
cut-off of the engine through the dy namos. Steam is there- 
by saved and the demand upon the coal pile lessened. 
Another point which merits attention is the cost of re- 
newal and repairs of shafting and belting, which can be 
reduced to a minimum by means of electric distribution of 
power, as the line once put up never loses its initial efi- 
ciency. 
A good electric motor requires very little attention. No 
special knowledge 1з necessary and very little time is 
taken up in keeping it in good condition. 


AD advantage worth noting is that with electric power 
any part of the works may be run independently of the rest, 
and power may be obtained at any point with the greatest 
facility. For example, where one department isrequired to 
run overtime all the others can be cut off in the engine 
room, and no power is wasted, and where power is required 
for temporary use at different points, the motors may be 
moved about and connected into circuit where the work 1з 
to be done. When new machinery is to be put in, all that 
is required is to run a pairof wires. which can go anywhere 
around corners or through floors without difficulty or addi- 
tional loss, and connect them to the motor. 

Another advantage of electricity is seen in transmitting 
power from floor to floor or through walls, no belt holes 
being required, the wires being run through tubes of insu- 
lating material, thus avolding any opening whatever. 
Openings in floors always tend to increase insurance rates 
and are likewise more or leas dangerous to employees. 

Still another feature of electric power isthe opportunity 
afforded to measure accurately the power used in any de- 
partment or in the whole factory. A recording wattmeter 
in the dynamo room gives a constant and accurate record 
of the daily consumption of power, while the ammeters on 
the switchboard give the power being used іп any circuit at 
any time. Оре of the valuable results of this is that the 
attendant in charge is enabled to note any unusual load, 
which would lead to seeking and remedy ing the trouble. 

The number ої circuits from the engine room 18, of course, 
determined by the nature and extent of the plant and of 

the work therein. A large number of separate circuits in- 


creases the first cost but may be more economical in the 
end. 
By the use of electricity both light and power can be ob- 


tained with equal facility from one dynamo if desired. It 


18 not necessary now as formerly to have a collection of 
various dynamos in the engine room for the purpose. 
Electric power means perfect cleanliness in the factory, 
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something particularly desired by many manufacturers ; 
for example, in textile fabric mills and dye works, where 
the loss from solled material is very great and largely due 
to dust and oil from belts and shaft hangers. 

The illustrations shown herewith of the new works of 
the Fraser & Chalmers Company, at Chicago, III., furnish 
an excellent example of electric power distribution in 
works occupying a number of buildings and covering a 
larre area. 


— 
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The power house 18 located away from the main build- 
ings and near the centre of the works. From the power 
house run three substantial circuits delivering current 
with a loss of from 2 per cent. to 5 per cent. to motors іп 
the foundry, pattern shop and boilershop. Inthe power 
house are two C. & C. 80 k. w. Standard Compound dyna- 
mos driven by two Fraser & Chalmers Corliss engines. 
These dynamos are designed to deliver current at 950 volts. 
regulating automatically for all loads, and supply power 
and incandescent light for the entire worxs. 

Fig. 1 shows the arrangement of the dynamos, and Fig. 
2 the switchboard, which 18 placed at a convenient point 
in the engine room. The three main circuits are brought 
to the switchboard and are connected through double pole 
switches to the dynamo bus bars at back of switchboard. 
Each circuit has its independent ammeter showing the 
power consumed in each department at all times. 

A voltmeter with switch for connecting to either dynamo 
is mounted in the centre of the board and regulators for 
changing the voltage if desired are placed immediately 
below, as shown. 

‘rhe switchboard is arranged to be enlarged as more cir- 
cuits are required. The motors‘ throughout the shops are 
provided with automatic cut-off starting switches, so that 
when the current is cut off at the main switchboard each 
motor is cut off ‘from its circuit. This prevents the possi- 
bility of injury to motors from the current being suddenly 
thrown on them from the power house. 

In the foundry the 65 н. р. motor runs абапда 4 Root 
blower, supplying ‘blast for the cupola furnaces - The mo- 
tor 18 belted tothe blowers. Here is also a 4,000 pound 
Reedy elevator driven by a 20 m. P. motor, shown in Fig. 
8. For handling heavy castings, moulds, etc., there is a 
Yale & Towne jib crane worked by two Standard C. & C. 
motors. Thejhoisting and lowering motor is of 7 Н.Р. 
capacity, working up to 19 н. P. maximum, and the trol- 
ley motor is 5 H. P. 

A general view of the pattern shop is shown 1n Fig. 4. 


The power equipment consists of a 25 H. P. motor and a 
20 H.P. motor which run a 24-1nch planer, cross-cut and rip 
saws and 2 band saws, also 4 lathes and 1 grindstone. 
There is also а 15 н. P. motor running an elevator in this 
department. 


Fig. 5 shows a view of the boiler shop looking from end to 
end. This shop contains a great deal of heavy machinery, 
and the freedom from line shafting and counter belts is 
noticeable. Most of the machines are divided into groups 
of two or three driven by one motor, though in some cases 
there is a separate motor for each machine. 


There іва 5 н. P. motor running boller-plate shear and 
large upright drill; 10 H. P. motor running large hand 
punch, bevel shear, turret lathe and 16-inch shaper; 10 
H. P. motor running slitting shear and large hotler-nlate 


PATTERN DHOP: TLANER, DAWS, LaTHES, ETC., DRIVEN BT C. & C. MOTORS. 
(Fia. 3.) 


This concern 18 one of the largest manufacturers of 
mining machinery, steam engines, boilers, etc., in the 
country and its works are entirely equipped with electric 
motors of the C. & C. Company’s type. 

To cover the ground occupled by any other method 
would require costly and wasteful mecranlcal contri- 
vances which would be constantly liable to breakdowns. 

Separate engines and boller for each building can hardly 
be considered on either first cost or cost of operation, in 
comparison with electricity from a central power house. 


punch; Би P. motor running boller-plate punch, shear 
and small vertical drill; 10 H. P motor running 10 foot 
botler-plate roll and 20 foot plate planer; 10 Н.Р. motor 
running a Williams, White & Company's bulldozer ; 10 H.P 
motor running a large bevel shear, upright drill and 
punch; 5 н. P. motor running 2 sets of 5 foot sheet fron 
rolls and automatic sheet iron punch; and a 5 B. P. mo- 
tor running а No. 1 Root blower supplying draught for 
forge fires. 

The C. & C. Electric Motor Company have also equipped 
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the works of the De La Vergne Refrigerating Company at 
the foot of East Eighteenth street, New York City, and the 
Brooklyn Cooperage Company, Brooklyn, N. Y.. with their 
machines, both of which plants have given perfect satisfac- 
tion. 


Queen & Company, Incorporated. 


Queen & Company, Incorporated, Philadelphia, are mak- 
ing a special drive of their Magnetic Vane” Ammeters 
and volt meters, which instruments are favorably known 
throughout the country. 

They are adapted for constant switchboard use, and will 
render service twenty-four hours per day without disadvan- 
tage. This is an important feature and will be appreciated 
by those familiar with the subject. A number of the 
larger manufacturing concerns use the meters for installa- 
tion work as they present great advantages in being con- 
stant, accurate, durable, handsome in appearance and low 


in price. More than twice as many were sold in 1892 than 


during the previous year. 
Circular No. 420, which contains full information, will be 
mailed by the makers upon application. 


BOILER SHOP, FRASER & CHALMERS. 


COMMERCIAL PARAGRAPHS. 


The United Columbian Electric Company have nearly 
completed the arrangement of machinery in their new 
factory at Kingston, and it will bein full operation ina few 
days. "AER 

Itis pleasant to note the full success of the Keystone 
Electric Company of Erte, Pa. They have recently pur- 
chased a site for a new factory, and will at once erect a 
building 60 x 100, two stories in height. The capital stock 
has been increased to $50,000. ` 


The Belknap Motor Company, of Portland, Maine, have 
shipped their ten-ton exhibit to the World’s Fair. This 


exhibit includes dynamos, motors, coffee mills, electric 


fans, combined engines and motors, and many other elec- 
trical contrivances. Mr. Brown, manager of the company, 
has invented а revolving sign which is unique, and which 
will undoubtedly attract considerable attention. It isa 
triangular frame, Over which is a sheet of tin painted red 
оп one side and biue on the other. Letters, giving the 
name of the company, location of factory, and appliances 
manufactured, are cut through this tin. Under the tin 
revolves а sheet of canvas decorated in different tints. 
Ав this canvas revolves the letters appear in varying hues. 
On the top of the frame is à row of various colored elec- 
tric lights, and at each end a colored fan revolves. The 
power is furnished by а small electric motor situated in 
the center of the frame. 


The Brown Electric Company, which carries a full line 
of lighting and railway supplies at Its new store, corner of 
Sum mer and Federal streets, Boston, reports business in 
all its branches as morethan satisfactory. 


The Mather Electric Company, whose well known sys- 
tem of lighting and power is in use in many of the largest 
stations In this country, continues booking orders at a rate 
that is taxing its extensive factory at Manchester, Conn., 
to the utmost. Oneof its traveling representatives has 
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just returned from an extended tour through South 
America, where he has done most excellent business, and 
where the future promises to be unusually prosperous and 
profitable for this company, the merits of whose system 
are widely known in that part of the world. 


Canvasite, the new canvas-covered wire manufactured 
and placed on the market by the Circular Loom Company 
of Boston, 18 meeting with well deserved recognition 
everywhere. Mr. Brooks, the enterprising manager of the 
company, has just returned from a long Western їтїр dur- 
ing which he booked many Jarge orders. 


Тһе Eastern Electric Cable Company, Boston, still соп» 
tinues to run its greatly enlarged factory night and day in 
the main hope of catching up with its orders. Though it 
has not a single salesman on the road, the merits of its 
specialties are 80 well known that the mail alone brings 
all its orders. and at the present time it is working on 
several contracts each of which calls for several million 
feet of wires or cables. 


The W. 8. Hill Electric Company, Boston, 18 to be con- 
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gratulated on the success it 18 achieving with its petite. 
generator, the “ Columbian,” which із being shipped to all 
quarters, while the demand for Hill switches, cut-outs and 
motors shows no sign of abatement. 


Mr. Harry Bishop, General Western Agent of the Massa- 
chusetts Chemical Company, reports the sale of eighteen 
barrels of Insullac asone week's work. For the short time 
Mr. Bishop has been in the West introducing the compound, 
it speaks well for his ability asa salesman and al80 Shows 
the merits of Insullac. 


The Norwich Insulated Wire Company of this city have 
recently closed а contract with the Canadian Bell Tele- 
phone Company for the cables which are to be used in the 
new underground lines in Toronto. The entire system of 
the city is to be run in conduits. 


INCORPORATIONS. 


The Northport Electric Light Company of Northport, 
Suffolk County, N. Y. Capital, $25,000. Directors: J. W. 
Fowler, J. W. Olmstead, Charles T. Sammis, O. Darling 
and others. 

Тһе Pontiac Electric Light, Heat and Power Company, 
Pontiac, Il. Capital stock, $40,000. Incorporators: Henry 
A. Foster, C. M. Hamilton and A. P. Foster. 


Tne Kankakee Electric Railway Company, Chicago, has 
increased its capital stock to $60,000, and removed its 
principal offices to Kankakee. 


The Hartford Electric Light Company, Hartford, Ind. 
Capital stock, 8,000. 


The Montana Electric Company, Butte, Mont. Capital 
stock, $50,000. Incorporators: John O’Rourke, George T. 
Schmelzel, Seth B. Smith, W. T. Jackson, V. E. Poissant. 
C. L. Smith. The objects of the company are to deal 
wholesale and retail in all manner of electric supplies, 
machinery and fixtures, furnish, equip and regulate all 
kinds of electric plants, street railways, central stations 


Vol. ту, No. 13 


and isolated electric light plants and all kinds of electric 
motors, also to carry on ageneral electro-plating business. 


The Buffalo and Niagara Falls Electric Transit Land 
Company, Buffalo, N. Y. President, G. D. Marcb, of Bher- 
man; vice-president, W. C. Lindsey, Jamestown; secre- 
tary, John J. Young, Buffalo. The trustees include the 
above and A. J. Dean, Sherman; L. Bordell, Jamestown; 
Arthur A. Johnson, Buffalo, and E. A. Kibbe, Mayville. 
The company has bought twenty-five acres of land be- 
tween Elmwood Avenue, Buffalo, and the Military koad at 
$2,500 an acre. 


The Electric City Promoting Company of Buffalo. Capi- 
tal stock. $20,000. To deal in real estate and promote 
business enterprises. 


The Hudson River Traction Company, Tarrytown, N. Y. 
Capital stock, $5,000. Directors: E. M. Davison, J. M. 
Wainwright, A. J. F. Van Deventer and G. E. Rose, of New 
York City, and John W. Graynor, of Morris Park, L. I. The 
object is to construct and equip railroads and other works 
of improvement in the counties of Westchester, Putnam, 
Dutchess, Columbia, Rensselaer and elsewhere. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSURD APRIL 4, 1893. 


ELECTRIO RAILWAYS AND APPLIANCES. 


494,700.  Electric-Locomotive Regulation. Rudolph M. 
Hunter, Philadelphia, Pa., assignor to the Thomson- 
попов Electric Company of Connecticut. Filed July 

494,721. Kklectric-Rallway Trolley. Edward Martyn, Dee 
troit, Mich. Filed rept. 19, 1892. 

494,871. Trolley-Pole Catcher. Edward L. Langheinz, 
Brooklyn, . Y. Filed Nov. 10, 1899. Е 


BLEOTRIC LIGHTS AND APPLIANCES. 


494,995. Cut-Out for Brush Lamps. Benjamin Adair and 
Charles H. Klewer, Denver, Col. Filed Nov. 18, 1892. 


DYNAMOS AND MOTORS. 


494,565. Controlling-Switch for Electric Motors. Warren 
8. Hill, Boston, Mass., assignor to the W. 8. Hill Elec- 
tric Company of Maine. ed March 81, 1892. 

494,608. Means for Switching Generators or Motors In or 
Out of Circuit. Nathan Yan Denburgh and Frederick 
H. Loveridge, Chicago, Ill. Filed Feb. 23, 1892. 

494,629. Commutator-Brush for Dynamos. David W. Dunn, 
Pittsburg, Pa. Filed Aug. 18, 1892. 

494,739. Brush-Supporter for Dynamo-Electric Machines. 
Axel Ekstrom, Lynn, Mass.. assignor to the General 
Electric Company of New York. led Nov. 16. 1892. 

494,781. Circuit-Controller for Electric Motors. Warren 8. 
Hill Hyde Park, assignor to the W. 8. Hill Electric 
Company, Boston, Mass. Filed May 16, 1892. 

491,886. Dynamo-Electric Machine. Arthurs. Baxendale, 
Selangor, England. Filed April 22, 1892. 

494,856. Klectric Generator or Motor. Walter T. Goolden 
and Llewelyn B. Atkinson, London, England. Filed 


Jan. 8, 1898. 

494,978. Electric Motor. Francis B. Crocker and Schuyler 
8. Wheeler, New York, N. Y., assignors to the Crocker- 
1 Electric Company, same place. Filed June 30, 


BATTERIES. 


494.849. Separator for Battery Elements. Chamsonovitz 
P. Elieson, New York, N. Y.. assignor of one-half to 
Francis A. Pellas, Oggebbio, Italy. Filed July 9. 1892. 

494,852. Galvanic Battery. Derrick H. Fitch, Cazenovia, 
N. Y. Filed Nov. 22, 1892. 


MISCELLANEOUS. 


494,562. Telautograph. Elisha Gray, Highland Park, Ill. 
Filed July 16. 1887. 

494,585. Means for Electrically Heating Crucibles. Willis 
Mitchell, Malden, assignor to the American Electric 
Heating Company, Boston, Mass. Filed June 18, 1892. 

494,586. Apparatus for Electrically Heating (:rucibles. 
Willis Mitchell, Malden. assignor to the American 
Electric Heating Company, Boston, Mass. Filed July 


28, 1892. 

494,587. Electric Coal-Mining Macbinery. Edmund C. 
Morgan, Chicago, 111. Filed July 6, 1891. 

494,610. Electric Switch. Deol ke W. Webb, Wilkes-Barre, 
Pa., assignor of one-half to Walter Gaston, same place. 
Filed April 20, 1892. 

494,657. Electric Meter. Milton E. Thompson, Boston, 
Mass. Filed May 19, 1891. 

494,750. Switch for Electrical Currents. Henry P. Ball, 
Schenectady, N. Y. Filed July 1, 1892. 

494,762. Electrical Annunciator. John B. Rogers, Wash- 
ington, D. C. Filed May 31, 1892. 

494,765. Means for Closing an Electric Circuit. Harry L. 
Tyler. Corning, N. Y. Filed Aug. 20, 1892. 

494,786. Automatic Cut-Out for Electric Signalling-boxes. 
Jacob F. Mehren, Chicago, Ill. assignor to the Game- 
well Fire-Alarm Telegraph Comp New York, N.Y., 
and Chicago. Ill. Filed Jan. 8. 1882. 

494,787. Automatic Cut-Out for Electric Signalling Mech- 
anisms. Jacob F. Mehren, Chicago, Ill., e id to the 
Gamewell Fire-Alarm Telegraph Company, New York, 
N. Y., and Chicago, III. Filed Jan. 8, 1892. 

494,807. Coin-Operated Phonograph. Elisworth E. Flora, 
Chicago, III., assignor to George B. Holt. Filed May 5, 


1890. 

494,827. Voltaic Cell. Edward Weston, Newark, N. J. 
Filed Nov. 24. 1891. 

494,828. Electrical Measuring-Instrument. Edward Wes- 
ton, Newark, N. J. Filed Jan. 14, 1892. 

494,899. Recording-Voltmeter. Edward Weston, Newark, 
N.J. Filed March 18, 1892. 

494,880. Ground-Detector for Electric Circuits. Edward 
Weston, Newark, N. J. Filed Sept. 10, 1893. 

494,832. Electric Clock. Herman Wubbeler. Beaver Falls, 
Pa. Filed May 21, 1892. 

494,956. Ammonia or Other Pump. Nils Johnston and 
John Stocker, St. Louis, Mo. Filed Aug. 29, 1891. 

494,961. Electrical Measurin -Instrument. Adolf Koe- 
poel, Berlin, Germany, assignor to Siemens & Halske, 
same place. Filed Nov. 17, 1892. 

494,964. Galvanometer. Edwin F. Northrup, Ardmore, 
assignor to Samuel L. Fox and Edward B. Fox. Phila- 
deiphia. Pa. Filed Nov. 5, 1892. 

494,966. Circuit-Closing Clock. Herbert 8. Page, Medford, 
rs RE to Edmund D. Spear, Boston, Mass. Filed Oct. 
8, 1892. 
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A Practical Course. 


The Electrical Branch of Mechanical Engi- 
neering Established at Stevens Institute. 


The Stevens Institute of Technology, which is 
recognized as the p oneer in the line of engineer- 
ing schools, while adhering strictly to the scope 
originally prescribed for its course, рав not failed 
to keep pace with the rapid advances which have 
characterized the science of engineering in re- 
cent years, The application of electricity to nu- 
merous mechanical problems bas been such an 
important factor in engineering work that courses 
have been established in many places which are 
devoted exclusively to electrical engineering and 
which must necessarily be pursued at the expense 
of & more general technical education. 

The question of establishing such a course at 
the Stevens Institute was decided in the negative 
only after careful consideration, in which the im- 
portance of this branch was in no way ignored. 


— 
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run to the laboratory. This arrangement permits 
any part of any machine to be connected and con- 
trolled from any part of the laboratory. The 
dynamo room, which is situated in a gallery di- 
rectly over the workshop, is equipped with a large 
Westinghouse alternating current machine and 
several types of constant current dynamos. 

The dynamo room contains fucilities for the 
precise measurement of power consumed by the 
generators, the most noticeable of which is a 
Webb floating dynamometer. This instrument, 
which is a somewhat novel one, consists of a 
wooden float placed in a tank which is but slightly 
larger, and upon which the machine to be tested 
is mounted. The shaft of this machine is con- 
nected by a flexible coupling to the end of a rigid 
shaft, and while running the machine and float 
are tilted according to the power transmitted, the 
principle being the same as that of the cradle 
dynamometer although the apparatus is much 
easier to adjust and operate. It may also be ad- 
justed tc any required degree of sensitiveness by 
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the electrical engineer should be nine parts me- 
chanical and one part electrical. 

There can be no better proof of the value of 
this course than the fact that applications for ad- 
mission are now so numerous that the present 
facilities of the building and the modest endow- 
ment of Stevens Institute have caused the neces- 
sary exclusion of a large number of students, 
and an earnest effort is now being made by her 
faculty and alumni to provide this needed addi- 
tion to the Institute, which the following extract 
froma letter from President Morton fully ex- 
plains: 

The desire of the faculty and trustees not to 
refuse the benefits of our course to worthy ap- 
plicants has led us to strain every mode of 
accommodation to its utmost limit, and the posi- 
tion now is such that not only is it physically im- 
possible for us to &ccommodate the increased 
numbers certain to apply next season, but we are 
prevented from making numerous improvements 


in various departments, which are most desirable, 
in order that we should hold our leading position 
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The subject, however, was considered as a legiti- 
mate branch of mechanical engineering rather 
than as а distinctive science, and the important 
positions in electrical work held by many Stevens 
graduates is evidence of the wisdom of this de- 
cision. A department of applied electricity has 
since been included in the regular course of me- 
chanical engineering, for which the Institute is 
indebted to the liberality of its president, Dr. 
Henry Morton. The electrical laboratory, situ- 
ated on the ground floor of the building, is shown 
in part in our Frontispiece. This room is pro- 
vided with several piers of masonry capped with 
stone slabs, the whole being set on foundations 
independent of the building, and is free from the 
least jar due to the vibrations of the floors. 
From each table three sets of wires are run be- 
neath the floors to a switchboard so that any de- 
sired connection between the tables can be made 
without running wires between them. 

Two sets of wires arerun from each dynamo to 
a switchboard, from which another set of wires is 


the addition of enough extra weight on the float 
to raise its centre of gravity as near the point of 
unstable equilibrium as may be desired. In ad- 
dition to this there are Brackett cradle dynamom- 
eters and prony brakes. 


The laboratory instruments include the usual 
equipment of galvanometers, electrometers, con- 
densers, rheostats, ammeters, voltmeters, etc., 
selected from different makers with the idea of 
familiarizing the students with as great a variety 
of instruments as possible. 


During the junior year of the course the stu- 
dents attend lectures by President Morton, and 
in the senior year practise laboratory work and 
experiments under Dr. Geyer. 


The general course in mechanical engineering, 
combined with a thorough system of manual 
training in the machine shops, has resulted in 
turning outa class of engineers many of whom 
are well known in the electrical field, and who 
thus exemplify the remark of Lord Kelvin, that 


among technical schools, for lack of space within 
our present buildings. 

We are in fact in the position of a manufactur- 
ing concern whcse business has outgrown its 
‘ plant.’ 

"With a manufacturing establishment the 
remedy would be simple, because the increase in 
businesss would warrant an increase in capital 
investment, which, under such circumstances. 
could be readily secured by the usual financial 
methods. 

„But with an educational institution the case 
is different. Мо such institution for the higher 
education has in the history of the world been а 
source of financial profit. On the contrary, all 
such institutions the world over have required 
large endowments or equivalent Government 
support. 

“ We may well feel proud when we compare 
what we are doing with only a modest endow- 
ment as measured by the funds at the command 
of other institutions; but there is a limit to what 
the best of management can accomplish with lim- 
ited means, and it is hardly necessary to say that 
our trustees would not be authorized to diminish 
our small endowment-fund by taking from it the 
amount necessary to erect additional buildings, 
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the filling and maintenance of which are not un- 
likely to constitute a farther draft on our re- 
sources. 

* We must then look tothe liberality of our 
friends (among whom none I am happy to say 
are more sincere than our alumni) to carry on 
and supplement the good work of our founder b 
supplying us with at least the additional build- 
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“Sir: Having been consulted by my clients, the 
Medical Battery Company, Limited, the proprie- 
tors of Harness’s Electropathic and Zander 
Institute, of 52 Oxford street, London, W., with 
reference to some malicious libels published in 
the Electrical Review and Science Siftings. I 
beg to give you notice that if these orany future 
publications containing defamatory articles or 
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i needed to carry on our work with increasing 
efficiency, and thus to maintain our pre-eminent 
position, as well as to extend our range of useful- 


ness. 

“ What it is proposed to do, if the means can be 
provided, is to erect an additional building, ata 
cost of $50,000, which shall accommodate the de- 
partments of chemistry, pbysics and languages, 
and thus give us space in our present building 
for the much needed extension in our depart- 


ments of drawing, mathematics, engineering and 


applied mechanics. | 

„The interest already exhibited by the alumni 
in this matter has been most gratifying, and I 
do not doubt that their good example will be fol- 
lowed on all sides. 
that what I do towards this work will be only 
limited by my ability, and I am sure that many 
others have the same inclination." 


Electrical Quackery. 


Our electrical contemporaries across the water 
it seems are determined to do nllin their power 
to expose the frauds and business methods of 
electrical quackery establishments in England. 

In our issue for March 15 we gave a short 
account of an action taken against the London 
Electrical Review by one Dr. Tibbits, who had 
written a handsomely-paid-for testimonial re- 
garding the Harness Electropathic Belts as pro- 
vided by the Medical Battery Company. This 
case, our readers will remember, was decided in 
favor of our contemporary. We since learn that 
another very important case has also been heard 
in the London Law Court, in which the said 
belts were the articles questioned. This case was 
taken by the Electrical Review against the 
suppliers of the belts, the Medical] Battery Com- 
pany, and damages were claimed by the editors 
for libel against them. The libel was contained 
іп а circular letter which had been distributed 
among nearly all the London news-vendors—at 
any rate to the extent of 500 copies—and read as 
follows: 


For myself I can only say. 


paragraphs are sold or circulated by your firm. 
my clients will hold you responsible. In the 
same way you will be held responsible for the 
exhibition of any libellous bills or placards.” 


This letter was signed by the solicitor to the 
Medical Battery Company, and naturally made 
all the news vendors rather unwilling to trade in 
the journal mentioned—in fact, evidence was 
brought to show that some booksellers had abso- 
lutely refused to sell any more copies. 

The action came on for hearing on March 7 
before the Lord Chief Justice of England and a 
special jury. Counsel for the defendants were 
Sir E. Clarke (one of the most eminent of Eng- 


lish counsel) and Mr. Germaine, while for the. 


plaintiffs there appeared Mr. Finlay, Q. C.; Mr. 
Lawson Walton, Q. C., M. P., and Mr. Banks. 
This of itself shows that our contemporary was 
prepared to fight to the last. 

Mr. Finlay in his opening speech strongly 
condemned the belts, as will be seen by one or 
two sentences which we cull from his remarks: 

„These belts are utterly and absolutely use- 
less." . . . '* Defendant was seeking to stifle 
what he knew or suspected was a well-deserved 
criticism.” 

Mr. Finlay called evidence to show that a num- 
ber of news agents had refused to continue the 
sale of the Electrical Review on account of the 
letter, and he was about to call a number of wit- 
nesses who had worn belts, to prove that they 
were worthless, and the whole business of the 
company an absolute fraud. The appesrance in 
the box, however, of a Mr. Jeffery (who was 
known to the be't people, having had an action 
taken against him formerly, in the Bloomsbury 
County Court, for the cost of a belt supplied 
him, in which case the Judge ordered to be re- 
turned to him the amount he already had paid, 
called from counsel for the defendants the re- 
mark that evidence of this sort was irrelevant to 
the case. The Judge, however, ruled that it should 


be brought in. Mr. Finlay was again preceeding 
to bring in this evidence when counsel for the 
defendants stated that he was instructed by his 
clients to say that if this evidence were to be 
brought in they would plead guilty to the libel 
and leave the question for the jury to assess the 
damages. 

This was quite an unexpected collapse of the 
case, as it had been hoped that the whole of the 
exhaustive evidence collected by the plaintiffs 
would be made public in this manner, and thus 
help to expose the whole business. К. 

The following morning the Lord Chief Justice 
summed up the case for the jury, who without 
leaving the box, after about two minutes’ consulta- 
tion, gave judgment in favor of our contemporary, 
the Electrical Review, with damages £1,000. 

The thanks of the electrical fraternity are due 
these publishers for so courageously endeavoring 
to suppress such frauds and impostures. 

We understand that there are other actions 
pending against another London scientific jour- 
nal which has also & counter action against the 
Medical Battery Company for damages for trying 
to stop its circulation. 


Electric Safety Curtains. 

The description of & new electric safety curtain 
at the Comedie Francais, Paris, which appeared 
in our issue of February 22, was a paid contri- 
bution from an occasional foreign correspondent 
of Етесткісіту, Мг. F. W. N. King. The mat- 
ter was in type in this office before the issue of 
La Nature, containing a description of the same 
device, had appeared in Paris. 

In the issue of Execrriciry for February 92 
there was another very interesting item, entitled 
“Ап Open Letter.” Has our conscientious con- 
temporary also overlooked this? 


A Large Wattmeter. 

We give below an illustration of a joulemeter 
for 800,000 watts, taken from London Industries. 
It is à Brillió typeof meter recently made for the 
Société Normande d'Electricité at Rouen by the 
Compagnie Anonyme Continentale pour la Fab- 
rication des Comptoirs à Gaz et autre Appareils, 
of Paris. It is to be expected that a company 
with such а formidable name should make some- 
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thing large, but they have done more than could 
reasonably be demanded in making an 800 kilowatt 
joulemeter. It is a registering instrument, de. 
signed fora three-wire system. By a registering 
meter is meant that at any instant it acts as a 
wattmeter and registers the power, and it also 
intergrates the power, thus reading in kilowatt 
hours. Theprinciple isthe same as in the Brillié 
meter. | 
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Electric Heating and Forging. 


The economy and importance of the electrical 
heating and forging processes which are being 
carried out in Boston under the Burton patents 
appear to have been proved under practical con- 
ditions, and the description of some of the 
details of this system, given below, which are 
abstracted from a paper recently read before the 
Harvard Lecture Club by Mr. G. D. Burton, are 
as follows: 

One of the most important features in connec- 
tion with this subject is that we are enabled to 
heat and work metals successfully by the electric 
current, and our ability to do solies in the fact 
that the operator is enabled to absolutely control 
the current while the bars or pieces are heating, 
во that they will not become overheated, апа to 
that degree that each succeeding piece, if neces- 
sary, can be heated to the same temperature, and 
also, if required, the operator can instantly regu- 
late the current so that several bars can be heated 
at one time, and while they аге heating he can 
continue his forging operations either by hand 
or machine tools. 

In most all cases the electric regulator is 
placed in the working or high potential circuits, 
and is constructed so that it contains a sufficient 
amount of electrical resistance to take the full 
strength of the current produced by the dynamo. 

From this regulating point the current is con- 
ducted over the main line for light. beat and 
power in & given quantity, measured by volts 
and amperes. 

Therefore, it must be admitted that this electric 
resistance, or rheostat, is to the dynamo what the 
governor, or regulator, is to the steam engine, 
which has never been operated economically and 
successfully unless provided with a device of this 
character. 

Now, I have told you that all of the electric 
regulators are placed in the high potential cir- 
cuit, and I believe that I am right in this asser- 
tion. If Iam not, I hope some one will correct 
me, and in making this statement my object is 
io show you wherein we differ in the construc- 
tion of our apparatus and in the manipulation of 
the electric current from other systemsingeneral 
use. 
When I made known my ideas regarding the 
heating of a bar of metal by electricity. many 
stated that it could not be done, and, if done at all, 
the power required would be so expensive thatthe 
process would never become & commercial suc- 
cess, the people with wbom I conferred having in 
mind the enormous power required to heat а bar 
of metal, believing that it would require at least 
75 Н. P. to heat a piece 1 inch square and 8 inches 
long, and that there must be а power source back 
of the dynamo sufficient to compel it to generate 
continually its full capacity; that the regulator, 
or rheostat. must be introduced into the high 
tension circuit in order to control the current, 
otherwise it would be во intense that, when the 
bar was placed in the circuit, it would e:ther burn 
the bar of metal, or burn out the machine. On 
the other hand, they took into consideration that 
when there were no bars heating the machine 
would still be generating this enormous current, 
which would be consumed by the remstance, or 
rheostat, and thereby lost. 

In this case, to show уоп where the theory was 
wrong ав regards the methods we use, I will ex- 
plain to you our system of heating metals by 
electricity, and will show you that with our 
method of placing the regulator it does not act 
as ап obstructor to the current, and that it is so 
located that when there are no pieces heating 
there isno power generated excepting about 1 
H. P., which is necessary to overcome the friction 
of the apparatus, and that the size of piece or 
pieces heating determines the power required to 
heat said pieces within the capacity of the ma- 
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chine. Why I use the expression—with the 
capacity of the machine—is that I desire to make 
clear to your minds if a metal bar was inserted 
into the metal holders, larger in cross-section 
than the conductors, or metal holders, the ma- 
chine would not furnish power sufficient to heat 
the bar, for the bar would not offer proper re- 
sistance to the path of the current, in which case 
the power would immediately drop down, and 
very little would be generated, and what there 
was generated would pass unobstructed around 
each endless ring of the converter, through the 
bar held within the metal holders. 


Therefore you see the impossibility of over- 
heating or burning out any of the electrical con- 
nections employed in the construction of our 
apparatus. 

We have tried many times to find a weak spot, 
and have inserted in the metal holders bars of 
large area in cross-section, for the purpose of de- 
termining the possibility of burning out, orshort- 
circuiting, some part of the apparatus, but thus 
far we have not succeeded in doing so. 


The difference in the application of our system 
as compared with the systems in general use for 
lighting and power purposes, is found in our 
method of generating, converting and regulating 
in an economical manner the current produced. 


We do not use a resistance or regulator in any of 
the working of high potential circuits in connec- 
tion with any part of the apparatus. We regulate 
our supply of current according to the work to 
be done, the work itself acting as the governor. 
The larger the piece, and the shorter the time 
required in heating the piece, the greater is the 
power required. If the time is extended, less 
power is necessary, the bar calling upon the 
generator through the medium of the regulation 
of the exciter current for what power is required 
to heat the piece, be it large or small and within 
the capacity of the machine, 


This connection of mechanism enables us to 
perform all the valuable heating effects of the 
smith’s forge without its wastefulness and other 
disadvantages which occur in working metals by 
the old methods. 


We are also enabled to do work by the electri- 
cal process which it is impossible to do by the 
ordinary forge. 

We find that if the rheostat is placed in the 
circuit between the alternating dynamo and the 
converter, or in the circuit leading directly from 
the exciter to the dynamo, any attempt to use 
the rheostat to regulate the current, so as to fully 
control the heat in the bars, at once interposes 
so much resistance in that circuit that it heats 
and lowers the voltage, which arrests the prog- 
ress of the heat in the bar or pieces held within 
the metal holders, which we believe to be due to 
the resistance of the rheostat itself, and this heat- 
ing of the rheostat varies its resistance to the 
current so rapidly that it becomes beyond the 
control of the operator to use it as a governable 
rheostat. We find also that the bars under heat 
require a higher voltage to be delivered as they 
become hotter in the current of the secondary 
coils of the converter, so that if the rheostat is 
placed in the main circuit it still operates against 
the requirements of the process to be performed. 
It is also found that the rheostat when placed in 
the secondary circuit of the converter is utterly 
incapable of regulating the current of such im- 
mense volume and low potential as our mechan- 
ism produces, so as to heat the metal evenly and 
control its heating to that degree that the proper 
heat is always obtained. Therefore, we have 
always placed the rbeostat, or regulator, in the 
shunt wound circuit of the exciter, for the pur- 
pose of exciting the field coils of the generatorin 
proportion to the amount of heat that it is de- 
sired to produce in the pieces of a determined 
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size held in the metal holders connected to the 
secondary coils of the converter. 

By this method we have found that it is 
possible to transmit the current from the trans- 
former to the metal holders for a considerable 
distance with very little loss. We use, for con- 
ducting the carrent when carried to a great dis- 
tance, as for the distribution of the current to 
various forges in а large factory, copper bars 8 
inches in diameter, which are sufficient in size to 
carry around such & shop the current produced 
by а 100 н. P. generator. With conductors of this 
size, no difficulty will occur from over-heating of 
the conductors or the machines. 

The voltage апа amperage delivered to the 
metal holders by these conductors frem the 
transformer varies according to the size of the 
pieces heating from 4 to 80 volts and from 6,000 
to 10,000 amperes. 

For illustration : the average horse power re- 
quired to heat 72 cubic inches of metal in four 
minutes is less than 58 mechanical m. P. Three 
bars of iron, 1 inch x $ inch and 4 feet long, are 
heated at the same time to а forging heat with 
our 50 H. P. apparatas. We have heated 108 
cubic inches of metal to a working heat with the 
same machine in eight minutes with ап expendi- 
ture of 47 mechanical н. P. 

Three pieces of steel, 8 feet long and 1 inch 
square, composed the 108 cubic inches of metal 
referred to. 

Our electric process is used for heating iron, 
steel, brass, copper, etc., and for welding, forging, 
brazing, bardening and tempering, and where 
the conditions for obtaining power are equal, 
electric heat is cheaper than coal, oil or gas, for 
the heating process is more rapid by the electric 
gystem than any other. 

The metal is improved because а more uniform 
heat is obtained. In most work several reheat- 
ings of the piece are required when the custom- 
ary forge is used. 

The electric process avoids this, for the piece is 
evenly heated all through, and retains the heat 
about three times as long, and can be worked 
into the desired shape without subjecting it 
to the usual process of reheating. The product, 
when finished, is better, and the liability from 
over-heating is not as great as by the old meth- 
ods. 

We have produced a rheostat made upon a dif- 
ferent principle, using a liquid instead of wires, 
ihus avoiding the possibility of the rheostat heat- 
ing. and, when constructed upon this principle, 
we find it is possible to use it for governing the 
current in some circuits where it is now ішровві- 
ble to use а metallic resistance on account of its 
heating. The liquid rheostat is much cheaper to 
construct, and responds instantly to the action 
of the current, performing the same functions. 


A New Electrical Association. 

The formation of a new electric light associa- 
tion, to include the electrical lighting interests of 
the entire State, brought together a number of 
prominent men at Harrisburg, Pa..a few days ago. 
Among those present at the meeting were Hon. 
Robert E. Wright of Allentown, Senator J. 8. 
Hess, C. A. Wolleand G. H. Wolle of Bethlehem, 
Hon. J. F. Cox of Homestead, J. F. Geeser of 
Waynesboro, W. Н. Fridav of Pottstown, W.H. 
Rosensteel of Johnstown, Robert F. Crowell of 
West Chester, and Secretary Robert D. McGoni- 
gle and G. H. Blaxter of Pittsburg. 

The proposed organization is to be named the 
Electric Light Association of Pennsylvania, and 
is formed for the purpose of exchanging views 
and discussing matters relating to the electric 
lighting business. There are now in Pennsylva- 
nia about 150 electric light plants. 

A committee of five on organization was ap- 
pointed, of whom C. A. Wolle of Bethlehem is 
chairman and Robert D. McGonigle is secretary, 
either of whom will give any information desired 
in regard to the association. | 
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* Chicago in the Front Rank.” 


The New Sunbeam Lamp. 


We recently called attention to the new incan- 
descent lamp patented by John Van der Kammer, 
andas the lamp has now appeared in the market 
under the name of “Тһе New Sunbeam Lamp," 
the same being for sale by the Star Electric Lamp 
Company, it will no doubt be matter of interest 
to many to know something of the peculiar qual- 
ities of the lamp in its commercial form. 

It will be remembered that the mechanical con- 
struction of the lamp embraces the features of a 
glass globe combined with & metallic base, some- 
what after the manner of some of the very early 
lamps which preceded the vacuum lamp. the cir- 
cuit being formed by wires secured to the inside 
of such base, апа the burner itself, the two ends 
of which are connected to the two inside wires in 
much the usual manner. Thus the conductors 
pess through the metallic portions of the receiv- 
ing chamber, as in some of the earlier lamps. 
Mr. Kammer's method of securing the metallic 
plates to the glass portions of the receiver is 
novel and exceedingly ingenious, and at the same 
time is said to be thoroughly practical and quite 
sufficient for the purpose. 

The difference in expansion between the metal 
base and the glass globe is of no consequence in 
a lamp constructed in this manner, for there is 
sufficient flexibility in the metal to permit it to 
accommodate itself to the expansion of the glass. 
The metal base can therefore be made of some of 
the baser and cheaper metals, as for example, 
copper. This lamp, however, not being а vacuum 
lamp, the character of the gas is such that the 
base can be most easily made of some metal which 
will resist the action of such gas, as for example, 
platinum. The manufacturers promise soon, 
however, to employ in place of the platinum 
some cheaper metal, preparing it in advance so 
as to resist the action of the gas. 

The fact that the New Sunbeam has a compar- 
atively high pressure of gas within it, renders the 
maintenance of a perfect vacuum chamber of less 
consequence than in the vacuum lamp, and there- 
fore permits the change in the construction which 
is set forth in the mechanical patent on the lamp. 
A seal which might not be satisfactory for a vac- 
uum lamp, and perhaps could not be used for 
that purpose, might be entirely satisfactory for a 
gaslamp. The metal seal at the base obviates 
the necessity of joining glass to glass in the usual 
manner and also the use of the internal seal piece, 
so that if the lamp is slightly damaged in the 
process of its manufacture it may be conveniently 
repaired and resealed at the lower end, More- 
over, this form of base and construction permits 
the re-using of the bulb itself, and the manufac- 
turers offer inducements to users for the return 
of unbroken bulbs. Since these metal plates are 
of comparatively large size, no platinum wires 
boing employed, manufacturers also offer induce- 
mcnts to users for the return of such metal plates 
or the butts containing them. 

While the novel features in the mechanical con- 
struction of the lamp are striking, the results 
attained by the use of gas in the lamp, both as to 
the properties of the complete Jamp and as to the 
methods of its manufacture, are both surprising 
and gratifying. 

The inventor of this lamp has abandoned the 


ldea of perfecting the vacuum lamp for the rea- 
son, as he claims, that а perfect vacuum being 
absolutely impossible, the vacuum lamp neces- 
sarily has & limit to its degree of perfection. Jn 
other words, the vacuum lamp being based upon 
the idea of a perfect vacuum, and a perfect vac- 
uum being unattainable, the vacuum lamp muat 
of necessity retain within itself the cause of its 
own early destruction, and in practice it is found 
that the vacuum lamp, as ordinarily made, is 
quickly destroyed by comparatively slight excess 
of current. This inventor therefore set himself 
to the task of constructing an incandescent lamp 
on the principles set forth in the earlier gas lamp 
patents and publications concerning the incan- 
descent lamp. Gas lamps were well known prior to 
the production of the vacuum lamp, and various 
kinds of gas wereemployed in them and at various 
degreesof density. Several difficulties were found 
with the earlier gas lamps, as for example it was 
found that the gas in the lamp, even though greatly 
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THe New SuNBEAM Lamp. 
attenuated, would tend to disintegrate or destroy 
the burner, possibly by the impact of its highly 
heated particles upon the surface of such barner. 
It was also found that there took place a process, 
which has been described as electrical carrying, 
which rapidly destroyed the burner. It was also 
found that with such gases as were then known 
there was great loss of energy from the heating 
of the gas inthe lamp. There were many other 
difficulties with the gas lamps, which finally re- 
sulted, as it appears, in the abandonment of 
the idea of producing a gas lamp and the substi- 
tution therefor of a vacuum lamp. This inventor 
has turned again to the gas lamp as a means of 


avoiding the weaknesses of the vacuum lamp, 
and has endeavored to produce a gas lamp which 


should not have the objectionable features of the 
early gas lamps. It often happens that a process 
fora long time abandoned as impracticable is 


revived and rendered of greater utility by the 
ingenious effort of some inventor who is not in- 
timidated by the general adverse opinion, and so 
in this cuse, although the gas lamp has for years 
been declared impracticable, the inventor, by the 
employment of sundry ingenious expedients, has 
produced a lamp which does not appear to show 
any of the objectionable features of gas lamps as 
formerly made, and which is not liable to the 
weaknesses shown by the vacuum lamp. The 
new lamp, though containing a considerable 
quantity of gas, appears to be even cooler while 
burning than the ordinary vacuum lamp. There 
is no disintegration of the carbon, and no elec- 
trical carrying incident to overwork, even when 
greatly over-run. For example, when a 100 volt 
lamp is run at 150 volts for a considerable time, 
the burner will be found to be of its normal 
color throughout, and practically unchanged. 
Moreover, the character of the gas employed is 
such that whatever injury the burner receives or 
tends to receive from such over-running is 
promptly and completely repaired by the gas 
itself, so that in most instances when the lamp 
has thus been over-run it will be found not only 
that the burner is unchanged in its form and ap- 
pearance, but that ite resistanceis actually slightly 
diminished, so that, for example, a 110 volt lamp 
burned at 160 volts for a short time will give the 
full candle power at 109 volts instead of 110. 

Some of the delays in producing the lamp are 
attributable to the difficulty of obtaining the gas- 
producing substance in sufficient quantities to 
answer the purpose of the manufacturer. The 
gas which is employed is produced from a very 
rare substance, and one which the inventor and 
the chemical experts of the company assert has 
never before been used in connection with incan- 
descent lamps and which it is very difficult to 
obtain. It appears now that all such difficul- 
ties have been removed, and the lamp will there- 
fore be manufactured in quantities. The 
manufacturers of this lamp claim for it great 
utility for certain uses, on account of the quality 
above referred to, as for example on all such 
circuits as are supplied with currents of varying 
pressure. 

The fluctuation of several per cent. in the cur- 
rent will not vitiate the lamp or increase the 
resistance of its burner, at least not until such 
fluctuations have extended over a long period, or 
inother words, the practical life of the lamp. 

But not only does thelamp show such peculiari- 
ties in its service as above suggested, but the 
manufacturers claim that there is a great change 
in the method of manufacture. Gas being con- 
stantly present in the lamp, and the means of 
preserving or repairing the carbon being con- 
stantly at hand, the lamp requires nosuch elabor- 
ate process of manufacture as does the vacuum 
lamp. In the vacuum lamp every effort must be put 
forth to secure an initial vacuum of the highest 
possible degree, and to drive out of the lamp and 
the parts contained therein the last trace of such 
occluded gases as may tend to remain therein, 
and this requires an expensive process of pump- 
ing апа electrically energizing the lamp during 
such process of pumping. Moreover, after this 
high degree of vacuum has been obtained it is 
necessary that the lamp should be so constructed 
as to retain the vacuum and permanently exclude 
all atmosphere from the lamp and close it against 
practically the whole of the atmospheric press- 
ure. Now, inthe New Sunbeam Lamp, since 
there is a gas left permanently in the lamp, it is 
plain that such perfect exhaustion of thelamp and 
its parts is unnecessary. 


The Danbury, Conn., electric street railway is 
to be equipped with Westinghouse apparatus and 
work will begin at once on fitting up the cars to 
be used. 
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Electricity М. D’Arsonval, the French 

Does Kill. scientist, has lately published 
in the Moniteur Industriel an extended argument 
in support of the theory that the electric current 
does not kill, and that the subjects or victims 
might be resuscitated by proper methods, no 
matter how powerful the shock received. 


А review of M. D'Arsonval's statements has 
been printed in the New York Sun, and his views 
are supported by Messrs. Joseph Wetzler and 
Dr. W. J. Morton, in interviews with a Sun re- 
porter. 

А summary of the labors of Prof. D'Arsonval 
on deaths and accidents caused by high-tension 
currents has just appeared. The results obtained 
have been presented to the Biological Society of 
France, together with the conclusions of an ex- 
periment made by M. Francis Béraud at М. 
Lacassagne’s laboratory at Lyons, and have been 
embodied in a monograph. The conclusions de- 
duced are strongly confirmatory of the claims 
made by M. D'Arsonval : 

** Electricity is shown to kill in two ways. 

* 1. By producing mechanical lesions of the 
vessels and nervous system. 

“9. By inhibiting the great functions wholly 
or partially (stoppage of respiration, of the heart, 


of the exchanges between the tissuesof the blood, 
ete.) | 


“ D'Arsonval holds that a person struck by an 
electric shock should be treated exactly as one 
drowned, and the formula which he has given to 
electricians has called back to life a number of 
men since its publication. MM. D'Arsonval апа 
Béraud stigmatize the putting of criminals to 
death by electric shock ав в complicated, barbar- 
ous and unreliable proceeding, and they dare 
American doctors to practise artificial respiration 
upon the criminal after his so-called ‘death.’ 
D'Arsonval maintains that the use of dynamic 
electricity produces іп man a kind of ansethesia, 
under cover of which he is mangled alive, and 
must be so in order to really become a corpse.” 

This subject is worthy of careful investigation 
by our State authorities and by the Prison Re- 
form Association. There is no limit to the pos- 
gibilities involved in the thorough establishment 
of M. D’Arsonval’s claims. 

If the murderer сап be resuscitated after re- 
ceiving his shock in the death chair, further ob- 
servation might prove that the shock had been 
beneficial. He might wake up а regenersted 
man, free from his predilection for crime, and 
become thereafter a useful member of society. 
If this latter theory is borne out, the application 
of the misnamed death penalty might be well 
adopted for minor offences. It would be cheaper 
and better than the present barbarous methods of 
prison confinement. 

If we mistake not, however, there have been 
very conelnsive experiments conducted on this 
side of the water, оп men and animals, proving 
that the electric current does kill, and that it kills 
instantaneously and without pain to the victim. 

We doubt very much if any of these scientists 
would be willing, for the love of pure science and 
the dissemination of knowledge, to undergo a 
shock such as is administered at Auburn, and 
take their chances on resuscitation. 
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„Figures won't lie, but liars will figure." 
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The One instance has come toour notice 
Feeder where the General Electric Com- 
Patent.  peny has tried to use the decision 


of Judge Green at Trenton to frighten intending 
purchasers of competing railway apparatus. 

For any bearing which this decision can have 
on railway or alternating current work it is not 
worth the paper on which it is written. 

The leading expert for the plaintiff, Prof. 
Chandler, took pains to assert that the patent had 
no such wide scope ; and furthermore it expires 
next year. 

Intendiny purchasers wil] do well to read the 
electrical journals, and especially ELECTRICITY, 
more carefully. They can save themselves much 
annoyance from being handicapped with inoff- 
cient apparatus by acquiring a clear understand- 
ing of the patent situation. 


- * * 


THE Boston Commercial Bulletin estimates 
that a fair valuation of General Electric common, 
based on the figures presented in the annual 
statement, is $42 per share. 


— — - 


Twelfth Annual Exposition of the American 
Street - Rall way Association. 


The Executive Committee of the American 
Street. Railway Association has announced that 
the Milwaukee [ndustrial Exposition Building 
has been secured for the exhibition of supplies 
and manufactures of every natnre used in the 
street-railway business, in connection with the 
Twelfth Annual Meeting of the Association, 
to be held in the city of Milwaukee, Wis.. com- 
mencing the third Wednesday in October, 1893, 
and lasting three days. 


The building has been engaged for two entire 
weeks, beginning October 9th and ending Octo- 
ber 28d, thereby giving ample time for the set- 
ting up and removal of the largest and heaviest 
exhibits. 


The hall for the meeting is also in the same 
building, ov the second floor, and delegates will 
be enabled to examine tke exhibits with much 
greater satisfaction than heretofore on this ac- 
count. 


An advantage which will be appreciated by 
those desiring power will be found in the 150 
H. P. engine on the premises. The only addi- 
tional charge therefor will be that which the cost 
of furnishing the same will amount to pro rata 
among the exhibitors using power. 

The nearness of Milwaukee to Chicago is con- 
sidered t» be a great advantage this year for mak- 
ing a satisfactory and extensive exhibit, as every- 
body will. of course, attend the Chicago Exposi- 
tion; and it is believed not to be necessary to 
submit any argument setting forth the advanta- 
ges of taking part in this exhibit, to be made 
under so much more favorable circumstances 
than any other previously held. 

The heaviest machinery and largest castings 
will all be under cover, and can, of course, be in- 
spected much more advantageously than when in 
the street. 

Applicants for space are requested to notify 
the secretary, Wm. J. Richardson, as early as 
possible. 


In the Federal Court at Trenton, N. J., Merit 
Thorn has recovered $12,000 damages from the 
Western Union Telegraph Company for injuries 
received through picking up an unguarded wire 
belonging to the telegraph company which had 


dropped across an electric light wire. The boy 
received a shock that affected his nervous system, 
во that his memory was entirely destroyed. The 
jury also gave the boy’s father $125 for loss of 
services. It is thought likely that the case will 
be appealed to the United States Supreme Court. 
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General Electric’s First Annual 
Report. | 


The Financial Condition of the Company. 


A Remarkable Statement. 


The first annual meeting of the General Elec- 
tric Company was held at Schenectady on 
April 11. 

A somewhat singular report was presented, 
ostensibly showing the results of the first eight 
months’ business of the company. 

In view of the facts that the existence of this 
company isa standing menace to the conservative 
business element in the electrical trade, that it 
has from the first sailed under false colors, that 
its success іп establishing a monopoly, if possible, 
would result in an inevitable cessation in the de- 
velopment of the art and in debarring the public 
from the great benefits of electric lighting and 
motive power at low cost. we feel justified in de- 
voting considerable space to this statement. 

As far as it has been able, this company has en- 
deavored to create the impression that it is the 
only one having a moral right to engage in the 
business. From the very magnitude of its stock- 
jobbing operations it has attracted the attention 
of the investing public. Investors who have 
given much thought to the matter perceive its 
weakness, its rottenness, the absurdity of its 
claims, and thereby discredit and suspicion are 
thrown upon the entire range of electrical invest- 
ments, hundreds of which would be found, if in- 
vestigated thoroughly, to be worthy of confidence. 

The utter collapse of the General Electric Com- 
pany ів as sure to come as the seasons are to 
follow in their destined order. The sooner it 
comes, the sooner will the atmosphere he cleared, 
the honest and conservative men in the electrical 
trade have a fair show, and the public receive the 
full benefits of the development in the electrical 
art. 

If the publication of this, the first annnal state- 
ment, does not precipitate that collapse, it will be 
because the stockholders do not use their brains 
and their Jead pencils. 

Following is an abstract of the report. with the 
financial tablesin full : 

THE REPORT. 

The General Electric Company was i icorpo- 
rated April 15th, 1892, and began active business 
on the first day of June, 1892; so that the report 
presented by yonr directors at this meeting of 


stockholders covers a period of eight months 
ending January 31st, 1898. 


LOCAL LIGHTING AND RAILWAY COMPANIES. 


While your company has about 6,000 customers 
included in the different departments of its busi- 
ness, the interesting and important development 
is in the direction of local lighting and railway 
enterprises, 

The following information, with respect to 
local illuminating and electric street-railway com- 
panies using your apparatus, will be of interest 
to the stockholders. 

LIGHTING COMPANIES. 


The total number of srch central station com- 

panies using Edison and Thomson-Houston ap- 
paratus is 1,277, supplying about 2,500,000 
incandescent and about 110,000 arc lamps. 
. The growth of these companies has been phe- 
nomenal, and itis very satisfactory to note that 
those which have been established longest are 
making the most rapid increase in size of plant 
and volume of business. 

During the past year there has been a very 
marked appreciation in the value of the securities 
of local companies, especially in the larger cities, 
testifying to the increased confidence of investors 
in such properties. 

RAILWAY COMPANIES. 


Feb. 1, 1801. 1892. 1893. 
Total number of roads operating 
aud under contract............. 151 214 435 
Total number of cars in actual 
oberat Ion. 1.578 2.790 8,886 
Number of miles of road in actual 
орегайоп....................... 1,259 2.315 4,927 
LICENSEES, 


- The relations between your company and its 
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various licensees, and between it and those of the 
underlying companies, are of the most satisfac- 
tory character. Your directors appreciate that 
the interests of the company are closely connected 
with the welfare of its licensees, and there isa 
corresponding recognition on the licensees’ part 
that the cordial co operation of your company is 
essential to the fullest development of their busi- 
ness. 

No effort will be spared to secure from the re- 
cent patent decisions in your favor the greatest 
possible benefit to these оо The public, 
through them, will be distinctly benefited, be- 
cause of the concentration of local illuminating 
and power business in the licensed central sta- 
tions equipped for supplying light and power at 
minimum rates. 

The prices at which apparatus and lamps are 
now furnished by the General Electric Compauy, 
for use of such stations, are, in many instances, 
lower than those which prevailed prior to sus- 
taining the Jamp patent, while the quality and 
efficiency of the apparatus are largely increased. 
Thus the licensees are enabled to cheapen their 
production and their prosperity 1s greatly en- 
hanced—a prosperity in which your company bas 
a direct and permanent share. 

PATENTS. TP 

The patent situation is encouraging and prom- 
ising. The decision of the highest court sustain- 
ing the fundamental incandescent lamp patent, 
which decision has been followed by many other 
tribunals, has vested in your company the right 
to the incandescent lamp business of the United 
States, a result of great value to the company. ` 

The strenuous efforts made by your competi- 
tors to develop an incandescent lamp which will 
not infringe this patent have been thus far wholly 
without success, and there is no reason to believe 
that any different results will be achieved in the 
future. 

The decisions heretofore rendered in favor of 
the Thomson-Houston and Brush companies, 
covering the double carbon arc lamp, automatic 
current regulation and electric storage are of very 
great value to yonr company. 

Although it 18 well known that the patented in- 
ventions of Edison. Thomson. Brush, Van De- 
poele, Rice, Sprague, Bentley, Knight. апа other 
inventors now or heretofore connected with your 
organization, are the basis of substantially the 
entire arts of electric lighting, electric railways 


and electric motive power now in general use, 


the situation up to the date of the organization of 
the General Electric Company was not favorable 
to the best development of business under these 
inventions. | 

Suits againstinfringersare now in active prog- 
ress on many important patents, other than those 
already sustained by the courts, covering essen- 
tial features in electric railway. lighting and 
power apparatus. These suits will be pushed as 
vigorously as possible. 

In dealing with the numerous past infringers, 
your directors are of the opinion that the sub- 
stantial interests of the shareholders can be pro- 
tected without a harsh or offensive exercise of 
your rights, and in such way as to greatly benefit 
the company and to satisfy consumers and the 
publie of its desire to act in an entirely fair and 
liberal spirit. 

FINANCIAL. 

There are annexed to this report the company's 
condensed balance sheet and statement of profit 
and loss ав of January 31st, 1893, showing that in 
the eight months during which your company 
has been in operation its profits amount to 
$1,024,954.59 in excess of three quarterly divi- 
dends on the common and one semi-annual divi- 
dend on the preferred stock. 

In order that the stockholders may understand 
the position of the company, the following expla- 
nation as to the general character of the 1tems in 
the balance sheet is submitted. 


INVESTMENT ACCOUNTS. 


Under this head will be found the assets now 
represented by the stocks of the three underlying 
companies, substantially аП of which have been 
acquired by your company. 


Details in regard to these companies are pre- 
sented, from which it wil be noticed that the 
basis upon which they were acquired by your 
company represents а cost of about $8,000,000 
for alltheir patents, other valuable rights, licen- 
ses and other contracts. This is after writing 
down the assets they still own—manufacturing 
plants, factory inventories, etc., to conservative 
valuations. 

The transactions of your company are to a 
considerable degree with local companies work- 
ing under contracts licensing them to use the 


. hundred loca 


187 


patents, about two thousand in number, under 
which your company operates. Your company 
is now supplying apparatus to about thirteen 
companies, the royalties from 
which run from $1,500,000 to $2,000.000 per year. 
It is believed that the royalties will be greatly 
increased in the future, so that $8.000,000 would 
appear to be far within the actual value of the 
patents, contracts, etc., which are represented 
thereby. 

Your company has to a large degree acquired 
the business. other than manufacturing, of the 
Thomson-Houston апа Edison General Com- 
panies, and has liquidated a large part of their 
liabilities. This course will be continued during 
the present year. 

The preferred stock of the United Electric 
Securities Company has been sold since the close 
of the fiscal year at a price in excess of the value 
at which it appears in the balance sheet. The 
common stock of the same company—$825,500 
out of a total issue of $1.000,000- is taken in the 
balance sheet at par. The company is making 
large profits and paying regular quarterly divi- 

ends. 

The stock of the Canadian General Electric 
Company. a manufacturing and selling company 
controlling the Edison and Thomson-Houston 
patents in Canada, is taken at par. Its sale at. 
an early date is expected, it being now under 
option to a Canadian syndicate at above par. 

The stocks of the Fort Wayne Electric Com- 
pany and Northwest General Electric Company 
are paying eight per cent. dividends on the valne 
at which they stend in the balance sheet. 

Stocks of Miscellaneous Companies” carried 
at $71,566, comprise holdings in various corpora- 
tions not considered local or licensee companies. 


OTHER ASSETS. 


With reference to these items it may be stated 
that in the judgment of your Board they are 
taken at safe figures. They consist of stocks, 
bonds. cash, notes and accounts receivable, mer- 
chandise on hand and work in progress; and it 
will be noticed that they amount to $29,559,600.61 
as against total current liabilities of $5,246,219. 

The stocks of local companies which appear in 
the balance sheet at $5.772,622.80 (par $11,682, - 


011.65) have been valued careful with the in- 


tent to carry them at a figure which can easily be 
obtained for them. As a further margin in this 
respect, stocks amounting at par to $1.801,940 
(most of which accrued to this company under 
license contracts with recently organized com- 
panies) are taken in the balance sheet at the nomi- 
nal value of $1.00 for euch block. although there 
is reason to believe that within a moderate time 
these will develop a substantial earning capacity. 

The bonds are almost entirely those of local 
companies. They are nearly all first mortgage 
bonds, payable in gold, and stand in the balance 
sheet at about seventy per cent. of their face 
value. All of these bonds excepting $439,000 at 
par value—$251,088.07 book value—are regularly 
paying their interest, and the comparatively 
small amount in default is carried at prices lower 
than it is believed will be realized. 

Some of the bonds carried in the balance sheet 
have been sold since the close of the fiscal year 
at prices in excess of their book value. and the 
rest will be sold from time to time through the 
United Electric Securities Company and other 
channels as heretofore. 

The amount now being paid in dividends (ex- 
clusive of those received on the stocks of the 
underlying companies) and interest on your 
company’s holdings of stocks and bondsshown in 
the balance sheet exceeds the amount required 
to pay interest on your company’s $10,000,000 
outstanding debenture bonds. 

After careful examination. deductions have 
been made from the notes and accounts receiva- 
ble to cover fully all bad and doubtful items. 

The item Énveütorios! represents all the 
company's stock of apparatus, material, machin- 
ery, fixtures, etc., in the offices and storehouses 
of your company’s seven districts, and includes 
the machinery, tools, and material in the various 
repair shops connected with such district offices. 

„Work In Progress " represents the actual cost 
to date of all labor, material, etc., on unfinished 
contracts now in course, which, when completed, 
will afford & considerable profit. 

The cost of patents acquired by your company 
during the eight months has been eharged off as 
an operating expense. 


CONTINGENT LIABILITIES, 


Your company makes a practice of endorsing 
and discounting some of the notes it takes from 
its customers. Such endorsed notes are not in- 
cluded in notes receivable in the balance sheet, 
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where only those now held by your company are 
taken into account. The outstanding notes re- 
ceivable which had been endorsed and discounted 
on January 81st, 1898, amounted to $3,787,812. 69. 
C. A. Corr. President. 


| When а combination of smaller concerns is 
formed, and the stock taken over into a trust, 
the natural and invariable rule—a rule without a 


single exception—has been that the net assets of 
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By referring to the assets of the General Eleo- 


tric Company in the condensed balance sheet, 
we find the following items, which require some 


explanation: 


UNDERLYING COMPANIES. 
EDISON GENERAL ELECTRIC CO. 


CONDENSED BALANCE SHEET—JANUARY 31, 1893. 


The со of Шив 149,699 shares of the capital stock of the Edi- sien and b ASSETS. 
son Genera с Company wass. . : 
Less net amount credited to that company. after charging it with и INVESTMENT ACCOUNTS. 
money advanced, and with ап arbitrary amount of $695,000 аз 
а guarantee against its customers’ notes and accounts trans- Stocks of Underlying Companies: 
ferred to the General Electric Сотпа ny, and after crediting it жараны ошко ношор ес CG Н К ею 
with sun assets en over з сошрапу................ ‚691. AUC ERN „688. 
i гу 9988 y peny r DE Thomson-Houston International Electric Co... 1,919.000.00 $18,262,060.24 
Making present cost, as shown on the Balance Sheet.............. $8,633 208.46 — — — 
This amount represents the following: Real Estate : : 
Manufacturing plants, being the investment in lands, build- Edison building, N. Y. City.... .................. 410.804 62 
ings, machinery and tools at Schenectady, N. Y., and Harri- Less mortgage (егеоп.............. ........... 200,000.00 
ANE ER RA TE UP ͤ / SOS LETT APTS DE CELLED GENS $2,677.548.09 ---- 
Machinery and materials sold to U. S. Wire and Cable Com- 210.804.62 
pany but not yet paid ИЕ; Qus RAS сни 3 » 5 Othër este денса авва 87,922.12 298,796.74 
Schenectady and Harrison factories inventories............... ‚576 887.1 Stocks of United Electric Securities Co: = - — е 
Cash and notes and accounts гесеіуа Ме............... ...... 409,117.86 Preferred, раг, #454,300........................... 408.870.00 
/ TOET COE $5,945,700.85 Common, раг, %825,500............................ 825,500.00 — 1,284,820.0v 
Lom QUO, . СУРУУ . 1,551,660.71 4,394,040.14 ZR 


БАЙТАҚ, аф 525 ына іі Қ аі ба $4,239,168,32 


represented by patents which have cost the Edison Company about $2,000,000 ; and by hold- 
ings of the entire capital stocks of Edison underlying patent owning companies, under 
contracts with which all large Edison licensees give to the Edison Company a percentage 
of their entire issue of stocks and bonds. 
THOMSON-HOUSTON ELECTRIC CO. 
The eost of aequiring 399,317 shares of the capital stock of the 
Thomson-Houston Electric Company wass. $18,381,970.00 


Less net amount credited to that company, after charging it with 
money advanced, and with an arbitrary amount of $1,000,000 


| Stocks and Bonds of Locai Cos. : 
Stocks, par, $11.362.011.65... 
Bonds, par, $4,858,380.00..... 


Stocks of Manufacturing and Other Cos. : 
Canadian General Electric Co., par, $1,000,000... 1,000,000 00 
Excelsior Electric Co., par. $6,000........... .... 

Fort Wayne Electric Co., par, $704,700........... 
Northwest General Electric Co., par, $155,000... 
Miscel. companies, par, $481,033................. 


OTHER ASSETS. 


ee e Бө 25.772.622. 0 


as а guarantee against its customers’ поез and accounts „ . TEM 8.87 1, 088. 58 
transferred to the General Electric Company, and after credit- NOD BONMUUBDIS. 4 . 402222. 5.151.950.64 
ing ip with sundry assets taken over by this company 9,965, 118.22 Aocounts REcOlvadles r bees e а: 7,078,879.15 16,101,868.87 
Making present cost, as shown on the balance sheet............... r . РЕ 2.307. 225.13 
This amount represents the following : Lega 10 POF СӨЮ. .. „+4 see nato (ht 7559454» ее: 230.722.651 — 9.076,509.68 
Manufacturing plants, being the investment in lands, build- re і 
ings, machinery and tools at Lynn, Mass............ ........ $1,240,006.77 C ˙² J ¾ꝛ Ам іс ала 
FP d SA ТЕЛИ DO prog _ 3,807,962 75 29,559,600.61 
Cash апа notes and accounts гесеіуа Ме........................ 428.126.91 . 
TR L асран аса ö аана ааыа 135,525 94 B _ 
Consign ments . Fee 8,896.71 
Stocks of the Brush, Excelsior, Fort Wayne ап‹ 
Schuyler Electric Companies, and stocks of LIABILITIES. 
other manufacturing and patent owning com- ' alst . 
panies, par value $7,312,980, carried at............ $4,013,420.11 қ M RN. 680. 426. 900 00 
Stocks ofthe Central Thomson- Houston. Баеп I Ven „„ „ „„ „„ шə ы. r . 
Electric Construction, Northwest General Elec- шры ly т Se oa t vasi Ree nee ee TE datio RE SE een ae 2 1/398,900.00 $34,668,800.00 
tric, Thomson-Houston Electric Li» ht and Thom- 
son-Houston Motor Companies, par value $1,468,- Five per cent. gold coupon debenture bonds.......... ТАТТЫ 10,000,000.00 
ee C 891,750.00 
$4,905,170.11 OTHER LIABILITIES. 
ММА ОК ТАҢЫ ² ² ðꝝ“ͥ] X ˙— 2.500, 000.00 Accrued Interest on debenture bonds $83,838 32 
= 2 Dividends declared but опраіа.................................... 588.00 
$6,575,463.92 Notes and accounts payahle i qée 4,554, 847.68 5.246.219 00 
I . e n E E estates, 1,547, 964.21 5,027. 499.71 
———- — - Surplus January 81, , 1.024.954.590 
%%%. o vau po va — $3,389,352.07 = 
represented by patents. including Brush patents on double carbon arc lamps, storage bat- 280.934. 973.80 


teries and patents on current regulation, all of which have been sustained in the United 
States Courts. and by about 1.400 other patents owned by the Thomson-Houston Company 
and manufacturing companies controlled by it. 


THOMSON-HOUSTON INTERNATIONAL ELECTHIO CO. 


"The entire capital stock of the Thomson-Houston International Electric Com- | 
$1,212,000 .00 


STATEMENT OF PROFIT AND LOSS—JANUARY 31, 1893. 


pany was acquired at a cost, as shown on the balance sieet, of ............ 
This amoun reprenante ae following: $12,129.00 EXPENSES. 
Stocks of other companles. ..... . . „.. . Interest and біясойпб............................................. ............... 
Cash and notes and accounts recelvable.............. eee 468.076.02 Interest on йебепїлїге®опая...................................................... 159 911.17 
Charges against its branch offices.......... IE 463,914.69 Dividends paid and dividends declared but not yet paid........................ 1,971.056.50 
Inventory and consign ments 5522... . 99,019.98 Patents, now charged ОЇТ....................... VVV 118,151.49 
$989.209.69 J Surplus carried TOCW AI «uoce Iter rA Eae EXSExURA ET US Уақ ee | Mr 1,024,954 59 
ЖБД А 22550525 О Г ЗАҚ 8 807,953.32 681,256.37 $3,856,593.10 
ебу. gg OR RACIO CR a OR $530,743.68 EARNINGS. ITA 5 
represented by the rights іп foreign countries under patents of Thomson. Rice and others, 
including contracts fo delivery of $100 000 stock of the Canadian General Electric Company | Net profit from tbe business of the ei:ht months, over and 
and substantial lateresta in other manufacturing and exploiting organizations in foreign above all expenses. deductions for bad debts, etc........... $3,856,598.10 $3,356,593.10 
countries. „ 
. componen mpanies were ed at the Excelsior Electric Company......................... $1.800 
To show the rottenness and corrupt business the P t F plac І Fort Wayne Electric Company 352,850 
methods of the greatest electrical concern in highest figure possible. It was so in this case. Мог иа General песе vcompany............. . 155,000 
б : Ў ; Bcellaneous companies 71,566 
America, а concern which ought to be the pride Now Mr. Coffin has said that the assets of the р =? 
of every electrical man, is an unpleasant task. General Company have been written down toa $582,216 


conservative estimate. Yet how plain it is that 


this is not the case. 


The best interests of the trade, of the art, and 
of the general public, demand it, however, and 


it has remained for ELECTRICITY to perform the 
work. 

Jt is pertinent at this point to call attention to 
the fact that the firm of Woodhouse & Rawson, 
who occupied in England а very similar position 
to that occupied by the General Electric Com- 
pany on this side, hts at last been driven to the 
wall by reason of the continued exposures of the 
British electrical journals, and that the most 
serious and damaging charges of the latter have 
proved to be well within the bounds of truth. 

Now let us look at the statement with the eyes 
of common sense, and in the light of undisputed 
facts facts known to every one who has conducted 
a manufacturing business of any magnitude in 
any line. 


The original assets of the underlying com- 
panies appear in the balance sheet at a higher 
valuation than the one at which they were taken 
over. 

In addition we find that $580,216 of stocks of 
manufacturing and other companies appears twice 
over, This cannot be a typographical error. 

In the statement of assets of the Thomson- 


Houston Company there appear the items of : 


Stocks of the Brush, Excelsior, Fort Wayne, 

апа stocks of other manufacturing and 

patent-owning companies (par value 87,312,- 

980), carried аг................................. $4,013,420.11 
Stocks of the Central Thomson-Houston. East- 

ern Electric Construction, Northwest Gene- 

ral Electric. 'Thomson-Houston Electric 

Light, and Thomson-Houston Motor Com- 


panies (par value $1,468,350), carried at...... 891,750 
$4,905,170.11 
Liquidation value, say............ $2,500,000.00 


These securities have already appeared in the 
$8,410,851.78 of assets of the underlying Thom- 
son-Houston Company in the same column, and 
it is hardly fair to call on them for double duty. 

À conspicuous feature of this statement is the 
omission of the item of the volume of business 
done in the eight months. Financiers and in- 
vestors may bethrown off the track by this omis- 
sion, but not so with men engaged in similar 
lines of business. 

The bulk of business can, however, be estimated 
approximately--probably within $50,000 of the 
actual figures. 

We find as assets : 


// ᷣ TJ REGUM 85. 151.980.641 
ACCOUDIS., sss RA qUER FH УЕ 7,078,879.15 
$12,230,829.79 


Assuming that these items аге correct in 
the balance sheet, and estimating, as is cus- 
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tomary among electrical manufacturing concerns 
generally, that one-sixth of the gross business for 
the year is carried on the books at a given time, 
we see that the General Electric Company has 
done nearly $75,000,000.00 of business for the 
year, or more than any twenty concerns (includ- 
ing itself) in the electrical trade in this country. 

In the assets of the companies taken over to 
form the General Electric Company there were 
book accounts (notes and accounts receivable) 
aggregating over ten millions. 

It is probable that these accounts, ог a large 
part of them, go to make up the twelve millions 
of similar assets in the balance sheet. They were 
book accounts & year ago, are book accounts won, 
and will be, very likely, ten years hence. 

The probabilities are that the General Electric 
Company has done at the rate of about $15,000,- 
000 of business. Has it been compelled, in order 
to do any business, to do it all on paper ? 


Our estimate of $15,000,000.00 of business for 
the company is based on the opinions of men of 
sound judgment in the trade, and furthermore— 
The item of ‘‘ Work in progress, $2,207,982.75," 
which, as is stated in the report, covers ''the 
actual cost to date of all labor, material, etc., on 
unfinished contracts, now in course,” may fairly 
be multiplied by six to get at the total business. 
This is based upon the actual experience of those 
in similar enterprises. 


Indeed $15,000,000.00 is a very liberal estimate, 
as the company’s exhibit at the World’s Fair isa 
large one, valued at nearly a million dollars, and 
it is not entirely fair to call this contract work, 
as the machines are not sold. 

The next items to which we desire to called at- 
tention are perhaps the most remarkable in the 
entire report. Cash on hand appears to be 
88, 871.033. 58, and the notes and accounts payable 
are given at $4,554 ,347.68. | 

Is it credible that in a business where the 
average discount is 3 per cent. for thirty days 
payment (offering an opportunity to make 86 per 
cent. a year), any concern with over $8.000,000 
cash on hand should allow bills and notes to ac- 
cumulate to this amount ? 

We think not. 

Moreover, the figures given, $4,554,847.68, 
force the conclusion that the company is ninety 
days behind in the payment of its bills. 

Scarcely one of the items of assets but deserves 
careful scrutiny. No railroad company whose 
stock is listed at the New York Stock Exchange 
would have the presumption to present so vague 
and incomplete a statement of its affairs. 

The Thomson-Houston International Company 
is not an earner, and it is doubtful if it ever will 
be. 
The Brush Company, properly managed, might 
be a good property. It has, however, been 
practically wrecked by Boston control, and lasi 
year lost over $30,000. It cannot do even as well 
this year. 

The stock.of the United Electric Securities 
Company is entirely problematical in value. 
What value it has ів based upon various collat- 
eral, “ cats and dogs" of local companies, not 
over 50 per cent. of which are likely to prove 
profit earners. Bonds of plants like the one in 
Syracuse, costing not over $800,000 and bonded 
at $750,000, and never earning interest as yet on 
even $300,000, cannot be considered gilt-edged 
securities. 

А detailed list of the stocks and bonds of local 
companies which the Securities Company holds 
as collateral against its own issues might show 
that fifty cents on the dollar was about theactual 
value of the $825,000 of common stock, or it might 
show, as electrical men generally believe,that the 
common stock has no value. 

If the experience of similar companies is a fair 
precedent on which to base opinion, the notes 


and accounts receivable, amounting to $12,280,- 
829.79, will shrink 25 per cent. This would re- 
duce the most substantial part of the assets in 
liquidation by over $3,000,000, or nearly as much 
as the cash on hand at present. 

Our estimate of the value of these various assets 
is somewhat below that given in the balance sheet. 
It is as follows: 

The plants and property of the Brush, Ft. 
Wayne and Schuyler Companies, $1,000,000.00. 
Central T.-H., Easterr Electric Construction, 
Northwest General Electric, T.-H. Electric Light 
and T.-H. Motor Company, по value, all expenses 
being paid by the General Electric Company ; 
they are simply selling agents, showing shortages, 
which are made up by the General Electric Com- 
pany. 2 

The T.-H. International Company is also sim- 
ply a selling agent, and its stock has no solid 
fonndation for value in any amount. 

The United Securities Company is also practi- 
cally a selling agent, only it sells stocks and 
bonds instead of apparatus. 

Stock of the Canadian General Electric Com- 
pany may perhaps be worth 50 cents on the dollar. 
Stock of the Excelsior Company is worthless. 

Th» items of assets, seven and one half millions, 
for patents owned by the underlying companies, 
are absurd. Only one patent is owned by these 
companies covering a result which is not obtained 
by dozens of other manufacturers without in- 
fringing. This is the incandescent lamp patent 
lately sustained. There is already one non- 
infringing lamp on the market, and within sixty 
days there will be four. 

The patents will all expire in the next few 
months, at least all of the important ones. 

These patents are not worth $100,000 in a lump. 
It has cost twenty times tnat for the patent litiga- 
tion of these companes, and the returns are nil. 


In brief, we believe that a correct and honest 
statement would show the total liabilities to be 
twenty millions above assets available in liquida- 
tion, and that the common stock is to-day worth 
less than fifty cents on the dollar. 

We will stand by this opinion until the day 
comes—and it is not far distant—when disinter- 
ested parties will make up a statement of the 
actual condition of the company. 


Detroit Electrical Works. 


A Receiver Likely to Be Appointed. 


A chattel mortgage for $185,500, covering the 
plant, fixtures, patents, notes and money of the 
Detroit Electrical Works, has been filed to secure 
Hugh McMillan, the president of the company, 
for advances made. 

The stockholders have held а meeting to pro- 
test against this action, and will contest the 
legality of the mortgage. They will also petition 
for the appointment of a receiver. 

The troubles of this company have been known 
for some time. The chief difficulty has been 
that the present management has been totally 
ignorant of the requirements of the business, and 
has dispensed with the services of those who did 
know. 

Evecrricity will have somethiug further to 
say on this subject in an early issue. 


The large driving wheel of the Brush Electric 
Light Works at Niagara Falls burst recently, 
doing considerable damage but fortunately in 
juring none of the workmen. The accident was 
found to be due to the tremendous centrifugal 


tension caused by the accelerated motion of the 
wheel owing to some of the mills closing down 
on the hydraulic race. The wheel was of cast 
iron, weight 25,000 pounds, with 18-inch face. A 
similar accident happened at tlie works last fall 
by which one man lost his life. 


Legal Notes. 


The following petition has been forwarded to 
the United States District Attorney concerning 
the Berliner Telephone patent. ‘‘ The Trades 
League of Philadelphia, an organization of some 
1,200 of the largest firms of the city, and which is 
actively engaged in an effort to decrease the ex- 
orbitant telephone charges imposed upon the 
subscribersin Philadelphia,and which movement 


is endorsed and supported by nearly every busi- 
ness organization in this city, would respectfully 
suggest that you would be warmly commended 
from one end of the United States to the other by 
the business men who have to use this, at present, 
high-priced business accessory, the telephone, if 
you would press with all diligence the suit com- 
menced by your predecessor, Attorney General 
Miller, in the Circuit Court of Boston, Massa- 
chusetts, February 8th, to annul the so-called 
Berliner patent, which was applied for June 4th, 
1877, by Emile Berliner, and issued to the 
American Bell Telephone Company, as assignee 
of Emile Berliner, on November 17, 1891, under 
which patent the American Bell Telephone Com- 
pany claim the right to protection for fourteen 
ears more to come. As this matter is one of grave 
importance, and in which we feel a deep interest, 
we will very much appreciate an early reply. ” 


Application was made to Justice Bartlett of 
the Supreme Court last Wednesday by Cardoza 


- & Cardoza for a preliminary injunction on behalf 


of Mary Ryan, as plaintiff, against Michael J. 
Coffey, president of the Board of Aldermen, 
Mayor Boody and the Brooklyn City Railroad 
Company. rs. Ryan sues as а property owner 
along the line of the proposed route for which 
the Board of Aldermen has voted to grant a fran- 
chise for the construction of an electric road. 
Judge Bartlett declined to grant the motion; 
but he intimated that upon the presentation of 
proper papers he wonld grant an order to show 
cause why an injunction should not issue. 
Speaking of the suit brought by the Thomson- 
Houston Company against the San Francisco and 
San Mateo Railway Company, the president of 
the railway company, Behrend Joost, said: 
„After taking the contract to build and equip 
the road the S. S. Construction Company sublet 
the job. One of the sub-contracts was made with 
the Thomson-Houston Company, tbat corpora- 
tion agreeing to supply all of the electrical appli- 
ances we required. The bills aggregated $168,- 
000, and of this amount we have paid $113,000. 
In this suit the value of the supplies is esti- 
mated at $100,000. There has been wear and tear, 
and 1 dare say the figures were put low because 


the indemnity bond in a case of that kind must 
be in а sum double the amount stated as the valne 
of the property involved. 

The amount actually due the plaintiff is only 
$40,000 or thereabout, but I am informed that it 
is the intention of the Thomson-Houston Com- 
pany to seek to regain the property transferred 
Io um utterly ignoring the payments already 
made. 

“Тһе suit has been brought against the railway 
company, that corporation having possession of 
the appliances supplied to the 8. S. Company. 
But the question as to whether the railway com- 
pany is bound a the contracts of the construc- 
tion company will probably be raised should the 
litigation proceed. " 


The injunction by which the Wyandotte Elec- 


tric Light Company prevented the Western Elec- 
trie Company of Chicago from operating the new 
publie lighting plant installed in Wyandotte, 
Mich., by the latter company, has been dissolved 
by a decree of the court. 

The case of the Lynn Gas and Electric Com- 
pany against the Connecticut Fire Insurance and 
twenty-two other insurance companies has been 
finally decided in favor of the electric company 
in the court of last resort. The amount of the 
verdict was $12,000. The case was based on the 
destruction of the engine room and a big Corliss 
engine, caused by a fire in the tower of the com- 
pany (trifling in itself and soon extinguished) 
short-circuiting an electric current connected 
with machinery in the engine house, fifty feet 
away; the short circuiting strained and broke 
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a pulley and a flying fragment from the 
broken pulley struck and disabled the governor 
of the engine, ın consequence of which the engine 
destroyed itself and the building. The Gas and 
Electric Company insisted that the whole damage 
was а loss by fire, and the court agreed with that 
view. The verdict covers the entire loss. 


World's Fair Notes. 


Whether the World's Fair will be ready to be 
formally opened by President Cleveland on May 
ist depends upon how fast the exhibits can be 
placed in position more than upon their re- 
ception at the grounds, as is shown by the 
report of the Superintendent of Installation. Last 


week a daily average of three hundred cars of ex- 


hibits and about 500 wagon loads were received 
from city exhibitors. Extra men have been 
hired to install the goods and get them in shape 
for the opening day. Most of the foreign ex- 
hibits from electrical firms are in the Electricity 
Building, and are being placed in position as fast 
as they are unpacked. About 200 boxes of the 
German exhibit are already in position on the 
second floor of the building. Since the extension 
of the time for receiving from April 10 to May 1, 
the American exhibitors have realized that it is 
necessary to have their goods on the grounds if 
they are to be installed at all before the last 
mentioned date. 

The Westinghouse Electric Company are work- 
ing two shifts of men in order to have a portion 
of the incandescent plant ready for the opening 
exercises. Two of the large 5,000 light alternat- 
ing dynamos are ready to be run as soon as steam 
сап be turned onto the engines. The switch- 
board from which all the circuits are to be 
operated is nearly completed. 

Up to the present time, of the arc light plant 
which is to light the grounds and buildings the 
following machines have been installed: 6 Excel- 
sior, 26 T.-H., 20 Standard, 12 Ft. Wayne, 12 
Brush, 6 C. & C., 4 Mather and 4 Eddy. 

Work on the generating station for the Intra- 
mural Railroad is being rapidly pushed, and it is 
expected that a trial trip will be made during the 
coming week. 

C. D. Wyman, general manager of the Columbia 
Electric Launch Company, came to the park last 
week and is superintending the installation of 


the storage batteries in the boats. Fifteen of 
them are to be resdy May 7 and the remainder 
as soon as possible thereafter. 

The firm of Stranahan, Riley & Wilkinson have 
been granted the concession in the Electricity 
ae and Machinery Hall to demagnetize 
watches, 


BOOK NOTICES. 


ELECTRICAL MEASUREMENTS AND OTHER ADVANCED 
Primers oF Ешествісітү. By Epwin J. 
Houston, А. M., New York; Тнк W. J. 
JOHNSTON Company, Lrp., New York. 429 
pages. Price, $1.00. 

This is the second volume of Prof. Houston's 
elementary treatises, and it presents the subjects 
of electrical measuring instruments, electric bat- 
teries and electric lighting in a non-technical 
manner. 

The work confines itself to descriptions and 
explanations of the principles of various kinds 
of apparatus rather than to their practical appli- 
cations, and for this reason is chiefly adapted to 
the use of students. 

A third volume, now in preparation, will com- 
plete the series, but there is no necessary connec- 
tion between the several volumes, each onc being 
complete in itself, as are the several primers in 
each volume ав far as possible. E 

The subjecta of electric lighting and power oc- 
сару some 200 pages, and the various systems and 
apparatus in general use are described very com- 
pletely. 


Boston Notes. 


As the time approaches when the hen that is on 
should have hatched out her brood and ''come 
off,” interest and excitement throughout Boston 


electrical circles increases, and almost everybody 
is craning his neck to catch an early glimpse at 
the callow brood. Justto pacify the over-anxious 
ones we wish to say that by special wire we learn 
the old lady is feeling comfortable, is sticking 
close to business; receives no callers, and prom- 
ises to do her level best to present to the anxious 
and waiting world, within a few days. а large 
family of brilliantly plumaged chicks. They will 
be spring chickens, too. 


The paper on ‘‘The Fire Hazards of Electric 
Lights,” published in another column, which was 
read by Captain Brophy, the veteran insurance 
and electrical expert, before the Boston Society of 


Arts, Thursday evening, drew together an unu- 
sually large attendance of members, includi 
men who are prominently identified with electri- 
cal interests, and some of whom joined in the 
subsequent discussion. 


As is well known, Boston has passed through a 
fiery ordeal since the beginning of the present 
year, which has cost her fire underwriters or the 
companies they represent well on to $5,000,000 in 


losses. In consequence the insurance people 
have held repeated meetings, discussed these fires 
and endeavored to trace their origin. Of course 
some one bas started the usual lue and c 
against electric wires as the primary cause of all 
the trouble ; insurance rates have been increased 
no less than 1 per cent., and general excitement 
prevails. The question is beginning to be asked, 
Where is the New England Electric Exchange, 
which during its existence did so much to im- 
prove the quality of all electric work, licensed 
only good men to engage in the business, in- 
creased public confidence in the use of electricity 
and did good all round ? It may be that useful 
organization will have to be resuscitated unless 
the fraternity is prepared to see its business seri- 
ously if not permanently jeopardized by blind, 
ignorant and unfounded prejudice. 
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General News. 


What is Going on in the Electrical World. 


Wheeling, W. Va.—The electric street car 
Strike has been settled. 


St. John, М. В. —The electric railway has be- 
gun operations and is doing а rushing business. 


Roanoke, Va.—The Street Railway Company 
intend to change the Salem dummy line into an 
electric line. 


Baton Rouge, La.—The electric street-car 
belt line has been completed, and the cars are 
running regularly. 


Rockville, Md.—A company is to be formed 
to light Rockville with electricity. The capital 
stock will be $20,000. 


Cleveland, Ohio.—The cable rar ea has let 
the contracts for the equipment of the St. Clair 
stroet line with electricity. 


Charleston, Mo.—The Charleston Electric 
Light Company advertises for sale a new electric 
light plant which cost $10,000. 


Ft. Worth, Texas.—The present street rail- 
way will be converted into an electric line as soon 
as arrangements can be made. 


Albany, N. Y.—The Legislature has passed 
the bill extending the term of the New York City 
Board of Electrical Control another year. 


Phenix, Ariz.—The Phoenix Light and Power 
Сошрару has become the successor by purchase 
of the Phonix Electric Light Company. 


Akron, Ohio.— After & long contest the city 
council has renewed the contract for lighting the 
city with the Akron General Electric Company 
for five years. 


Hanover, Ра. — The stockholders of the Han- 
over and McSherrytown Street Railway have 
decided to put the road under contract at once; it 
will be electric. 


New Hampton, Iowa.—At the election held 
here on the 10th inst. the question of putting in 
ап electric light plant was voted upon and carried 
by а large majority. 


Omaha, Neb.—The amended city charter. 
among other things, authorizes the city to build 
or buy gas works and electric light plants, and to 
issue bonds for the purpose. 


Athens, Tenn.—There is probability of the 
Athens Street Railway 5 being reorgan- 
ized and the motive power of the line changed 
from horses to electricity. 


Northampton, Маза. —The bill giving the 
Northampton Street Railway Company the priv- 
ilege of extending its tracks to other towns in 
Hampshire County has been passed. 


Richmond, Ind. —It seems probable now that 
an electric light plant will be established here as 
goon as arrangements can be made with tbe gas 
company, whose contract expires in two years. 


Charleston, W. Va.—People here are dissat- 
isfied with mule motive power, and the Street 
Railway Company will probably have to succumb 
to the popular demand for electrical propulsion. 


Wauwatosa, Wis.—The Wauwatosa Street 
Railway Company has been granted a franchise 
for an electric railway line in certain streete of 
the town. The road will connect with the Pabst 
electric line. 


Wilmington, Del.—The Harlan & Hollings- 
worth Company are placing trolley wires around 
their various shops by means ot which trucks 
aera ec connected will be moved to any part 
of the buildings. 


Brooklyn, N. Y.—The Board of Aldermen 
last week granted valuable street-railway fran- 
chises to the Nassau Electric (P. Н. Flynn’s’, the 
Brooklyn City and the Kings County Electrical 
Railroad companies. 


Leadville, Col.—The Leadville Water and 
Power Company has secured a franchise to erect 
another electric plant in this city. The company 
will furnish power for running mining machinery 
as well as electric light. 


Chamberlain, 8. D.—Some capitalists have de- 
cided to put in an electric light plant here, and 
intend getting their power from an artesian well, 
which, in combination with а local mill-owner, 
they are now having sunk. 


Chillicothe, Ohio.—The plant of the Chilli- 
cothe Electric Railway and Lighting Company 
has been sold to a New York 5 for $140,- 
000. The new company will add two miles to the 
railway line, and make other improvements. 


New Tork. — The Atlantic Postal Telegraph 
Cable Company held its annual meeting on the 
11th inst. and re-elected the old board of directors, 
as follows: A. B. Chandler, W. H. Baker, E. C. 
Platt, J. O. Stevens and T. L. Cuyler, Jr. 


Butte, Mont. —At a recent meeting of the 
Montana Mutual Electric and Telephone Com- 
pany the following officers were elected: Patrick 
Mullins president; J. P. Reins, vice-president; 
W. McC. White, secretary; Fayette Harrington, 
treasurer. 


Dubuque, Iowa.—The foreclosure sale of the 
Allen & Swiney electric light and street railway 
plant to the Old Colony Trust Company of Bos- 
ton, having been confirmed by the court, the 
trust company through the General Electric 
Company of Boston will reorganize the company. 


Chester, Pa.—This city is becoming a great 
trolley centre. Besides its own street lines, it will 
have two or three lines connecting it with Phila- 
delphia. The Philadelphia and Delaware Street 
Railway Company is now endeavoring to get an 
entrance to the city, and if it succeeds, it will 
give us а through line to Wilmington. 


Indianapolis, Ind.—The draft of the electric 
street-railway franchise to be submitted to com- 
peting companies occupies several columns in the 
local papers. There are now four companies 
aiming to get a franchise, but it is considered 
likely that the Citizens’ Street Railroad Company 
will secure the plum. 


Laurel, Md.—A company composed of local 
capitalists has petitioned the city council for 
permission to lay and maintain an electric rail- 
way along the principal streets of the town, the 
cars on the same to be propelled by electricity 
generated at the power house of the Laurel Elec- 
tric Light Company. 

Stockholm, Sweden.—An electric railway will 
soon be constructed from Stockholm to Djurs- 
holm. The electric appliances are to be furnished 
by a firm in Manchester, England, while the 
boilers and the steam engines will be made at 
Eskilstuna. The work will be pushed so that the 
line may be opened for general traffic next fall. 
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Marshallton, Md.—The citizens of Mill Creek, 
Chris:iana and Brandywine, hundreds livin 
along the route of the proposed’ Wilmington an 
Brandywine Springs electric railway, held an en- 
thusiastic meeting here a few evenings ago, the 
object of the meeting being to urge the immediate 
passage of the bill and to censure the Senators for 
their tardiness in taking action on the measure. 


Middletown, Conn.—The Thomson-Houston 
Electric Company held its annual meeting ut the 
office of the Schuyler Electric Company in this 
city on the 10th inst. The following directors 
were elected: Н. A. Pevear, C. A. Coffin, J. N. 
Smith, V. F. Spinney, S. A. Barton and C. H. 
Newhall, all of Lynn; E. E. Griffin, T. Jefferson 
Coolidge, Jr., and 8. E. Peabody, of Boston. 


Baltimore, Ма. —1 is reported that all fran- 
chises and rights of way for an electric railway 
between Baltimore and Washington have been 
secured and that work will begin at an early date. 
A prominent banking firm of Baltimore is pushing 
the enterprise and Boston and New York capital- 
ists are interested in it. The road is to be thirty- 
eight miles long. and is distinct from the Traction 
Company's projected road ani boulevard, which 
seems to hang fire. 


Springfield, Ill. —The People's Electric Street 
Railway has been sold to a Бі. Louis syndicate, 
the same that recently purchased the Springfield 
City Railway. The roads will be consolidated 
under one management and will eventually be 
connected and transfers issued from one line to 
the other. C. K. Minary has taken control of 
the roads. It is said that the new company has 
no connection with the People's Electric Light- 
ing and Heat Company, lately organized. 


Philadelphia.—A charter has been applied for 
by the Electric Traction Compauy, а new organ- 
ization, which intends to lease the Frankford and 
Southwark Passenger Railway Company's road 
and leased lines. and convert the Frankford and 
Southwark road into an electric system. There 
are 100 miles of road, and it is estimated that it 
will require between $6,000,000 and $8,000,000 to 
install the trolley on the entire system. 


York, Pa.—The Edison Electric Light Com- 
pany having announced through the press that 
persons using incandescent lights that were 
not acquired through them were infringing on 
their rights and would be prosecuted, the West- 
inghouse Company has assured their customers 
and the public that they need have no fear of 
prosecution as the company would assume re- 
sponsibility of any action brought against con- 
sumers of their light. 


Atlantic City, N. J.—The extension of the 
electric railway system to Longport by the Penn- 
sylvania Railroad necessitates the enlargement of 
their electric power house, andin a few days work 
will be started on the same. A new 300 horse 
power dynamo is to be added to the already large 
plant. [Instead of motor trains being run every 
hour this summer, electric cars will probably 
leave this city every fifteen minutes or so. 


Pittsburg, Pa.—A committee of electricians, 
consisting of John Ridall, of the Brush Electric 
Company; G. H. Blaxter, manager, and J. H. 
Willock, director of the erai nd County Light 
Company; Superintendent Morris Mead, of the 
Bureau of Electricity, and others, have gone ona 
tour of inspection of underground wire systems 
in the cities of Chicago, St. Paul and Minneapolis. 
As soon as the committee returns from its tour of 
investigation, a conference will be held with the 
city officials in regard to the style of the work to 
be done here. 


Martinsville, Ind.—A syndicate composed of 
Eastern men are reported to have devised a 
scheme to make Martinsville a centre of attrac- 
tion, the waters of the springs here, said to pos- 
sess medicinal virtues of a high order, suggest- 
ing the enterprise. The syndicate propose to 
build an electric line to Indianapolis, if they can 
get a franchise for a street railway in Martins- 
ville, and to make such improvements in this 
neighborhood as to make it a pleasant summer 
resort for Indianapolis people and the residents 
of intermediate places. 


Oakland, Cal.—It is doubtful if there is an- 
other city in the world so well supplied with 
street railroads as Oakland. When all the fran- 
chises have been utilized," says the Enquirer, 
‘ there will be no less than six electric routes to 
Berkeley (counting four branches of the Oakland 
Consolidated Company), four electric routes to 
West Oakland, four to East Oakland (besides a 
horse car road), two to Alameda and one to San 


Leandro and Haywards. Near the centre of the 
city the lines cross and recross like spider webs." 


Winona, Minn.—The Winona General Elec- 
tric Company, an offshoot of the Northwestern 
General Electric Company, now own in fact as 
well as nominally all the public electric light, 
heat and power plants in the city, as well as the 
Winona City Railway. The company have filed 
an amendment to their articles of incorporation, 
increasing the amount of indebtedness which 
they may legally incur from $250,000 to $500,000. 
This company was originally organized as the 
Winona Light, Heat and Power Company, but 
on October 10th last its articles of incorporation 
were amended and the name changed to the Wi- 
nona General Electric Company. 


Mobile, Ala.— The manager of the Mobile 
Street Railroad has effected arrangements for 
changing the motive power of the road to electric- 
ity.—The Mobile Electric Railway Company and 
the Mobile Electric Light and Power Company 
have been consolidated under the name of the 
Mobile Light and Railway Company. The capi- 
tal stock of the new company has been fixed at 
$500,000. The officers elected are as follows: 
John Wilson, of Leavenworth, Kansas, president; 
J. H. Wilson, of Mobile, vice-president and gen- 
eral manager, and A. J. Peaper, secretary; John 
Wilson, J. H. Wilson, J. C. Lysle, W. E. Gor- 
don and A. J. Peaper. directors.—The council 
has passed an ordinance taxing all telephone, 
telegraph, electric light and street car poles. 


The Lundell Motor. 


The 1898 model of the Lundell Fan Motor embodies a self- 
oiling and self-aligning bearing. The new design of fan 
guard gives the outfit an artistic appearance, and the 
black japanned finish is proving popular. This new model 
is a striking exposition of the character of the electrical 
novelties of the Interior Conduit and Insulation Company. 
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The E. E. & S. Voltmeter Switch. 


With theincreasing number of isolated plants. electrical 
practice nd apparatus in this line becomes more impor- 


* double" pole. The arm 15 brass, of two pieces. insulated 
and mounted on the central support. A light spring con- 
tact plece is carried on the lower side at each end, and as 
the arm is rotated by the corrugated hard rubber disk at 
the center, these touch diametrically opposite posts. One 
contact spring is lengthened to bear on the ring on the 
base, and between this ring and the other arm through the 
center post the voltmeter is connected. The test wires 
from the circuit are brought to opposite posts, and by turn- 
ing the arm the voltmeter may be connected to any circuit 
or cut-out. Stops are provided to prevent reversal of the 
current. 

The switches are shipped of any number of circuits, on 


THE E. E. & S. VOLTMETER SWITCH. 
wood bases for templates, or are put upon slate or marble 


bases. 

While there is nothing especially new in this instrument 
it fl. is a long felt want. and its convenience, neat appear- 
ance and workmanship commend it to all station men and 
electrical users who look afrer the details of their plants. 
This is shown by the tact that contractors specify it on 
boards of their construction. 


A Handsome Catalogue. 


The J. T. Case Engine Company of New Britain, Conn.. 
manufacturers of the Case Automatic High Speed Engine, 
have printed for distribution an exceedingly handsome 
catalogue, letterpress in two colors, containing illustra- 
tions of the machinery they manufacture and full and 
perspicuous descriptions of their celebrated engines and 


Тнк HOLTZZER-CABOT Fan Morok EQUIPMENT. (SEE Paar 192.) 


tant. Nearly all large buildings of modern erection main- 
tain their own plants. often very extensive and complete, 
and usually including a switchbcard of slate or marble 
holding the apparatus forthe control of the plant. The 
grouping of a number of machines inthis way, feeding into 
common bus bars, renders Lecessary means of controlling 
each one at any time, and uniting its action, especially 
with reference to voltage. 

ror the latter purpose the Electric Engineering and Sup- 
ply Company of Syracuse, N.Y., have recently placed upon 
the market in connection with their switchboards and 
voltmeters the voltmeter switch—illustrated іп the accom- 
panyipg cut. 

AS the name indicates, the instrument is to be used in 
connection with a number of generatois in place of the 
primitive strap switch or the cumbersome plug method 
adopted when the number of circuits becomes too large 
for the former. They are made іп two styles, Single“ and 


their various parts. Among the practical qualities which 
they claim for the engines are simplicity, direct action, 
compactness, lightness of moving parts, large wearing 
surfaces, automatic lubrication and perfect regulation, 
and these points are classified under their proper head- 
ings and fully described in the catalogue. which also con- 
tains tables giving the dimensions, capacity and all the 
particulars of the machinery manufactured by the com- 
pany. 


The Hart Flush Switch. 


The switches manufactured by the Hart & Hegeman 
Manufacturing Company, of Hartford, Conn., have worked 
their way into the high estimation in which they are held 
by the trade by their intrinsic merits. They are elegant in 
appearance, efficient and reliable, and are finished in any 

style that may be desired. The switch of which the ac- 
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company ing cut is an illustration isthe Hart Flush Switch, 
one of the latest productions of the Hart & Hegeman Com- 
pany. It is attached by screws to a plate of cast brass, 
and is enclosed in a brass shell fastened to the cast plate, 
which protects it from injury from dust or any extraneous 
cause. It can be easily detached for wiring. The plate 
with the switch attached is screwed to the wall, and 18 


covered with а cap of finished sheet metal flanged at the 
edges, this being held in position by the switch handle. 
No Bcrew-heads appear on the surface, as the method 
adopted to hold the exterior plate renders visible screws 
unnecessary and gives it & much neater appearance. 
Common flat head screws may be used for holding the 
plate to the wall. 

The Hart switches are made single and double pole and 
three-way, and are for sale by all supply houses. 


A Unique Fan Motor Equipment. 


As the season advances and time hurries us along to the 
hot days and close nights of summer, the designers and 
manufacturers of electric motors and fans are hurrying 
along with their endeavors and plans to meet what will 
undoubtedly prove to be the biggest boom that has ever 
yet been known in this branch of the electrical business. 
ASin past years, many new and elegant designs will be 
placed on the market and al! secure a share of public wel- 
come. 

The time has arrived when the community can no longer 
do without these necessary aids to comfort, whether in the 
home, the church, the theatre, the office, warehouse or 
factory. A realization of their necessity has been growing 
trom year to year, until at the present time they are in 


pose. This motor is wound for either 1,200 or 1,700 revolu- 
tions per minute, and when so ordered is supplied witha 
three speed switch, which isa novel feature of unusual 
advantage seeing that it enables its owner and user to ad- 
just its cooling and ventilating power to the varying tem- 
peratures that occur in the summer season. The motors 
made by this firm. of which this is а new and improved 
type, had an enormous sale last year, and already the 
orders booked for the coming season ensure an unpre- 
cedented sale. 

Ав we have stated above, this unique outfit 18 only one 
of many devices made by the Holtzer-Cabot Electric Com- 
pany, one other of thelr efficient and popular machines 
being an alternating fan motor, which it is claimed isa 
powerful machine, economical in the use of current, and 
runs without heating. so popular has this machine be- 
come that the company reports having sold its entire out- 
put for the coming season, for 16, too, Is equipped for venti- 
lating purposes. 


INCORPORATIONS. 


Commercial Electric Supply Company, of St. Louis. 
Capital, $15.000. Incorporators: W.F. Carter, Н. D. Ames, 
M. A. Knapp. 


The Ashton and Clarksville Electric Railway Company, 
Ellicott, Md. President, Alban G. Thomas; vice-presi- 
dent, Dr. Hardey ; secretary, Philip T. Stabler; treasurer, 
Charles G. Porter. The proposed lineis to start at the 
terminus of the Ashton. Colesville and Washington road, 
one &nd a-half miles east of Sandy Spring and extend 
about five miles to Clarksville, Howard County. Md., where 
it will intersect with the electric railway that is to be 
built from Baltimore to Ellicott City. 


The bill to incorporate the Fall River and New Bedford 
Street Kailway Company has passed the Massachusetts 
Senate. 


Articles of incorporation have been filed at Pasadena, 
Cal., by the Consumers’ Gas and Electric Company ої Pasa- 
dena, with a capital stock of $100.000. The company was 
organized simultaneously wlth the Consumers’ Gas and 
Electric Company of Los Angeles, with a capital stock of 
$1.000.000. The board of directors of the Pasadena Com- 
pany 18 composed of Messrs. A. F. Mills and J.A. Buchanan, 
of Pasadena, and L. A. Fish, George L. Arnold and George 
B. Shaffer, of Los Angeles. 


The Atwater General Electric Company. Columbus, Ohio. 
Capital stock, $14,000. Incorporators: Arthur 8. Atwater, 
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all but universal demand ; hence it is that there are now 
во many varied types bidding for popular favor, and 
prominent among the most artistic, compact and efficient 
is the outfit we herewith illustrate. 

It is a new type, pattern 1893, direct current motor, 
m anufactured by the Holtzer-Cebot Electric Company, 
Boston, a firm enjoying a fine reputation throughout the 
country for the varied fcrms and high grade character of 
its manufactures. 

From the accompanying cuts, which clearly indicate the 
style and character of this equipment, it would appear as 
though a lengthy description were needless, for it 1s an 
artistic piece of mechanism, and as еЛйісте е as any device 
of the kind can be made. This motor consumes but a com- 
paratively small amount of current—only 85-100 of an am- 

pere—and being provided with a ccommutirg switch it 
produces either a gentle brecze or a cyclonic volume of 
wind when pioviced with a 121nch fan made for the pur- 


Frank B. Maney, Leonard Case, Geo. M. Schombs, of Cleve- 
land, and others. 


The Buchanan Power and Electric Company, Buchanan, 
Mich. Capital stock, $100,000. 


The Electrical Fireworks and Construction Company, 
Chicago. Incorporators: Emil Giroux, Alired Guillaume 
апа Elmer E. Barrett. 


The Hyattsville Electric Heat, Light and Power Com- 
pany, Hyattsville, Md., has been organized and а charter 
applied for. The ірсогрсгаїогѕ аге L. D. Wine, Joseph А. 
Blundon, Charles A. Wells, Henry M. Morrison, W. W. 
Smith and F. H. Smith. Іп its operaticns the company 
will include Riverdale, Highlands and Bladensburg. 


The Armstrong Telephore Company, Dayton, Pa. Сарі- 
tal, $3,000. Directors: George G. Borland, A. K. Goodhart, 
G. S. Morrow, Dayton; fimon Black, Echo; H. Н. Weyl- 
man, Kittanning. 


Crescent Electric Light Company. McKees Rocks. Capi- 
tal, $25,000. Directors: John C. Reilly, WIlllam J. Burns, 
Thomas S. Bigelow. James D. Catling, Pittsburg; Frank 
Thompson, McKees Rocks, Ра. 


ELECTRICAL PATENT RECORD. 
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LETTERS PATENT ISSUED APRIL 11, 1898 


ELECTRIC RAILWAYS AND APPLIANCES. 


495.035. Electric-Railway Trolley. Frank Heath, Mioneap- 
olis, Minn. Filed July 11. 1892. 

495,343. Overhead Contact Device and Switch. Charles J. 
Van De»oele. Chicago, III.; C. A. Coffin and Albert 
Wahl, administrators of said Van Depcele, deceased, 
arsignors to the ! homson-Housten Electric Company, 
Boston, Mass. Filed June 18, 1888. 

495,444. Traveling Contact for Electric Railways. Charles 
J. Van Depoele. Chicago, III.: C. A. Coffin and Albert 
Wahl. administrators of said Van Deprele, decea: ed, 
assignors to the Thom:on-Houston Electiic Company, 
Boston. Mass. Filed Mar. 12, 1887. 

495,456. Condnit Electric Ratlway. William R. De Voe, 
Shrevenort, La.. assignor of ove-fourth to C. W. Daw- 
ley, Dennison, Tex. Filed Sept. 6, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 

495,077.  Electric-Are Lamp. Addison G. Waterhouse, 
Hartford. Conn. Filed Nov. 28, 1892. 

495,240. Incandescent Lamp. George Н. Benjamin, New 
York, N. Y.. agsignor to Siemons а Halske, Berlin, Ger- 
mauy. Filed Nov. 14. 1892. 

495,818. Globe-Holder for Arc Lights. Thomas Н. Faben, 
Toledo. Ohio. Filed Oct. 14. 1891. 

495,461. Electric-Arc Lizht. Rudolph M. Hunter, Phila- 
delphia. Pa.. astignor to the Thomson-Houston Elec- 
tric Company, of Connecticut. Filed Aug. 23, 1592. 

495,463. Electric-Arc-Lamp Carbon. George M. Lane, 
Asbury Park. N. J. Filed Sept. 11. 1890. 

495,467. Incandescent Lamv. Henry Green, Hartford, 
Conn., assignor of one-half to Geo. 8. Miller, ваше 
place. Filed Oct. 16, 1891. 


DYNAMOS AND MOTORS. 


495,046. Electrical Motor. August Knoche, Elberfeld, Ger- 
many. Filed July 22. 1892. 

495,138. Magneto-Electric Machine. Jofeph М. McLeod, 
Brooklyn, assiznor to the McLeod Eleciric Manufactur- 
ing Company, New York. М. Y. Filed April 15. 1892. 

495,139. Magneto-Electric Generator. Josei h N. McLeod, 
Brooklyn. assignor to the McLeod Electric Manufactur- 
ing Company, Lew York, N. Y. Filed April 27, 1599. 


BATTERIES. 


495,107 Electrode for Secondary Batteries. Geo D. 
Coleman, Chicago, III., arsignor of nine-twentieths to 
Craig R. Guerin. same place. Filed June 10, 1892 

495,176. Electric Battery. Frank M. Archer, New York, 
assignor, by mesne assignments. tothe Hero Electric 
Company, Jersey City. N. J. Filed Nov. 25. 1891. 

495,177. Electric Battery. Frank M. Archer, New York, 
N. Y., assignor. by mesne assignments, to the Hero 
Electric Company, Jersey City, N. J. Filed Nov. 95, 


1891. 
495,806. Galvanic Battery. Clyde J. Coleman, Chicago, 
Ill. Filed June 6, 1891. 


TELEPHONE AND TELEGRAPH APPARATUS. 


495,080. Means for Telezraphing. William Н. Fahrney, 
Chicago. 111. Filed Oct. 22, 1892. 

495,087. Central-Oftice Apparatus and Circuit for Telephone 
Exchanges. Edward J. Hall. Morris, N. J., assignor to 
the American " elephone and Telegraph Company. of 
New York Filed Oct. 13. 1892. 

495,090. Granulated Material їг Transmitting Telephones. 
William W. Jacques, Newton. assignor to the American 
Bell Telephone Company. Boston. Mass. 

495,179. System for Protecting 1 өере шога from 
Lightning. John J. Car! y. New York. N.Y., assignor to 
the Metropolitan Telephone and Telegraph Company 
of New Yo k City. Filed Aug. 5. 1899. 

495.180. Telephone-Gage. John J. Carty, New York. N. Y., 
e Frank A. Pickernell, Newark, N. J. Filed Aug. 81, 


MEASURING INSTRUMENTS, JNDICATORS, ETO. 


495,047. Electrical Indicator for Rudders. Charles V. 
Knowles. Somerville. N. J.. assie nor to Edwin Holmes, 
New York, М. Y. Filed Feb 16. 1892. f 

495.086. Voltmeter and Ampere-Meter. Eugene Gengen- 
bach. Schenectady, N. Y. Filed May 13, 1892. 

495.127. Electric-Annunciator System. Edmund R. Wile 
der, Kansas City. Mo. Filed June B. 1882. 

495,148 klectre-Mechanical steam Engine Recording- 
Indicator. Reuben G. Collins, Dollar Bay, Mich. k ed 
May 2, 1892. 

495,175. Dyramometer. Edgar J. Wood, New York, N. Y. 
Flled March 81, 1892. 

495,225. Potential-Indicator. George A. Lintner, Minne- 
apolis, Minn. Filed Nov. 17, 1893. 


MISCELLANEOUS. 


495,026. Spool for Electric Coils. George W. Demmick, 
Lynn. Mass. assignor to the General Electric Company 
of New York. Filed Nov. 23, 1892. ; 

495,088. Multiple Thermal Cut-Out. Warren 8. Hill. Bos- 
ton, Mass., a*sig1 or to the 1 homson-Houston Electric 
Company of Cornecticut. Filed Aug. 10, 1889. Ke- 
newed June 2. 1890. 

495,058. Commutator-Connector. Edward D. Priest, Lynn, 
Mass., assignor to the General Electric Company of 
New York. Filed Nov. 16, 1893. 

495,125. Electro-Magnet. Simon Н. Stupakoff, Pittsburg, 
a-signor to the Union Switch апа Signal Company, 
Swissvale, Pa. Filed Sept. 5. 1892. 

495,136. Cummutator-Brush. Kerl Koch, Elsey, near 
} ohenlinburg. Germany. Filed Nov. 10. 1892. 

495,198. Kallway Darger-Signal. Arthur W. Berne. New 
York. N. Y., assiguor of one-half to William н. Walsh, 
same place. Filed Aug. 5. 1892. 

495,229. System of Electric Conversion. Edwin W. Rice, 
Jr.. Lyun, Mass, assignor to the Thomson-Houston 
Electric Company of Connecticut. Filed June 18, 1888. 

495,257. Electric Alarm-Clock. Thomas P. Adams, Rico, 
Colo. Filed May 23, 1892. 

495,321. Electric Street-HRallway Sweeper. John W. 
Fowler and John Hutton, Brooklyn, N. Y.. said Hutton 
assignor tothe Lewis & Fowler Manufacturing Com- 
pauy, same place. Filed May 6, 1892. 

495.398. Apparatus for Electiic Welding. Charles L. 
Coffin. Detroit. Mich. Filed June 11, 1891. 

495,894. Machine fer Electrically Welding Metals. Charles 

L. Coffin, Detroit, Mich, Filed Aug. 6, 1892. 
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A Practical Success. 


The Stanley-Kelly Motor for Two-Phase 
Alternating Currents. 


The alternating current, although possessing 
great flexibility in its applications to industrial 
problems, has been greatly handicapped in its 
competition with direct currents on account of 
the difficulties experienced in producing prac- 
tical motors adapted to this system. Although 
synchronous motors have been used for several 
years on the ordinary single phase alternating 
current in general use for lighting, the fact that 
no torque is exerted by these motors until they 
reach about their normal speed, and that the 


service until the motor comes to its normal speed 
and they arethen short-circuited, At thestandard 
frequently adopted in this country, 133 P. P. S., 
the false currents developed in an alternating cur- 
rent motor are very excessive, and make it gen- 
erally impracticable to produce a system for both 
light and power fed by the same dynamo and 
circuits. These false currents have made regula- 
tion impossible, and have made necessary gener- 
ators, lines and transformers so dispropor- 
tionately large for the work to bedone that it has 
been uncommercial. In a commercial system for 
distribution of light and power widely through- 
out a city, motors which take current about pro- 
portionate to their load are essential,and with the 


— 


— 


THE STANLEY-KELLY MOTOR. 


current consumption is excessive on light loads, 
has precluded their general adoption on lighting 
circuits. 

To overcome these defects, the Stanley Electric 
Company of Pittsfield has introduced a motor of 
an entirely new design, to be operated on two- 
phase alternating current circuits, their idea 
being to introduce a system from which either 
incandescent or arc lighting as well as power can 
be furnished. Up to the present time the multi- 
phase alternating systems are theonly ones which 
have been demonstrated to be successful for the 
distribution of both light and power from the 
same circuits, and the two-phase current has been 
selected in this case as being the simplest and re- 
quiring the fewest changes in construction of the 
lines. 

The new Stanley motor, shown in Figs. 1 and 
9, differs from the rotary field types which have 
been invented by Tesla and others, and is con- 
structed on entirely different lines. The machine 
is in principle а species of transformer in which 
the fields correspond to the primary and the 
armature to the secondary circuits. The fields 
are composed of laminated sheet iron forming & 
ring with interior projecting pole pieces. This 
field is divided at the centre of its length, and 
one side is advanced so as to bring its poles mid- 
way between those of the opposide side. To 
avoid the demagnetizing of the fields by the in- 
duced armature currents, heavy copper conduct- 
ors forming a closed circuit are set in the field, 
and act to neutralize the effect of the armature 
upon the field. 

The armature is wound with two wires corre- 
sponding to the two phases, and these windings 
form closed circuits which have no connection to 
the field circuit. The two inside ends of the 
armature coils are connected to one brush, and 
the outer ends to two others, a three-ring col- 
lector being used in order to allow resistances to 
be thrown in the armature circuit on starting. 
The brushes and collector, however, are only in 


various multiphase motors which there has been 
so much effort to introduce this has not been ac- 
complished. 

To avoid this difficulty in the Stanley motor 
condensers are placed in multiple with the fields 
of the motor, and the false currents, instead of 
going back through the transformer through the 
line to the generator and disturbing the whole 


system, simply flow in a local circuit through the 


condevsers. Much study has been given for the 


mercially on 16,000 alternations. The condenser 
does not complicate the system materially,as when 
it is once set up there is nothing more to do to it 
and it should require no more attention than a 
transformer. 

Some of these motors have been in practical op- 
eration doing work from day to day for the past 
віх months, and for the past two months an 80 Н.Р. 
two-phase generator has been running in the 
station of the Pittsfleld Electric Company sup- 
plying about 40 н. P. of lights and abont 40 н. P. 
of motors (seven in number, in sizes of from 10 
Н. P. down), in practical use without a hitch or 
accident of any kind. 

The Stanley-Kelly motor makes it possible for 
stations at comparatively small expense to add 
power to their lighting service, no matter where 
the power is located, and get all the benefits of 
long-distance distribution of power in connection 
with their lighting circuits without throwing 
away much of their present apparatus. It would 
be better in the case of & new installation to use 
a lower frequency, say 60 ог 65 Р. P. s., and it 
should be borne in mind that the total efficiency 
of the system with this lower number of alterna- 
tions would be somewhat better than with 133 
P. P. S., although so far as reliability of operation 
is concerned one is equally good with the other. 

The shops of the Stanley Electric Company in 
Pittsfield are operated througbout by these ma- 
chines which are apparently giving great satisfac- 
tion. The motors start with а good torque, and 
come up to normal speed as quickly as a direct 
current machine, and the absence of а commuta- 
tor or any parts requiring adjustment makes 
them extremely handy to operate. The heating 
of the fields in these motors is also very slight, 
and a burn-out is almost impossible even with a 
heavy overload. The accompanying diagram 
shows the general plan for distribution of incan- 
descent and arc lights and power on the same 
circuit which is being practically demonstrated 
in Pittsfield. - 

The area over which power can be economically 
distributed from a central station in this way is 
greatly increased, and the cost of the lines isonly 
a fraction of what is necessary with direct cur- 
rent systems. 


Тнк STARLEY KELLY MOTOR. 


past two years to the manufacture of condensers 
for commercial use and with the result that they 
can now be made thoroughly reliable and at rea- 
sonable cost. 

The Stanley-Kelly motor is claimed to be 
as much better on lower alternations as any other 
type of motor, so that if it is better than other 
types of motors on 133 P. P. s. it should be cor- 
respondingly better on lower frequencies, but by 
reason of the condensers and the compensating 
winding of the field it works perfectly and com- 


Electricity as a Reformer. 


(From the Roanoke Times.) 


What a difference the electric lights make in the town! 
There is hardly a point within the semi-circle of half a 
mile radius south from Henry street and Salem avenue 


where reasonably coarse print may not be read at mid- 
night. Little groups of three or four ladies do not hesitate 
now to attend the theatre without escorts. Next winter 
the result wil] be even more visible in the same direction. 
There have been less offences ofa police character since 
the lights were turned on. It Is even believed that it is 
safe for our esteemed friend, W. P. H., to again attempt 
the cultivation of chickens. His last herd of hens eloped 
911 а colored party, who loved them not wisely but too 
well. 
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The Fire Hazards ot Electticity. 


— 


BY OAPTAIN WILLIAM BROPHY.* 


I have been requested by your secretary to 
prepare a short paper on the Fire Hazards of 
Electricity, in which I am to present the insu- 
rance side of the question. ThisI have attempted 
to do in as brief à manner as possible, as I under- 
stand the matter is to be fully discussed by 
gentlemen who, I have no doubt, will deal with 
this subject in a manner befitting its great im- 
portance. 

On the introduction of the electric telegraph 
as а means of communication between distant 
poiuts, the few wires stretched from pole to pole 
were not looked upon ав а means of increasing 
the fire hazard, as their number was во few as 
not to be а serious hindrance to the fire depart- 
ment, and the cases where atmospheric electric- 
ity followed the wires to the switchboard and in- 
struments causing small fires were so rare as to 
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people, and often their protests were met by that 


- trite saying, Well, what аге you going to do 


about it.” 

With this enormons increase of electric wires 
the delays to the fire department became more 
frequent and losses by fire were often greater 
than need be, due to this cause; yet they did not 
endanger the lives of the firemen to any great 
extent, and were handled without fear. 

Later came that new form of electric energy— 
the electric arc light. Gradually it worked its 
way into public favor and gradually its power 
for mischief to the fire underwriters and owners 
of property became manifest by reaching the 
pockets of both. This was inevitable owing to 
the first crude methods resorted to for the trans- 
mission of this new form of energy. The exist- 
ing forms of insulation were not equal to the 
task of confining this greatly increased force 
within bounds, and in fact no other people in the 
world but our own would have permitted the 
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gerous also, and asa matter of fact firemen are 
justified in refusing to handle electric wires in 
towns or cities where an are light plant is in- 
stalled unless during the hours when it is not in 
operation. 

Next in order came the incandescent electric 
light, direct or low tension system. While the 
wires for this system proved another obstruction 
they were not dangerous to life and limb; yet 
firemen who are not expert electricians looked 
upon them with mistrust. Later still came the 
electric power circuits, At first no greater than 
the usual 110 volt current was used, which is not 
dangerous to life or limb. Later this was in- 
creased to 220in order to reduce the cost of con- 
ducting wire. 

Next came the transformer system of electric 
lighting where a current of 1,000 to 2,000 volts is 
used in the primary conductors from dynamo to 
transformers. These were another obstruction 
and dangerous to person. 

About the same time came the electric street 
railroads with their trolley wires, feeders, span 
and guard wires. That these prove a serious ob- 
struction at fires no sane mancandeny. They 
also are a source of danger to the firemen and 
contact with them is studiously avoided by those 
brave guardians of our lives and properties. 

І һауе thus far dealt with but one feature of 
the fire hazards due to overhead electric wires. 
I now come to another—their liability to become 
the direct cause of fires. 

First is the liability to cause fires on the out- 
side of buildings. Occurrences of the kind are 
rare, yet cases of this nature are not unknown. 
This is due in most instances to defective insula- 
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DIAGRAM OF CONNECTIONS FOR Two-PHASE ALTERNATING SYSTEM. 


hardly attract attention. By slow degrees, as the 
benefits of this great invention began to be 
appreciated, the wires began to increase; still, 
while they proved a hindrance they were not 
looked on as a hazard to be seriously considered. 

Later came the dial telegraph for communica- 
ting between local points, and the stock-ticker 
for sending out market quotations, but these in- 
creased the number of wires only slightly. 

But after the invention of the speaking tele- 
phone and the perfection of the exchange system, 
then the increase of aerial wires was enormous; 
every available spot on roof or front of buildings 
was eagerly seized on by the busy linemen, often 
without due regard to the rights of owners or 
occupants. Lines of poles eprang up at all 
points, sometimes during the hours of night, and 
met the astonished gaze of the law-abiding citi- 
zens for the first time as they wended their way 
to their places of business. The location of these 
intruders was not always selected with a view to 
the comfort or convenience of these same good 


* Read before the Society of Arts, Boston, Thursday, 
April 18, 1898. 


introduction of an element fraught with such 
possibilities of danger to life and property with 
no real means for keeping it under control. But 
we are ever ready to take chances and assume 
risks in order to gain time or secure some im- 
provement that will contribute to our comfort or 
add to our wealth. 


With the introduction of this class of wires 
came another obstruction to the efforts of the 
firemen in extinguishing and preventing the 
spread of fires, and also & certain amount of 
demoralization in their ranks. Меп who would 
face the flames, inhale poisonous gases, and 
stand beneath tottering walls without flinching, 
stood in wholesome dread of the аге light wires. 
The former elements of danger they were familiar 
with and could to some extent avoid them, while 
the latter contained hidden and to them mysteri- 
ous dangers that they knew very little of. To 
handle such wires or come in contact with them 
meant injury or death. In addition to this they 
soon learnt that the wires they had been accus- 
tomed to handle with impunity, and remove 
when an obstruction, were liable to become dan- 


tion at one or more points of the circuit permit- 
ting a derived circuit through or on the surface 
of inflammable material and imperfect contact at 
binding posts and cut-out switches. 


Next we come to the greatest fire hazard from 
the overhead wires—the danger of electrical con- 
tact between the harmless low tension and the 
dangerous electric light and power wires. The 
arc, incandescent, power, railway and alternating 
wires are capable of doing great damage in this 
way by sending currents greatly in excess of the 
safe carrying capacity of the smaller wires, and 
heating them sufficiently to cause the ignition of 
any inflammable substance in the immediate 
vicinity. 

I will now cousider the wires in the interior of 
buildings ав a fire hazard, and will begin with 
those of the arc lighting system. For the sake 
of securing sufficient mechanical strength the 
size of wire used for this system has a much 
greater amount of conductivity than is necessary 
for safely conducting the current, so that no 
danger need be apprehended from overheating 
them. Where an abnormal amount of heat is 
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produced in one of these circuits, it is due to im- 
perfect joints or connections, thus introducing 
an excessive amount of resistance at such points. 
There is also more or less danger from the arc 
lamp, due to broken globes permitting pieces of 
hot carbon to drop on to inflammable goods, also 
from improperly trimmed lamps, which permits 
the burning out first of the carbons and then the 
metal holders. This latter will surely cause 
trouble in many places. 

Fortunately those engaged in the business of 
electric lighting recognize the wisdom of the 
practice of not concealing from view this class of 
wires, thus rendering the task of installing them 
with a reasonable amount of safety comparatively 
easy, and rendering their inspection less difficult. 

Fire hazards from the incandescent system are 
confined wholly to the wires or conductors. The 
danger from the lamp need not be considered. 
Trouble can and does arise at times from the 
lamp socket. 

I will now treat of the direct system, where a 
system of circuits, mains and branches are sup- 
plied from a central station from one or more 
dynamos delivering current into one common 
conductor and thence through a system of feeders 
to the distributing mains. The electromotive 
force necessary for the distribution of current ir 
this system is not sufficient to cause serious in- 
jury by reason of shock to the nervous system, as 
it does not exceed 220 or 230 volts at the dynamo. 
But the quantity of current is sufficient to seri- 
ously burn & person under some circumstances, 
and would also under favorable circumstances 
cause serious loss ру fire. The amount of current 
flowing from the generating station is limited 
only by the capacity of the dynamos and the 
number of lamps in use. The potential or press- 
ure is as nearly constant as is possible to make 
it, but the amount of current is in proportion to 
the number of lamps. Whence may be asked 
comes the fire hazard from this system? А very 
natural question, and one that suggests itself to а 
great mauy people. But the fire hazard can be 
much greater from this than from the arc system. 
Hundreds of amperes of current are sent out over 
this system of feeders to supply lamps and motors, 
sufficient to melt down nearly if not all the in- 
terior wires in many buildings, if by reason of 
one of the many causes that suggest themselves 
to those familiar with the subject an abnormal 
flow of current takes place over them. 

You may ask, how can this occur? Current flow 
is regulated by the electromotive force or press- 
ure and resistance, or, if you please, friction. To 
supply & given number of lamps or given size of 
motor,& given size of wireis necessary. The 
filament in the lamp affords а path of very high 
resistance for the current. As they are connected 
up in multiple the greater the number of these 
parts are the less the total amount of resistance. 

If through ignorance or motives of economy 
the supply wire is too small, heat is generated 1n 
the wire, and if the number of lights is suffi- 
ciently in excess of the safe carrying capacity of 
the wire, it can be brought to a white heat or 
melted even—a dangerous process near inflam- 
mable material. 

If the wires are properly proportioned and 
through any means those of opposite polarity 
(positive and negative) are brought into metallic 
contact, a path of low resistance is then estab- 
lished and an excessive flow of current results 
with the same consequences as before. 

Derived circuits established to and through the 
earth caused by defective insulation, even though 
the points of contact be widely separated, will 
bring about this same result. 

It is true that safety fuses are brought into play 
to prevent occurrences of this kind, but it 1s not 
an unusual thing to find fuse wires at the junc- 
tion of circuits and branches far in excess in 


carrying capacity of the wires they are designed 
to protect, and it is not unusual after the fuse 
wire has performed its functions by melting, to 
find it replaced by one whose fusin * point is 
many times in excess of the original; and I have 
known cases where, after the failure of the 
largest fuse wire to maintain the continuity of 
the circuit, copper wire was substituted therefor. 

I next come to the fuse blocks or bases. The 
earlier types were of wood, contact between 
wires and fuse secured under screw heads. The 
inevitable shrinkage of the wood destroyed the 
contact, and heat or & series arc was the first re- 
sult, and later a fire, insignificant or of consider- 
able magnitude according to circumstances. Too 
often these devices were concealed from view, 
thus increasing the hazard. 

Next come the switches for turning on and 
cutting off this supply of current. When mounted 
on wooden bases they were capable of doing all 
the mischief ascribed to the wooden base cut- 
outs. In addition to this may be cited imperfect 
contacts, introducing an excessive amount of re- 
sistance and increasing the temperature to an un- 
safe point. The inexcusable practice of placing 
switches of insufficient capacity is sure to bring 
about the same results. 

That undesirable trio, the combination fixtures 
for gas and electric lights, the cheap insulating 
joint and wood or fibre base cut-out, concealed 
under the metal canopy of the fixture, has been 
and is now another fruitful source of trouble and 
added fire hazard. The heat from the gas burn- 
ers on a large fixture causes the fibre insulation 
to shrink, permitting the gas to. escape, in small 
quantities at first, but steadily increasing in vol- 
ume. The contact between the screw head and 
fuse is destroyed from the same cause, a slight 
arc established, the escaping gas ignited. the fibre 
in the joint burned, and a burning gas flame, 
limited only by the size of the pipe, is the result. 


Next in order comes that twin brother in in- 
iquity of the swinging gas jet, the so-called flexi- 
ble cord, to the ends of which are suspended ғо 
many incandescent lamps. The best of this is 
not safe in some locations, such as show windows 
or any other place where it is in close prox- 
imity to inflammable goods, while the cheaper 
grades are positively dangerous in nearly all 
places. While the use of this may be admissible 
for suspending lamps in the usual way ia build- 
ings which in themselves are of slow burning 
construction, and contain little that is inflamma- 
ble, the practice of fastening it to the walls or 
ceilings. either by means of cleats or staples, or 
concealing it between floors апа partitions 
cannot be too severely condemned. Such a 
practice adds another to the fire hazards of elec- 
tricity. 

Next comes the wires for incandescent electric 
lighting, their character and the methods of in- 
stalling them. It goes without saying that the 
very best of insulating covering is none too good 
for electric light wires. It should be water-proof 
in many positions, while there are cases where 
this is not necessary. Another desirable quality 
it should possess is non-inflammability, but very 
little of the best grades of insulation for wires 
possesses this desirable feature. Wires covered 
with any known grade of insulation, held in place 
by wooden cleats, add to the fire hazard toa 
greater or less degree, depending on their loca- 
tion. the distance between opposite poles, and the 
care with which they are placed in position. 
Wires that are concealed between floors, ceilings 
and partitions, where not supported on non- 
inflammable insnlators, and are permitted to rest 
on gas, steam, water or hot-air pipes, or other 
conductors, dependence being placed on the cov- 
ering of the wire to prevent electrical contact, 
add to the fire hazard. When wires of opposite 
polarity are run through a single hole in wooden 


joist, beam, stud or partition, and are laid side by 
side without proper means of separation, they add 
to the fire hazard, due to the fact that the best 
form of insulation has & limited life, and te the 
other fact that theever-present rodent finds some 
forms а dainty morsel when nothing better can 
be had. Asa result of their feast an arc may be 
established, and if the insulation is highly in- 
flammable, a fire between the ceilings and parti- 
tions is rather apt to follow. Loose connections 
and poorly made joints are another addition to 
the fire hazard. Joints when improperly made 
and not soldered soon become a source of danger. 
Solder alone will not insure a perfect joint and 
immunity from excessive heat at this point. 

The practice of enclosing two wires of а cir- 
cuit covered with а high grade of insulation in an 
insulating tube that is itself highly inflammable 
is another addition to the fire hazard. 

All the causes assigned for increased fire 
hazard to this system of electric lighting is ap- 
plicable to the system known as the alternating 
or transformer system, with the exception of the 
fact that the amount of current it is possible to 
convey into a building is limited to the capacity 
of the transformer. The lamps used on this 
system are usually what are known as fifty volts. 
and the current necessary to bring them to a state 
of incandescence is about one ampere. A 75 light 
transformer then could deliver only about 75 am- 


res. 

ре have endeavored as far as possible within the 
limitsof this paper to give most of the causes for 
increased fire hazards due to electricity. It is 
due, however, to those engaged in the various 
branches of electric industries and those who use 
electrical energy for light, power or the trans- 
mission of intelligence, to state that many of the 
devices I have condemned are not now manufac- 
tured, although many are still in use, and that 
many of the bad practices that I have condemned 
are not indulged in by reputable men and firms. 

I firmly believe that electricity in the service of 
man can be rendered docile and harmless, but to 
point out the manner in which this desirable end 
can be attained is beyond the scope of this paper 
and the limit of the time allotted to me at this 
meeting.  'This, however, night be made the 
subject of another paper. 

I will now close by saying thatthe man or firm 
who will take advantage of the limited knowledge 
of electricity possessed by the average citizen, 
and install electric wires in such a way as to in- 
crease the fire hazard, should be deemed guilty 
of а misdemeanor, and should fire result should 
be deemed guilty of arson. The electric light- 
ing company who would connect its service wires 
and furnish current toa building unsafely wired 
should be deemed an accessory before the fact and 
punished accordingly. 

It is within the power of those engaged in in- 
stalling electric lights and wires and furnishing 
electricity for light and power to greatly reduce 
the fire hazard, and stop the complaints of under- 
writers of the increased number of fires due to 
electricity. 

Discussion, 

At the conclusion of Captai ү 
the Chairman called uon Mr. p of the 
General Electric Company, to speak on the topic. 
In complying with this request Mr. Parshall said 
that the General Electric Company had facilities 
for manufacturing and supplying every kind of 
electrical apparatus for the distribution and utili- 
zation of current. Besides supplying such ap- 
paratus they had also issued full and explicit in- 
structions and directions to their customers and 
the publie generally how properly to handle 
electrical machinery. In reference to the absorb- 
ing subject of losses by fire occurring through 
electricity, he could say that such loss had been 
proven to be not more than 1 per cent. of the 
entire loss. In Boston there had been several 
great conflagrations which had been attributed to 


electricity though it was not proven. In Phila- 
delphia, St. Louis and other cities, fire losses 
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through the electric current had been but а small 
fraction of 1 per cent. 

_ Something had been said about the dangers of 
inside wires. It was true there might be some 
slight danger at times, but if only the public 
would show a willingness to pay a little more for 
electrica] appliances. things could be made safe 
enough. Cheap work and cheap labor were a 
mistake in such a business. 

With a view to allaying public fear as to the 
dangers of overhead wires, his company had all 
along maintained that all low potential wires 
should go underground. Such a change had been 
completed in London, Chicago and elsewhere, 
with gratifying results, and it would be well to 
insist on the change being made over here. 

In connection with the subject of fire hazards, 
the great trouble of overhead wires was the ob- 
stacle they raised in the way of those who had 
to fight the fires. The supposed dangers attend- 
ing the transmission of power did not exist to 
the extent supposed. The electric current had 
been found to be so useful and convenient that 
nowadays people forgot to use the most ordinary 
prezautions in dealing or handling it, but the 
action now being taken by the various insurance 
corporations was stirring up publie interest, and 
more care would be used in future. Even manu- 
facturing and construction companies engaged in 
electrical work were now interested in doing the 
best work only. Because of the appearance and 
rumored dangers of electric wires, the public had 
become prejudiced against them. Take the re- 
ports of the various fire departments throughout 
the country, and it would be found that the num- 
ber of fires caused by electricity did not reach 2 
per cent. of the entire number. In view of what 
had been said and written at various times about 
the dangers of electricity. the different companies 
stood ready to do everything necessary to obviate 
all dangers, The interests of the people and the 
interests of the eleetrical fraternity were identi- 
cal, and as publie needs indicated themselves the 
electricians were always ready to be up and 
doing. | 

A gentleman who spoke for the New England 
Telephone and Telegraph Company said that his 
company had nearly solved the problem by plac- 
ing all but a few of their wires underground. 
The rest would disappear shortly. Captain 
Brophy was asked if the introduction of electric- 
ity had inereased the fire risks, to which that 
gentleman replied that it had not increased 
those risks by increasing the number of fires. 

Professor Charles R. Cross, of the Massachu- 
setts Institute of Technology, remarked that the 
unwillingness shown by the publie to pay a fair 
price for electric devices had been somewhat 
overstated. In the early days of the business 
poor apparatu- was too often put in, the use of 
which shook public confidence in the value of 
electric lights. Jmprovements, however, had 
been made year after year, though even to-day 
some poor machines were still being sold and 
used. After any serious conflagration the investi- 
gations disclosed that not always were the best 
devices used. What applied toconstruction work 
likewise applied to the machines themselves. 
Manufacturers had put out machines they would 
rather not have sold but for the public demand. 
Originally a current of 6 or 7 amperes was sup- 
plied and was considered sufficient; to-day a cur- 
rent running from 60 to 70 amperes was a common 
thiag. Whenthe demand was simply for every- 
thing of the very best quality, the manufacturers 
would be ready to meet the demand. 

Col. Hewins said that it was not always the fault 
of the manufacturers that other than the best ap- 
paratus was supplied. The demand for cheap 
goods was the source of much of the evil. Sev- 
eral years ago the New England Electric Ex- 
change accomplished great good by the improve- 
ments it encouraged in every department of the 
business, and such ап organization would be of 
value even to-day. 

Mr. T. Wright of the General Electric Com- 
pany, in answer to а question from the chairman 
if anyone present could inform the meeting if 
there was known to bean efficient underground 
conduit in existence, said that for some time he 
had been working on that special thing and had 
found that there were many and great difficulties 
to be surmounted. Different styles of conduits 
had been experimented with, including the 
Bentley-Knight system, but none ав yet had been 
found practicable. In Europe they had been 
somewhat more successful in such work, though 
even there the only conduit system that could be 
considered a success was the system in use in 
Buda-Pesth. The terrible weather of winter was 
the great obstacle to be overcome in this country, 
and it remained to be seen if that obstacle could 
be successfully dealt with. 
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Mr. Blodgett, electrical superintendent of the 
Boston and Albany Railroad, who presided over 
the meeting, closed the discussion by relating 
several instances in which the telegraph system 
of the Western Union Company had been more 
or less seriously affected by induced currents from 
electric railways operated at quite long distances 
from the place where the effects of these currents 
were noted. 

A vote of thanks to Captain Brophy closed the 
proceedings. 


The Cost of Steam Power Produced With Engines of 
Different Types Under Practical Conditions; with 
Supplement Relating to Water Power. 


BY CHAS. E. EMERY, PH.D." 


Discussion. 


The President—I think the impression which 
many of you have received is the same as my 
own—of surprise that there is so little difference 
between the total cost of power for the different 
classes of steam engines. Any one who has been 
called upon to make a selection of & steam plant, 
and has received from fifteen to twenty bids from 
different builders, together with the claims for 
economy made by each, has been much in doubt 
ав to the wisdom of а final judgment. I must 
confess:that I myself have often been confused 
by the conflicting claims, and I think the paper 


which has been presented to-night will aid every 
engineer in settling these oftem'imes puzzling 
questions. 

The conclusions which Dr. Emery has reached 
in the matter of the use of water power in plants 
for the electric transmission of power is similar 
to that which I arrived at sometime ago. Before 
I go into any details, however, I shall ask Profes- 
sor Forbes— who Isee is present, and who by 
reason of hie experience and his present connec- 
tion should be well qualified, not only to give us 
his views upon steam plants, but particularly 
upon combined hydraulic and electric plants to 
say а few words upon this subject. 

Prof. George Forbes— Everybody, I аш sure, 
must appreciate what enormous importance this 
paper is going to be to us all. No doubt there 
are many others here who have been in the same 
position in which I have been placed in the 
course of the last year, who have had to make a 
special examination of this very question, and all 
those who have had to deal with the utilization 
of large quantities of water power, estimuting 
the value which that water power is to those who 
are exploiting it, must have been forced to do 
what they could to estimate the value of the 
horse power when developed in the most eco- 
nomical means by steam power. I have in these 
investigations during the last year had the good 
fortune to be assisted by the experience of some 
of the most experienced engineers in this 
country, including one whom we all respect, who 
is mentioned by the author of this paper, Mr. 
Leavitt; and I would only say generally that the 
conclusions which have been come to by myself 
and those who have given me their assistance 
agree extremely well with the conclusions at 
which Dr. Emery has arrived. I must say that 
Dr. Emery has put the case ina much more 
general way and much moreapplicable to a great 
variety of cireumstances that actually do exist in 
practice than any estimates I have ever seen of 
the actual cost of the horse power, and conse- 

uently it is possible for us in any particular case 
that we аге considering to pick out the condi- 
tions which most nearly approach what is in the 
ease that we are studying. And while I may say 
that some estimates I have seen of the cost of а 
horse power per annum, especially on a ten hours 
a day service, come out а little below what Dr. 
Emery has produced, I mustadd that in those 
cases certain items of expenditure have been 
omitted. and in the cases where a lower estimate 
has been arrived at the compiler has been pro- 
fessedly trying to produce the lowest figure which 
the users of water power would ever have to con- 
tend against. 

I would feel that it is hopeless without having 
given a great deal of time to prepare remarks on 
this paper to say anything much to the point. 
But I would ask the author one or two questions 
about it. In the first place as to the cost of the 
coal I noticed that the heat- Producing power of 
the coal is assumed to be the same in all cases. 
Now I fancy that these tables may lead to a little 
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misunderstanding in the minds of some. I im- 
agine some one taking up this table and saying: 
Now what will it cost пв at such and such a 
place to produce a horse-power per annum? 
There is coal purchasable at this place at $2.00 
per tun. There is also coal purchasable at $4.00 
per ton." He will naturally say I will choose the 
coalat $2.00 perton. That gives him а certain 
definite price on this estimate; but, of course, 
the slack at $2.00 per ton would only produce 
about one-half the heating power of coal at $4.00 
per ton. In giving the price of coal it seems to 
me it ought to be mentioned what the calorific 
power of the coal is, and I would ask Dr. Emery 
whether he has in all these cases considered the 
calorific power of the coal practically the same. 

I would ask Dr. Emery whether he considers 
that 500 horse power is & sufficiently big amount 
to be considered. I mean are the standing expen- 
ses of a 500 horse-power plant sufficiently divided 
over thepower to make itfair? If you went to 10,- 
000 horse power, for instance, would the standing 
charges be less in proportion to the horse power, 
or is 500 horse power sufficient to take up the 
whole of the value of the fixed expenditure? 
That is to say, are all the brains and all the 
bodies that are at work on the plant fully occu- 
pied with 500 horse power or would a larger unit 
modify the result ? 

I will not take up the time of the meeting with 
remarks which I feel are not of very great value, 
and 1 willonly make а few remarks about the 
supplementary portion relating to water power. 
The cost of putting in the plant has been taken 
at probably $140 per horse power without elec- 
trical transmission. Now it seems to me it is 
almost an impossible thing to make a definite erti- 
mate like that, the cost of the water power 
applied depends so entirely upon the local condi- 
tions in the first place, and secondly upon the 
magnitude of them. Where you have got alarge 
head the cost is generally very much less than 
where you have a very low head. When you have 
to dam up a river, of course the expense per 
horse power of the preliminary work is generally 
much greater than with a waterfall, and of course 
the cost of the actual turbines is very much 
greater when we have low heads than where we 
are using а very considerable head. Another 
point is that the cost per horse power in the use 
of water power diminishes enormously with the 
magnitude of the works. When you аге 
жағада vun 100,000 н. ». the cost for each horse 
power becomes very much less indeed. I should 
say that this $140 was a price that would be fair 
for & moderate fall and for very few thousand 
horse power. But when you come to larger 
amounts I think it would be considerably less. 

The President—I wish to say & few words con- 
cerning the transmission of power by electricity 
over long distances with water power as the prime 
source of energy. I have always tried to avoid 
being over enthusiastic in dealing with a com- 
mercial question of this character. The habit is 
too common to assume, now that electric trans- 
mission is & possibility, that possession of a water 
power is necessarily something of a bonanza, and 
that all that is necessary to convert it into tangi- 
ble wealth are a few electrical adjuncts. Both 
the economies and the possibilities in electric 
transmission are overstated, too many conditions 
are overlooked, too many possibilities of failure 
ignored. I made the statement some years ago 
that it was very questionable whether in an ordi- 
nary case transmission from & water power to & 
city twenty to twenty-five miles away with recon- 
version in a sub-station and redistribution for - 
7 or power purposes was an attractive com- 
mercial enterprise, and that if a man wished to 
distribute power in a manufacturing district he 
would probably do better to put in a well equip- 
ped steam plant of large size, well located with 
regard to railroad facilities, with supply of coal 
at reasonably low rates, and distributing at a 
constant potential of 500 to 600 volts, than he 
would to attempt to replace the steam plant by a 
system of electric transmission with water power 
behind it twenty miles away. I believe the gene- 
ral statements which Dr. Emery has given here 
to-night confirm this conclusion, and that we 
should avoid expecting to much from the trans- 
mission of power by electricity. I am not author- 
ized to make any statement concerning the 
intentions of the promoters of the enterprise 
with which the last speaker is connected, but I 
believe that I am safe in saying that this great 
development of water power at Niegara Falls, 
which is so interesting from the standpoint of the 
hydraulic engineer. is not designed so much for 
transmission of power toa distance as it is for 
local transmission and for the local development 
of manufacturing industriesrequiring large unite 
of power. The electric railway engineer is fre- 
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quently called upon to pass upon the question 
whether for railroad purposes it is possible to use 


water powers even ten or fifteen miles away from 
the centres of distribution, and he cannot but 
appreciate the lack of sound information upon 
that subject, and the folly of many of the vision- 
ary assumptions made by railway managers with 
regard tothis problem. 

Prof. Forbes— Might I say, as a sequel to what 
you have just stated, of course the question of 
the cost of the work at Niagara we have worked 
out very fully, and I think I may say that we 
know what it is going to cost, both the electrical 
transmission to Buffalo and everything, but you 
will readily see that itis hardly possible for me to 
speak very freely about that just at the present 
time. But as to the question of transmission to a 
distance, although it is naturally the desire of 
those associated with it to develop the power in 
the immediate vicinity, in the meantime the extra 
cost of transmission toa distance of fifteen or 
twenty miles is almost insignificant. When the 
details of these plans are published you will be 
astonished to see what a very little difference that 
really does make when we come to the actual ma- 
chinery that will be put down. 

The President— Perhaps I do not make myself 
sufficiently clear in that matter. Take the case at 
Buffalo for example; let us see how electricity is 
used there. There are, generally speaking, the 
arc and incandescent light plants, the stationary 
power service and the railroad svstems. The arc 
lamps run on constant current circuits with vary- 
ing potential. Some of the incandescent lighte 
probably run on alternating current circuits; 
others run on 110 and 220 constant potential cir- 
cuits. Railway motors run in a 500 volt constant 
potential circuit. These various systems of dis- 
tribution are distinct in themselves. They have 
practically but one thing in common, that is, they 
&re driven by steam engines. The moment you 
leave the belt of the steam engine or its coupling 
and go to the dynamo the character of the trans- 
mission is changed. Now to operate these various 
systems from a distant source of power there is 
only one thing that is practically possible, that is 
to substitute tor the boilers and enginesin the 
several stations represented by different financial 
interests, or in some common station controlled 
by all, motors driven by the electric plant twenty 
miles away which is in turn driven by turbine 
wheels. The substitution of the secondary part 
of this plant is not practicable; it has а character 
determined by the lucal demands and conditions. 
There is undoubtedly a field for the transmission 
over long distances of large units of power for 
special purposes, and also under conditions where 
the cost of coal is prohibitory and where perhaps 
it cannot be obtained at all, but I think that from 
a general commercial standpoint the statement I 
have made will be found correct in practical ex- 
perience. 

I appreciate that Professor Forbes is in a some- 
what delicate position in speaking of what is to 
be done at the Niagara plaut, and perhaps I ought 
not to have suggested so plainly that he was some- 
what better posted than most of us as to the 
actual cost ої transmission for the distances in 
question and for the Іа ger units. 

Mr. Samuel McElroy—To an engineer who has 
been а long time in practice, а puper like this, 
replete with the study of a profoundly analytical 
mind, comes not only as à most valuable contri- 
bution to its subject matter, but as a characteris- 
tic index of the professional progress of the day. 

The time when many professional] men were 
much troubled with petty persona! jealousies, 
and with the idea that their shop secrets were 
their most valuable stock for employment, has 
happily been changed. 'l'he advanced progress of 
science, keeping step with, but always ш advance 
of, the material progress of the country, and the 
beneficial resulte of society life, have done much 
to improve the systems of mutual help and to 
broaden the standards of professional service, 
and the result, as one of various indications, is 
shown in papers which condense in а few columns 
a wide range of experimental and practical re- 
search and result, for the direct benefit of pro- 
fessional brethren. 

We have then, rising above the class which is 
content with а low standard of work, and adds 
little to the general fund of information, and the 
class which dwells continuously in the confined 
atmosphere of school-boy mathematics, rapidly 
developing int? splendid. aggressive life, the men 
of true professional dignity, who neglect no de- 
tails which involve principles, but give principles 
their true rank. "These are the burners of mid- 
night oil; men who love their work for its own 
sake, and not for what it pays; who are too high 
minded to waste time in personal Jealousies; stu- 
dents too ardent to turn aside for commonplaces, 


and ever ready to put their most valuable acqui- 
sitions at the service of their professional breth- 
ren, as such papers as this illustrates. 

One of the specially valuable features of this 
paper is its careful condensation into а brief space 
of & wide range of.experimental practice, and 
how & wide grasp of such practice simplifies ap- 
parently contradictory or complicated conditions 
every experienced engineer learns the more he 
learns. Н 


In the feverish spirit of the day, which for 
want of just this balance of forces tends to run 
to excess after every new theory, very great 
waste of time and money is made, which better 
habits of concrete analysis would have corrected. 
We go through spasmodic public excitements 
often which are only spasmodic. Not во very 
long ago, the whole railway world was astir over 
the merits of the broad gauge" railroad track, 
and trunk lines like the “Erie” and others 
must have six and seven feet gauges. Some 
years after, the same fever ran to в three and 
a-half feet gauge; and itis only lately that com- 
mon sense has brought our general railway sys- 
tem into standard gauge, and even this the 
pedagogues of the profession are continually 
tampering with. | 

The question of cost of steam power in itself, 
and as developed by different classes of engines 
adopted, or now being adopted, is here carefully 
analyzed in its proper commercial condition. 
Steam power, we see here, means something 
more than a boiler, a cylinder and a line of shaft- 
ing. It means not only boiler plant and cost, 
with all the accessories; not only engine plant 
and attachment; engine house. chimney and 
appurtenances; coal supply, combustion rate and 
cost; but other conditions are important. There 
are daily operation as to running time; relative 
engine friction; pressure economy; feed water 
temperature, evapul ation, spare pipes and valves; 
repair, depreeiation, supplies; interest on con- 
struction and plant; inspection, insurance, taxes, 
dividends, surplus power and like conditions, 
which enter iuto the genera] problem of use and 
cost, and are here carefully analyzed and tabu- 
lated. 

As to these analyses, their basis of arrange- 
ment is so clearly explained that special correc- 
tions for special cases can readily be applied. 

As in my own expert practice I have fre- 
quently been required to demonstrate the econ- 
omy, fitness &nd special value of water power, 
if I should venture any opinion on the valuable 
analysis here made, of comparative stesm and 
water power, it would be to say only this : 

That it is quite certain that water falls and 
flows to the sea by gravity much more cheaply 
than coal can be mined, and is hkely to outlast 
coal; that water power plant 18 far less expensive, 
as & rule, than that of steam, and 1ts daily care 
much less expensive; that at the centres of such 
power, Lowell, Lawrence, Holyoke, Cohoes, eto., 
their common annual rental of about $20 per 
H. P. (ordinary mill day) has induced the most 
elaborate outluy of capital, and resulted in very 
remunerative income. 


I think, therefore, that on general analysis 
water power does not cost ав much as steam. 
While it must be admitted that very expensive 
reservoirs and other stiuctures, as at Lowell and 
Lawrence, aggregate what Dr. Emery's analysis 
shows; yet at Lowell the Central Fucitic” mill 
prefers 1n low runs to pay $60 per H. P. ior sur- 
plus water to using its own steum plant; that for 
somewhat large consumption of special power, 
$3.00 per week 18 асошшоп steam power price at 
Lowell, Boston, New York and other places, 


The estimated cost of development on the 
Hydraulic Tunnel of Niagara is about $2,238,750 
fora capacity of 119,000 н. Р., or about $10.50 
per H. P., for siopewalls, cribs, races and gates, 
and tunnel. 'l'he rates, ав published, are for 
5,000 н. P. and over, $10 per Н. Р. per year; 4,500 
H. P., $10.50; 4,000 H. P., $11. down to 300 н. P., 
$21. On the old Hydraulic Canal, powers have 
been leased ав low as $4 for 600 to 1,000 H. P., 
aud $5.30 for 250 to 300 H. P. Such leases are, 
of couise, improperly cheap, as are, in fact, the 
general rates of the new tunnel. 


On the Kennebee River, Maine, I found a 
working power, at Carritunk Falls, under 28 feet 
fall, of about 7,000 н. P. This river, on its upper 
basins, has remarkable natural reservoirs of 
about 229 square miles, with about six feet avail- 
able storage, in & main basin of 2,860 square 
miles. А main dam of 80 feet controls the flow, 
and nature has sipgularly formed the races and 
wheel pit; so that the cost of these items is much 
less than that of Niagara. 


In cases like this, then, the superior economy 
of water power must be conceded; апа in pulp 
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mills, as at Carritunk, the large quantity of water 
needed is also an important item of cost. : 

These, however, are not criticisms on the elab- 
orate and most valuable paper of Dr. Emery; 
they furnish modified conditions of use. which no 
engineer will apprehend and ap,reciate more 
thoroughly than he. ' 

Mr. J. F. Holloway—I read with pleasure the 
paper that Dr. Emery has prepared, and I want 
io say that I agree heartily with my friend, Mr. 
McElroy, in the complimentary remarks he made 
about the paper. The paper is one that will be 
of great value to mechanical as well ав electrical 
engineers. It is evidently the result of a great 
deal of study and care on the part of the author, 
and in its result it ів to some extent surprising; 
and yet. after all, it coincides very closely with 
ideas that I have had all of my life—that this is & 
world of compensation, that we do not get all the 
good thi 168 in one place without having to take 
some other things that are not quite so good. 

The results he shows are ав between the more 
common and tbe highly refined engines, and the 
ultimate results that аге shown in his paper are 
not so widely different, and that will be, I think, 
& matter of some surprise to many, until they 
investigate the matter in the direction and to the 
extent in which Dr. Emery has investigated it. 
The common idea is, that to get the best resulte 
you must get the most refined mechanism, and 
considerable money is often spent in that direc- 
tion without knowing how much in other respects 
the total value of the saviog is brought down to 
the results obtained by the plainer &nd more 
common machines. | 

Prof. John Н. Barr—I came down here this 
afternoon to hear the third reading of this paper. 
I had the privilege a short time ago of hearing a 
dress rehearsal of it, and read it to-day on the 
cars. І hope this, however, is not the final read- 
ing as it is one of the things that grows on me. 

I noticed & reference to thecondition of affairs 
at the Calumet and Hecla mines. My first en- 
gineering experience was gained at the Calumet 
and Hecla mine, and while I was there in a snb- 
ordinate capacity and perhaps not entirely com- 
petent to judge of things, I think it quite proba- 
ble, if not certain, that the conditions have by 
this time been so modified that а different policy 
might be pursued with economy, so far as distri- 
bution of power is concerned. The great work 
done at Calumet by Dr. Leavitt is of the highest 
interest to engineers, and if he has kept his eye 
rather constantly on columns c and / of the table 
given in this paper, it can be said that few men 
have done as much with а pound of coal as he. 

The Falls of St. Anthony is cited ав an excep- 
tional case where nature has greatly favored the 
locality in water power; and while its water power 
had а very important influence in the develop- 
ment of the city located near it, I doubt if its 
present influenceis as great as most people think. 
I believe that steam mills at other places can now 
compete on very fair terms with the mills on the 
water power at St. Anthony. The supply of 
water is so variable that all the more important 
mills have to have large steam plants—steam 
plants sufficient to practically run the entire mill. 
‘the interest, and all costs except running ex- 
penses, go on for this part of the plant whether 
the mill is run by steam or water. The cost of 
labor also is largely maintained whether run by 
Steam or water, because the engineers have to be 
employed throughout the year in order to have 
them when needed. The value of land and high 
taxation, or rent, put these mills at & disadvan- 
tage, largely compensating the gain due to run- 
aing by water part of the time. 

r. C. O. Mailloux—In regard to the utiliza- 
tion of water power when used to generate elec- 
tricity to transmit to a distance, there is one 
factor that appears to me to be of importance as 
affecting the question whether a given transmis- 
sion scheme is financially practicable or not. I 
refer to accessory machinery апа apparatus, 
particularly that needed for regulation and con- 
trol, the importance and the cost of which I think 
are often anderrated if not neglected in making 
estimates on the cost of machinery necessary to 
utilize theenergy of water power by transmission 
to distant points. What would be the result 
when transmitting 5,000 horse power electrically, 
from a generator driven by а turbine, supposing 
the load was suddenly and totally relieved by the 
circuit being opened through a main fuse blow- 
ing out, or a break in the wire, or supposing it 
were suddenly thrown on without giving time for 
the governor to act; or again, suppose the load 
were constantly fluctuating as it does on most 
railroad circuits. It occurred to me that some- 
thing would happen of interest to Science and 
possibly the coroner also. We can hardly have 
fly-wheels sufficiently large to take care of these 
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fluctuations, as they must be of enormous size. 

I have always found the principal difficulty of 
electrical transmission projects to be to dispose 
of the electrical energy after it is transmitted, 
and especially to distribute it or deliver it to the 
consumer in а satisfactory manner. 

Prof. Forbes—I would say that in the case of 
the Niagara transmission that question has been 
thoroughly threshed out and we have got a fly- 
wheel, not at all gigantic in comparison with the 
revolving armature, which completely takes care 
ofthat. In two seconds the regulator will have 
acted and the fly-wheel will have taken care of it 
up to that time. 

The President—I think in the larger plants 
where five or six thousand horse power units are 
used there will be less difficulty possibly than is 
anticipated, because as arule, where transmission 
from a single source of such large units to distrib- 
uted work for еоди purposes there ів a 
certain averaging up of the duty which will pre- 
vent such sharp variations of the load as have 
been indicated, and hence I do not think there 
will be so much difficulty on the large water 
power transmissions; still, these variations have 
to be guarded against and it is more difficult to 
meet them in а water plant than in а steam 
plant. 

Dr. Emery It is unfortunate that the paper is 
so long that few have had time to study all the 
points in their different bearings and relations to 
each other, and I am quite sorry that one whom 
we esteem so highly ав Prof. Forbes should have 
received а copy only an hour before the meeting. 
I should have been very much pleased to have 
his remarks, excellent as they were, based upon 
а more thorough study of the paper. I quite 
agree with him on the point he makes in regard 
to the quality of the fuel. This matter should be 
emphasized in every way. At the same time itis 
not neglected in the paper. I will read Section 
25, page 111, upon that point : 

"In column m is shown the weight of water 
which 14 is assumed will be evaporated per pound 
of coal. The assumption is 8} pounds, except in 
the last case where it has been fixed at 94 pounds. 
Although 9 and 94 pounds evaporated can be ob- 
tained under actual conditions readily with boil- 
ers of good proportion and construction, it is 
thought that 84 pounds is as much as can be de- 
pended upon in average practice. It is. in fact, 
greater than is obtained in most cases, thongh 
less than is claimed in exceptional ones. This 
rate must be considered somewhat in relation to 
the price of coal. If cheap coal is to be used 
which will not give 8} pounds evaporation, the 
results must be sought in the column of the table 
applying to coal of a higher price." 

The last clause of the quotation, it will be seen, 
exactly covers the point made hy Prof. Forbes in 
regard to cheaper coals. They will not give 8} 
pounds evaporation. The better grades of ап- 
thracite coal of buckwheat size will rarely evap- 
orate over 8 pounds of water from actual pressure 
and temperature, and for the poorer qualities 74 
pounds or even less can only be depended upon. 
If, therefore, such coal cost $2.00 per ton, the re- 
sults in the table should be mentally interpolated 
between those for $2.00 and $3.00 per ton. A 
glance at the figures in the two columrs will show 
that any such difference will not appreciably alter 
the relative performance of the different engines 
if the same coal be used in all cases. The abso- 
lute results for a particular engine would of 
course be changed. 

The next question is whether or not 500 horse 
power is a sufficiently large unit for general con- 
sideration. Prof. Forbes did not use the term 
unit, but I think that will express his menning: 
I used 500 horse power as being more general 
applicable than a larger unit. It is in fact muc 
larger than the average, but sufficiently large to 
secure maximum performance in the engine. The 
results would not be materially changed if we 
were to consider larger plants as multiples of а 
500 horse power plant. The cost of fireman would 
not change at all, апа though one engineer on 
watch might care for an engine of more than 500 
horse power ina large plant, a chief engineer 
would also be employed at а higher salary, so that 
the labor account would not be greatly modified. 
The table is therefore about right for any large 
plant. 

Prof. Forbes—For how small a plant is it right? 

Dr. Етегу--І do not think that the operating 
expenses of & steam plant of 2.500 horse power or 
containing several units of that size would vary 
from one of 500 horse power, or made up of sev- 
eral units of that size, sufficiently to predict in 
advance which would have the advantage. Ав 
already stated, one engineer on watch would take 
care of more horse power in large units, but the 
number of men required to do the oyerhauling 
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on the spare engine and the ealary of a chief en- 
gineer or general superintendent would balance, 
or more than balance, the apparent saving for 
attention. For electric lighting work the princ - 
pal saving due to the use of 2,500 horse power or 
other large units would be in the cost of real es- 
tate and buildings. In New York City, for in- 
stance, the area 1s limited, land is high priced, 
and the larger units take less floor space, so that 
considerably more engine power can be crowded 
into the same space, and this may make consider- 
ble saving in first cost. 

Prof. Forbes, in the short time he has had to 
examine the paper, has not quite understood my 
first remarks in relation to the cost of water 
power. Moreover, the preliminary statement in 
the supplement to the paper is necessarily incom- 
plete and was rendered much more во in attempt- 
ing to abstract it. Prof. Forbes says : “ The cost 
of putting in the plant has been takenat probably 
$140 per horse power without electrical transmis- 
sion.“ I wished to be understood that $140 per 
horse power was about the maximum amount that 
could be expended to develop а water power on а 
10-hour basis in competition with steam, and I 
showed that the expenditures on the Merrimac 
had reached this sum and that if they could be 
recalled they would not now be warranted. It 
was not intended to intimate that water power 
could not frequently be developed for a less sum. 

It will be observed that I have not attempted to 
discuss the detaile of electrical transmission. 
President Sprague has pointed out the nature of 
the difficulties. I, however, desire to call atten- 
tion to the fact that the method I have adopted is 
the proper one. The total cost of plant to deliver 
the power from the waterfall to the work to be 


‘done, which I typify as a jack-shaft, cannot, in 


competition with steam and cheap coal, greatly 
exceed $140 per horse power on a 10-hour basis 
and $200 and upward per horse power on a 24- 
hour basis. This cost of plant includes, first, the 
original investment in the general development 
of the water power which to the consumer may 
appear as rental charged by the water power com- 
pany; second, the cost of installing turbines and 
dynamos to generate the electric current; third, 
the cost of the electric line, and, fourth, the cost 
of the motors which turn the wheels, or the illus- 
trative jack-shaft, at the point of delivery. The 
motor must be included in the cost, as then only 
is the result comparable with steam power on the 
basis shown in the table. The comparison is in- 
dependent of the work done by such jack-shafts, 
as in either case it can be employed in generating 
electric current at lower tension for general dis- 
tribution, or utilized directly to operate large 
mills or manufactories. 

I trust that further discussions may be sent in 
by manufacturers and engineers to whom the 
paper haa been sent, and will be specially obliged 
for any information tending in particular cases 
or under particular eonditions to modify the 
statements as to costs and prices given in the 
paper as a basis for comparison. I have been as- 
sured this evening by the operating superintend- 
ent of an electric station, who does not wish to 
rise, that my estimates of the cost of supplies, re- 
pairs and renewals is too low to apply to high 
speed engines of large size operating electric 
plants. This is an important point which I hope 
will be fully elaborated by those at liberty to talk 
freely on the subject, as it may show the desira- 
bility of using engines of fairly slow speed rather 
than the cheaper ones running at high speeds 
compared with their size. Engines of the old 
slow speed t are now run much faster than 
formerly, aud it may be that a compromise class 
of engine will soon be designed to which neither 
of the common names can be applied, which will 
be cheaper than the slow speed engine and yet 
not run so rapidly as to cause the difficulties 
which some have experienced with certain types 
of high speed engines. 

The President—I had intended to point out, 
which I will now do very briefly, that it is most 
important in considering the transmission of 
power by electricity from original water power 
plants that the conditions of construction under 
least cost should be considered. Some few years 
ago I prepared & paper which was read before the 
Franklin Institute which brought up that ques- 
tion. The conditions were given for continuous 
current transmission, although they would prob- 
ably need to be modified for alternating current 
iransmission. and I presume the same general 
laws will hold. 


Removal Notice. 

After May 1, Mr. George Cutter, and his large 
line of specialties, will be found at 851-855 The 
Rookery, Chicago. An increased business has 
rendered larger quarters а necessity. 
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Captain William Brophy. 


This gentleman, whose portrait we herewith 
publish, is entitled to rank as one of the best 
known апа most highly esteemed men in this 
country. For many years he has been identified 
with the insurance interests, and at the present 
time is electrical engincer and inspector for the 
Associated Factory Mutual Insurance Companies 
whose headquarters are in Boston. 

Ever since the introduction of electric lighting 
and power on a commercial basis, Captain 
Brophy has occupied a similar position, and it is 
no exaggeration to say that there are few men 
in the country better equipped with practical 
knowledge of every branch of the electrical 
business, while as an insurance expert he has no 
superior. 

In the pursuance of his business and the dis- 
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charge of his responsible duties he has had to 
travel all over the United States, and it is doubt - 
ful if there is a large electric lighting or power 
plant anywhere which he bas not visited, in- 
spected and reported upon. 


In connection with that whilom useful organi- 
zation, the New England Electric Exchange, 
which did such valuable work a few years ago, 
Captain Brophy was one of the moving spirits. 
He aided in its foundation, and took an active 
part 1n its administration to theend of its career. 

Many of the young men to-day occupying re- 
sponsible positions as superintendents and man- 
agers of central stations or isolated plants are 
deeply indebted to Captain Brophy for the valua- 
ble assistance they have from time to time re- 
ceiv: d from him in the way of instruction and en- 
couragement, for he has а sincere love for young 
men who are capableand ambitious. and we know 
of many who can testify to the kindly manner in 
which they have been helped over difficulties, 
had problems solved for them, by this veteran 
worker іп the two important fields of clectricity 
and insurance, while investors, capitalists and 
property owners everywhere esteem him highly 
for the valuable assistance he has always ren- 
dered in bringing about reforms and improve- 
ments in the art and practice of installing elec- 
trical apparatus of every kind so as to secure the 
highest efficiency and economy in service with & 
minimum of risk to life and property. 

Captain Brophy has a very happy faculty of 
lucidly presenting statistics, argumenta and ex- 
planations pertaining to his business. He has 
read many excellent papers at electric light, 
power, street-railway and insurance conventions, 
which are entitled to rank in their published 
form among the most valuable contributions to 
the literature of electricity and insurance. 
the present issue of our journal will be found his 
latest utterance on Fire Hazards of Electric 
Lighting," а paper which was read before the 
Boston Society of Arts on Thursday evening, 
13th inst., and evoked an interesting discussion 
of the subject now engaging so much public 
attention. 
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Mr. W. 8, Barstow, of the 
Brooklyn Edison Company, 


European 
Lighting 
Practice. who hns lately returned from 
nu extended trip abroad, taken in company with 
Mr. C. L. Edgar, of the Boston Edison Com- 
pany, for the purpore of making a thorough 
inspection of British and Continental central 
station practice, has kindly consented to prepare 
a series of articles for ELECTRICITY embodying 
the results of his investigations. 

Mr. Barstow is widely known as а progressive 
central station manager. Many of the ideas which 
he has gathered will he put into practice in the 
new Pearl street station of the Brooklyn company 
which is now building. 

It is high time for central station men through- 
out the country to realize that the Europeans 
have passed ns in many points, not so much per- 
haps in the main features of the apparatus as in 
details, which make either for economy or waste 
ав they are properly or improperly arranged. 
With competition growing sharper each year, and 
with dozens and scores of cities all but ready to 
build municipal] plants, the course of wisdom for 
central station men is to do everything possible 
to reduce the cost of current to themselves, and to 
lose no chance of gaining practical information, 
such as Mr. Barstow’s articles are sure to contain. 
It is in this way that the municipal plant craze 
may be soonest disposed of, and the business of 


selling current at a profit be put upon a solid 
footing. 


e ж * 


Figures In another column will be 
and found a thesis on the above 
Words. subject to which we are pleased 


tu give special prominence. It should be clipped 
out and pasted up in a conspicuous place in every 
electrical laboratory in this country. 
Mathematical errors in the electrical science 
have been numerous, all-pervasive and hard to 
kill. 
have been the cause of many fruitless hours of 


They have delayed the progress of the art, 


laboratory research, and to-day are the direct 
cause of the non-success of many kinds of appa- 
ratus. Capitalists who have backed the inven- 
tions of men who аге mathematicians only have 
invariably lost money until the services of the 
man who was something more than a mathemati- 
cian were enlisted. 

The expression, '' hard-headed men who have 
not been educated out of their common sense,” is 
worthy to rank with the brightest pearls of 
language. 

It is far from our purpose to urge that mathe- 
matical formulas and deductions are useless, and 
should be discarded. 


proper place, but they must, in order to be of 


They are essential in their 


value, include every factor entering into the 
problem considered. In many cases deductions 
have been drawn from mathematical solutions 
involving & large number of independent vari- 
ables although such a solution is an acknowledged 
impossibility. In others there exists a certain 
amount of empiricism and for the purpose of 
deduction they are worse than useless—they are 
pernicious. Having once made their appearance 
ina reputable technical work, they are accepted 


as correct by succeeding writers, and are qnoted 
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ав authority for yearsafter the practical worker 
has proved their fallacy. 
Mr. 


whatever has beer proved to be impossible by 


Edison has said that in his experience 


the mathematical authorities has been the easiest 
invention to produce. 

While this is perhaps an exaggeration, more 
than one instance could be cited in support. 

Mathematicians who have been long enough 
out of college to test in actual experience the 
deductions which they were taught to believe in 
as containing the very essence of truth have had 
their idols broken, their faith shattered, because 
of the mistaken applications or fatal omissions in 
their calculations. 

While it would indeed be sacrilege to say any- 
thing ‘‘disrespectful concerning the multiplication 
table,” it should be used as the wise physician uses 
his formula of drugs—with great diecrimination. 
And as in many cases the physician renounces 
drugs, and recommends pure food and whole- 
some exercise, 80 in electrical work mathematics 
should often be laid on the shelf and common 


sense be given full swing. 
ж „ ж 


Alternating The advantages which are of- 
Current fered by the alternating cur- 
Distribution. rent for transmission over long 


distances are so obvious that this system has 
become thoroughly established in central station 
work in spite of the drawback which it has felt 
from the lack of а satisfactory motor for existing 
lines. At present the multiphase systems seem 
to point to the solution of this question, and con- 
siderable work in this field is being done both in 
this country and abroad. Elsewhere will be found 
a description of such а system which is being op- 
erated in Pittsfield, Mass., from which both 
lighting and power are run on the same circuits. 

The motor business has grown to be a large 
factor in central station work and is especially 
desirable as it falls during the day run when the 
dynamos are only called upon to operate a few 
The load diagrams of the average central 
station show that the chief output of current is 


lamps. 


confined to perhaps five or six hours a day. and 
during the remaining time probably not over 
ten or fifteen per cent. of the capacity of the sta- 
tion is utilized and the efficiency of the system is 
considerably reduced. 

Besides this, the distances which can be eco- 
nomically reached by direct currents of the 
pressures ordinarily used for lighting are limited 
by the cost of copper to five or six miles, so that 
to supply power by direct currents beyond that 
distance requires special machines and separate 
circuits. 

The multiphase alternating current can be used 
for lighting alone as well as the ordinary single- 
phase current, and is specially adapted to power 
transmission from central station as this can be 
run on the same circuits with the Jamps without 
introducing any serious complications. 

In the plant mentioned above, the two-phase 
current has been chosen as the most simple of the 
multiphase type, and because the two outside 
wires of the system may be connected at the 
switchboard and used as one wire if it is desired 
to throw the circuit onto a single-phase machine. 
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The weight of wire necessary for this system is 
also considerably less than that used in the ordi- 
nary single-phase system for the same load and 
drop. 

should be 
divided about evenly between the two sides of 


The transformers for lighting 
the system, but are not necessarily exactly bal- 
anced, asa difference of load does not affect the 
regulation. It is for this reason more easily 
operated and less troublesome than the three- 
wire systen. 

The present transformers in use for lighting can 
be used by breaking one of the connections and 
making connection to the third wire. Where 
motors are needed, a specia! transformer is put 


up with connections made to all three wires. 
«ж „„ ж 


Тһе The vietory of the Columbia 
Situation Lamp Company at St. Louis is 
Up to Date.  far-reaching in its effect on the 


general business. It means the breaking down of 
the Trust's lamp monopoly before it was fairly 
established. | 

The evidence introduced was of во conclusive а 
character, it seems unlikely that it will be ig- 
nored by Eastern judges when motion is made to 
reopen the factories which have been closed 
under proper bonds for the protection of the 
owners of the Edison patent. 

Judge Hallett's decision places the independent 
interests in ав strong а position as they huve ever 
occupied, and with the overwhelming sentiment 
of the community at large in favor of dealing 
with independent concerns in preference to a 
Trust, the downfall of the Electric Trust is prac- 
tically settled. 

The publication of a vague and unsatisfactory 
statement of its condition has unsettled the con- 
fidence of its Boston backers, and General Elec- 
tric’s stock on Saturday last touched the lowest 
point since the organization of the company. 
With the tide of business turning steadily away 
from the Trust, a reduction of the dividend rate 
must soon be announced. 

The General Electric Company will svon be 
compelled to assume its proper place in the field 
—merely that of one company among many, 
Its claims tu ex- 
clusive rights are already а laughing-stock. 


striving to sell its own goods. 


The outlook is bright for honest business 
methods, and very dark for Monopoly with its 


ten-year contracts. 
ж гә ж 


Ir THE money which has been spent in the at- 
tempt to sustain the Edison lamp patent had been 
spent in perfecting the Edison lamp, central sta- 
tion men and consumers would not have had so 
vital an interest in the production of non-infring- 
ing lamps, or in upsetting the Edison claims. 

ж ж ж 

ir Brother De Camp, of Philadelphia, is con- 
fronted with a municipal plant by-and-by, we 
wonder if he will be able to discover the renson 
why such а move on the part of the city became 
a necessity? The news from Detroit points a 
moral to every combine in the lighting business. 
It should be heeded. And the Detroit combine 
was fairness itself compared with the Philadelphia 
Trust. 


Burst the hewgags, split the drums; 


Lo, the day of justice comes ! 
ж ж ж 


Тне Columbia Lamp Company put up their 
money and made their fight, almost unaided, and 
against the judgment of nine out of ten men in 
the trade. Mr. Rhothamel led the forlorn hope, 


and he has won. 
ж ж ж 


IT WILL be іп order now for the Buckeye Com- 
pany to announce that they have rcsumed the 
manufacture of incandescent lamps and are 
ready to take orders and make shipments. 

Ж а ал 

WE sALUTE Messrs. Peale & Packard. They 
held the fort like old soldiers. 

ж ж ж 

Monopo.y has a pain in the back. 

* * ж 

THE PIRATE Bernstein and Thomson- Houston 

lamp factories may now continue unmolested. 
ж „ X 

Ir Cotumsia lamps are lawfully made in St. 
Louis, why can they not be lawfully sold in 
New York or Philadelphia ? 

* + ж 


„O FRABJOUS day, саПоо, callay!“ 


Trolley Patents Issued. 


„ Will Astonish the Public.” 


An inspired Associated Press despatch from 
Washington reads as follows : 


It will probably astonish the public to learn that, 
althiough thousands of trolley electric cars are in operation 
throughout the United ‘tates, and have been for several 
years, the question as to who was actually the Inventor of 
the trolley is one which has been a subject for contention 
and litigation before the Patent Office for several years, 
and that during this period several -claimants for this 
honor have been contesting for the issuance of patents 
thereon for which applications were made long ago. 

„»The question as to who was actually the inventor has 
at last been practically settled by the issuance to the 
Thomson-Houston Electric Company, as assignee of Chas. 
J. Van Depoele, of two broad foundation patents covering 
the trailing trolley, so-called, which is what is known in 
connection with electric railways as the trolley. The 
General Electric Company, into which the Thomson- 
Houston Company was merged something like a year ago, 
will become owners of these patents, the possession of 
which, with other patents upon the same device previously 
granted to Chas. J. Vau Depoele and assigned to the 
Thomson-Houston Company, will practically give them 
control of the use of the trolley throughout the United 
States, and the issuance of patents to them 1s considered 
a great victory for the General Electric Company, and one 
from which must result increased earnings to the com- 
pany.” 

It will indeed astonish the public when they 
learn that all these statements are correct. But 
they have not yet learned it. 

It usually takes further proceedings than the 
issuance of a patent to establish fundamental 
claims, and still further proceedings to exact 
royalties. 

One thing, however, that does not astonish the 
public is, that the General Electric people are 
making a desperate effort to steady up a tottering 
stock market. 

The despatch above mentioned also states that 
Mr. Van Depoele “ had become a comparatively 
rich man through the gencrosity of the Thomson- 
Housten Electric Company.” This is, indeed, 
astonishing. 


Trolley Magnates in Town. 


John A. Seely, the head of the tirm of John A. Seely & 
Company, railway constructors and trolley road equippers, 
of New York, and Edwin 8. Perot, Cornelius Gallagher and 
James P. McQuade, of the National Construction Company, 
New York, who are also officers of the Norristown Passen- 
ger Railway Company, are in town to-day on business con- 
nected with the trolley.— Norristown (Pa.) Times. 


Detroit Electrical Works. 


Final Attempt to Raise Money. 

The secretary of the Detroit Electrical Мог: s, 
Mr. Joseph E. Lockwood, has sent out to the 
stockholders a detailed statement of the present 
financial status of the company, and suggesting 
three or four plans for raising money. 

Our advices from Detroit are to the effect that 
nothing short of a receivership can re-establish 
confidence and pull the company out of the hole 
into which it has been dragged by the incompe- 
tency of the present management. 


Appreciative Employees. 


F. S, Terry Banqueted. 


A very pleasant surprise was given to Mr. F. S. 
Terry, of the Ansonia Electric Company, at Chi- 
cago, on the 19th inst., by the heads of the various 
departments under him. The surprise consisted 
in а banquet at the Union League Club Rooms 
and the presentation of & very handsome gold 
embossed morocco autograph album, containing 
the individual signatures of the donors. 

The Hon. George B. Shaw presided as toast- 
master, and in & very neat speech presented the 
gift. 

The event was occasioned by Mr. Terry in- 
forming his employees that each one would be 
given two weeks vacation and every Saturday 
afternoon to see the World's Fair. 

Among the invited guests were John В. 
Fletcher, J. B. Wallace and B. F. Freist. 


The Trust in Philadelphia. 


The Legislative Committee appointed to in- 
vestigate the Electric Light Trust in Phila- 
delphia was in session last week, and proceeded 
with the examination of witnesses. АП the mem- 
bers of the committee were present, Major 
Samuel A. Losch, of Schuylkill County, presid- 
ing. 

There were many interesting developments in 
the testimony, showing how companies had been 
frozen out and the city territory parcelled out 
to avoid all competition. 

The committee has not yet completed its re- 
port. 


The Chicago Consolidation. 

The Chicago Edison Company and the Chicago 
Arc Light and Power Company have taken formal 
legal action to confirm the consolidation of the 
two companies. The consolidation was practically 
concluded some three months ago. The new 
company wil be known as the Chicago Edison 
Company and will have the same officers as the 
old company by the same name, but will be man- 
aged by C. H. Wilmerding, former manager of 
the Chicago Are Light und Power Company. 


A Ciean Biil of Health. 


The Statement Was Correct. 


(Boston Special in Wall Street Papers.) 

“Іп view of the appearance of a scarlet-colored pan.- 
ph on General Electric written in the interest of bears 
on the property, it may be well tostate that some time ayo 
the board of directors constituted Messrs. Henry L. Hig- 
ginson and T. Jefferson Coolidge, Jr, of Boston, and H. 
McK. Twombly and C. H. Coster, of New York. а commit- 
tee on accounts, and it is this committee that has had full 
charge of the General Electric accounting, and they have 
devoted a great deal of their time to the subject and have 
placed the General Electric bookkeeping upon а most con- 
servative basis.” 


The case must indeed be desperate when Mr. 
Coffin will allow a statement of this nature to be 
made with official sanction. 

The time was when Boston believed Mr. Coffin. 
How long is it since it became necessary for four 
of his business associates to guarantee that Mr. 
Coffin had told the truth ? 
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Grosvenor P. Lowrey. 


Grosvenor Porter Lowrey, senior member of 
the firm of Lowrey, Stone & Auerlach, was 
striken with apoplexy shortly after 6 o'clock on 
Thursday night last at his home, 121 Madison 
avenue, New York City, and died at 9:30 o'clock 
that night. Mr. Lowrey eame of an old Dutch 
family, and was born in North Egremont. Mass. 
After receiving а common school eduoation, he 
studied law under Andrew H. Reeder, at Lafay- 
ette College, and wasadmitted to the bar in 1854. 
Kansas was made a Territory in 1854, and Mr. 
Reeder was appointed its first Governor by 
President Pierce. Mr. Lowrey became Gov. 
Reeder's private secretary, and accompanied him 
to Kansas. It was at the beginning of the struggle 
which resulted in Kansas becoming a free State. 
Gov. Reeder and Mr. Lowrey were Free State 
men. During the temporary triumph of their 


| — 
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unsuccessful effort to break the Bell telephone 
monopoly's patents а few years ago, and did all 
the legal work in connection with the establish- 
ment of the New York City &nd Northern Rail- 
road. ‹ 

He wrote considerably upon professional sub- 
jects. One of his pamphlets, “ English Neutral- 
ity." relating to the Alabama and other Confed- 
erate cruisers built in English ports, was the first 
of the inquiries into British responsibility in this 
matter which led to the award of damages. 

The news of his death was announced in the 
U. S. Circuit Court by Elihu Root, and the court 
adjourned in respect to his memory, as did also 
several of the other courts in session in this city. 


Mr. Lowrey was one of the original incorpora- 
tors of the Edison Electric Light Company, in 
1878, aud a member of the first Board of Directors. 
He was up to the day of his death the mainstay of 


GrosvENoR P. LOWREY. 


opponents they and many other Free State men 
were indicted for treason, and they fled from the 
State in 1856. Returning to the East, Mr. 
Lowrey engaged actively in the support of John 
C. Fremont, then running for the Presidency. 
During the session of the New York Legislature 
in 1856-7 he was the Albany correspondent of the 
New York Evening Post, and in the following 
spring he settled in this city as a lawyer, entering 
the firm of Porter. Lowrey, Soren & Stone. Ex- 
Judge John K. Porter was the head of this firm 
for many years. 

In the course of his career Mr. Lowrey had 
been the legal adviser of many great corporations, 
among them being Wells, Fargo & Company, the 
Western Union Telegraph Company, the Gilbert 
Elevated Railroad and its successor, the Metro- 
politan Elevated Railroad Company, the B. & O. 
Railroad Company, the B. х O. Telegraph Com- 
pany and the United States Express Company. 
He became acquainted with T. A. Edison through 
his connection with the Western Union Com- 
pany. 

He was associated with Allan G. Thurman as 
counsel for the United States Government in its 


the Edison interests in their legal proceedings, 
and had won several strongly contested cases in- 
volving the validity of the Edison patents. His 
strength as an advocate in these cases was perhaps 
due, more than to any other reason, to his unwav- 
ering faith in Mr. Edison and his work. 

Mr. Lowrey wasaman of charming personality 
in social life, und maintained not only the respect 
but the admiration of those who were honored by 
association with him. 


The Rutland Electric Light Company, of Rut- 
land, Vt., has secured a perpetual injunction re- 
straining the Marble City Compauy from erecting 
its poles or stringing its wires so as to interfere 
in any manner with the poles and wires of the 
plaintiff company. The decree of the court, 
which also provides for the appointment of a 
master to determine the amount of damage sus- 


tained by the Rutland Electric Light Company 
by the Marble City Company's infringement on 
their rights and property, bas been confirmed, 
with an order for removal of all conflicting wires 
and poles of the Marble City Company, by the 
Supreme Court of Vermont, Chief Justice James 
M. Tyler presiding. 


Figures and Words. 


(From the New York Sun.) 


Arithmetic will have its praises chanted in & 
Mathematic Congress at Chicago louder than 
ever before in this country. With united breath 
the International Statistical Association and the 
American Economic Association will hold sessions 
for seven days, with many foreign statisticians of 
eminence to help them. Much will be said by 
these men of figures as to the ways in which 
statistics should be gathered. Albeit we should 
sav nothing disrespectful concerning the multi- 
plication table, we trust that as to the common 
sense needful in using that instrument something 
will be spoken in this notable convocation. 

Once upon a time there dwelt in Yorkshire а 
schoolmaster under whose care was a boy appar- 
ently so dull as to be the butt of his class. In the 
teasing of that boy the master was mean enough 
tojoin. Calling the urchin to him one morning 
he said: “Tommy Jones, I have a very simple 
question in arithmetic for you, and dull as you 
are I think you can answer it.” Les, please, sir. 
At the baker’s near by they sell penny buns, 
don't they?" “Yes, please, sir,“ How much 
would two of them come to?" ‘‘ Dunno, please, 
sir.“ You dou't know, you little donkey; aren't 
two penny buns always tuppence? " ** No please, 
sir; they— sell - em two for—three—hs'pence 
—when-—the're—stale." And the flogging which 
threatened Tommy Jones was omitted. 

If in regard to а minor article of diet it be 
necessary to take account in one’s arithmetic of a 
perturbing fact such ав staleness, how much more 
needful is it that we should proceed cautiously, 
circumspectly, tentatively, when the objects of 
examination are the perplexities of finance, com- 
merce, and social betterment? The official sta- 
tistician of Scotland found the death rate among 
unmarried men to be exceedingly high. There- 
fore, said he, arguing for the establishment of 
families, bachelorhood is more destructive te life 
than the most insalubrious trades, or than resi- 
dence in the most unwholesome houses or 
districts. This man’s heart was in the right place, 
no doubt, but his eyes saw only a little of the 
evidence before him. He failed to observe that 
men of extremely bad health or habits, or sunk in 
direst poverty, rarely aspire to the wedded state; 
and that, if one courts a girl, he is exposed to a 
very natural rejection. Their liability to pre- 
mature death isthe cause and not the consequence 
of their singleness. 

Pitfalls of another sort spread before him who 
holds figures so close to his eyes that he cannot 
see facts a little further off. 

To come to the case of honest labor: we are 
told by the census returns, and truly, that wages 
are higher now than a generation ago, while in 
the main а dollar buys ав much as it did then. 
But as to how much more the workman wants 
to-day than he did thirty or forty years ago, we 
are uninformed. What schedule, however ample 
in width or minute in interrogation, can seize 
upon all the facts required to prove or disprove, 
statistically, the policy of protection or prohibi- 
tion? Mr. Carroll D. Wright, Commissioner of 
Labor at Washington, hasseen the task attempted 
many times; he is fond of saying: '' Figures 
won't lie. but liars will figure;" and no less а 
man than the Rev. Edward Everett Hale is wont 
to give the noun, lies, à grammatical comparison 
thus: Positive, lies; comparative, damned lies; 
superlative, statistics." Because calculation is 
legitimately applied in many ways, let us not 
imagine its conquered empire to be universal. 

As with figures, so with words. Speech is one 
of the faculties which difference man from brute; 
it is the handmaid of reason. And yet language 
brings with it liability to a copious source oferror; 
we are ever prone to overestimate the proportion 
of thought which can be put into words. 
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Among hard-headed men who have not been 
educated out of their common sense there has 
always been а conviction that the logicians over- 
rate the importance of what can be definitely 
argued about; that, as theorists can never take 
account of all the facts, no theory should be held 
with other than a loose hand. Such men may 
not be learned, but they are wise, for they never 
gloss over а difficulty with а verbal simplification. 
They may carry in their memories а scanty store 
of the guesses and assumptions of other men, but 
they allow for their ignorance, and so judge 
much more soundly than if they supposed part of 
the evidence in the case to be the whole. Some- 
thing of a spirit of restraint is felt in every court 
of justice worthy of the name. То law is added 
equity; апа jurists who declare legal procedure 
in important fields to be beyond improvement 
well know that there remains the old difficulty of 
getting truly at the fucts. In endeavoring to 
probe into the play of motive the just Judge 
finds that motive has its chemistry as well as its 
mechanics. There are times and places when and 
where two and two make not four, but five and a 
quarter. 

Investigators of the resources of the human 
brain are constantly coming upon proof that the 
wealth which the mind consciously holds is a 
trifle compared with the treasures it uncon- 
sciously possesses. The one is ап islet in the sea, 
the other broad and substantial as an engirdled 
continent. Science never does worthier service 
than where, as here, it points beyond the шогі- 
zon of the known to the depths where words 
and figures lose themselves in the welter of 
mystery. Then does she become the mother of 
& reverence profounder than was ever inspired 
by microscope or analysis; for she proclaims 
that beyond their range on every hand stretches 
the Infinite. 


General Electric's First Annual 
Report. 
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SECOND PAPER. 


A Comparison Showing the Net Results of Eight Months’ 
Business from the Company's Own Figures. 

On May 81, 1892, the General Electrie Com- 
pany made application to the New York Stock 
Exchange to list its common and preferred 
stock. 

A statement was filed on that date. signed by 
C. A. Coffin, president, and A. S. Beves, treasu- 
rer, presumably showing the condition of the Edi- 
son General, 'l'homson-Houston, and Thomson- 
Houston International Companies at the time of 
iheir consolidation into the General Electric 
Company. These three companies are designated 
in the present annual report of the General 
Electric Company as the Underlying Companies. 

The annual statement, printed in ELECTRICITY 
last week, did not show the volume of business 
for the eight months, or the running expenses. 
The flat assertion appears, however, that the net 
profits of the business for the eight months were 
33,356,593. 10. 

A comparison of the two statements, the one 
filed at the Stock Exchange on the underlying 
companies May 31, 1892, and the annual statement 
of the General Electric, shows в totally different 
result. 

Such comparison is the only method for arriv- 
ing at the actual results. 

The following table shows the assets and liabil- 
ities of the three underlying companies as they 
appeared on May 81, 1892, and of the General 
Electric Company January 81, 1898. The table 
iscompiled from the company’s own figures on 
the different dates mentioned. 

This comparison and its deductions are cor- 
rect. 
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rts of Edison General, 


-H. and T.-H. Int. Cos. 
filed at N. x. Stock Ex- Report of General Electric 


change, Мау 31, 1892, 


Co. published Jan. 81, 1898. 


ASSETS AVAILABLE. 
Store room й(ОСК........................... 6,471 ,441.06 
Unfinished work in factory.................... 1,188.555.76 
Accounts recelvabllldaodaoa 8.942. 711.65 
!!; ыж» о Ө EM 2.752.047.95 
IN OUGS rn ox uen E d. d КЕ ra y ке 2,825 .552.61 
Consignment ассойпб......................... 72,801.40 
New inventories, additional.................. 
New work in progress, additional............ 
Total assets ауаПаШе................... 
ASSETS UNAVAILABLE. 
Real estate, Edison Building, М. Y., and 
OP RI LR oo suom a y ыы еда рет 
Patents ae oo c EE ceed осы WE VERE US DIEN S $670,905.51 
Plant, tools and machinery, office furniture 
and йхімгея............................... 7,118,654.06 
Laboratory account.......... J ты E 816.78 
Liquidation ассойпї........................... 166,311.48 
Thomson-Houston International Co.......... 1,121,072.84 
Miscellaneous stocks, sub-cos., ete............ 14,181,586.50 
United Elec. Security Co’s. stock 
Manufacturing and other co's. stock......... 
Total assets unavalilable.................. 
Total assets 
LIABILITIES. 
Guarantee ассошпї............................ 8200. 000. v0 
Capital Stock. аен 21. 970, 900.00 
МОСеВ оо асно EY PECES 1,956,808.39 
Open ассойцп\їз........... ....... ............. 1,112.844.86 
Allowance for depreclation................... 686.082.91 
Mortgage on real евгасе....................... 266.200.00 
Dividends unpatd......................... eee 901.606.00 
Thomson-Houston International Co.......... 802,095.49 
Total UHabllitieeoꝝ ss 
Surplus after pay ing dividends............... 


Decrease in surplus in 8 months 
Less dividends and interest paid....... 


Net decrease in surplus for 8 months 


We defy the controller of the company, or the 
Accounting Committee, to show any other result 
from their own figures. 

The comparison was made by an accountant of 
high standing in his profession, à man with no 
interest in the respective companies norin ELEC- 
TBICITY. 

Its accuracy cannot be denied. 


In view of this condition of affairs, it is perti- 
nent to inquire, Has the General Electric Com- 
pany been paying dividends from the sale of 
Stock? 

In the Stock Exchange statement the Thomson- 
Houston patents are valued at $838,854.29. In 
the annual report these same patenta are carried 
at $3,389,852.07. Have they increased three 
millions in value in eight months? 

The General Electric Company commenced 
business May 31, 1892, with $100,000 in cash, of 
which they paid for expenses $215 and for fran- 
chise tax $25,000, leaving cash on hand May 81, 
1892, $74,785 and $33,871,500 in stocks of the Edi- 
son and Thomson-Houston Companies, for which 
stuck of the General Electric Company was issued, 

Now, in the statement of the underlying com- 
panies there appear two items, aggregating 
$16,301,809.76, which, according to the report, 
were made up of moneys advanced to the Edison 
and Thomson-Houston Companies and of ар ar- 
bitrary guarantee against those companies' notes. 
In other words, this sum of $16,301,809.76 was at 
one time a liability of the two underlying compa- 
nies, This hability, so the report states, was 
wiped out by the General Electric Company, and 
the amount was deducted from the purchase price 
of the two underlying compani:s. How was it 
wiped out? With only $74,785 of actual cash on 
hand, how were over sixteen millions of debts 
paid? 

This is a system of bookkeeping which needs 
explanation. 


* The Windsor Hotel party that has been successful in 
its operations in the general market, has now di ected 118 
attention to General Electric, and claims that the stock 
will be ‘put through its facings,’ the same as have all 
others that have shown vulnerability. The buying by 
Drexel, Morgan & Company apparently has availed noth- 
ing, and General Electric, it is said, will sell at 75 this 
gummer.—»v. Y. Mercury. 


Items marked 7 taken together represent the investment account of $18,262,060.24. 


84,975,700.67 I 
{7.078.879 15 
857,244.17 I 
8.871.088 
5,151.950.64 
8.896.71 I 
2.076.502.62 
2,207, 982.75 
499 947,610.43 $26,207,750.89 Inc. 68,960,140.46 
$208,726.74 
7,898 590.89 I 
4,199,762.69 1 
1.919.000.00 7 
9,173 251.87 
12.500.000.00 I 
1.994.870.00 
1,580,216.00 
23,896.876.69 97.896,847.6% Inc. 4,499,971.00 
245,574, 487.00 764. 084,508.51 Inc. 88,400, 111.46 
344.668. M0. 00 
4.584. 847.68 
{8.099.649 1 
691,871.89 
96,295,890.53 58,000,648.92 Inc. 16,718,768.41 
99, 278,598.51 51,024. 954.50 Dec. 88,258, 64 1.90 
ОТОРУ $8,258,641.95 
eR RO у 2,881,688.51 
— AS $5,922,008.44 
Personal, 


Mr. H. J. Wendorff, who has been for a long 
time at the head of the storerooms of the Brush 
Company, Cleveland, has been appointed Pur- 
chasing Agent in place of Mr. L. W. Bradley, 
who resigned some time ago. 


Mr. Wm. Hazelton, 83d, who has been connected 
with the Short Electric Railway Company for 


some years, and whose headquarters are in Cleve- 
land, Ohio, has been appointed the Assistant 
General Manager of the company. 


Mr. W. А. Jackson has been chosen as Presi- 


dent of the Electric Lighting Commission of 
Detroit. 


Mr. Morris Mead, Superintendent of the Bureau 


of Electricity of Pittsburg, has received the ap- 
pointment from Director-General Davis as Assist- 
ant Chief of the Electrical Department of the 
World's Fair. 


Dr. F. A. C. Perrine, of Boston, was a visitor 
in New York last week. 


Electric Lighting on French Railways. 


The Northern Railway of Paris has recently 
adopted electric lighting on some of its cars, and 
twenty-seyen first, second andthird class coaches 


have been wired for incandescent lamps. The 
current is supplied from a battery of accumula- 
tors placed under each car, each cell having a 
capacity of 118 ampere hours. The lamps used 
consume three watts per candle power and this 
efficiency limits their life to about 800 hours. 
They are 30 volt lamps of 10, 8 and 6 candle 
px according to the cars on which they are 
used. | 

The current is carried to the lamps by means 
of insulated cables and connected by three zinc 
clips, and switches are attached at the end of the 
cars for controlling the lights and making con- 
nections for charging the accumulators. | 

The cost of fitting up the coaches is given at 
$150 and the experiments so far have shown about 
10 per cent. less expense than’ was the case with 
the oil lamps formerly used. 


A Transformation. 


Preparations have been completed by which 
the Telluride, Col., Electric Light Company will 
hereafter receive power from the San Miguel 
Consolidated Light Company from their power 
station at Rives, a distance of twelve miles. 

This is perhaps the first instance on record 
where a Westinghouse system has been called 
upon to furnish current to an Edison system and 
with satisfactory results. 
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THE INDEPENDENT BIRD. 


The Columbia Lamp Co. Wins. 
Goebel's Claims More Fully Established. 


An Injunction Denied. 

Judge Hallett, cf the United States Circuit 
Court, has refused to grant an injunction against 
the Columbia Lamp Company at St. Louis. 

The final hearing in the suit for a preliminary 
injunction, brought by the Edison Electric Light 
Company et al. vs. the Columbia Incandescent 
Lamp Company, was begun on April 11th and 
closed on the 14th. 

The Columbia Company contended for the 
prior claims of Henry Goebel, the defense which 
was first introduced by the Beacon Cumpany at 
Boston, and with which our readers are generally 
familiar. 

The Beacon Company lost their case through 
their inability for lack of time to fully substan- 
tiate the claims made as to the dates when certain 
lamps were made by Goebel. 

The Columbia Company, with the same able 
counsel, Messrs. Witter & Kenyon of this city, 
have worked industriously since the Boston case 
closed, and seem to have established beyond 
question the identity of the various exhibits, and 
to have proved that Goebel’s lamps were of suffi- 
cient merit to invalidate the Edison lamp patent. 

Judge Hallett has held that the evidence is 
** sufficient probably to invalidate the patent.“ 

The decision is one of supreme importance at 
this time, and is a thorough and complete victory 
for the independent element in the trade. 

There will be no lamp monopoly. 

No one will be compelled in order to get 
lamps to buy his entire apparatus of the General 
Electric Company. 

Central station men can once again use their 
own judgmentin the purchase of lamps. They 
will no longer be forced to buy the poorest lamp 
on the market. 

The conclusive proof introduced by the Co- 
lumbia Company will no doubt be introduced 
successfully to re-open some of the closed 
factories, and there will at least be no further 
interference with the Ohio companies and others 
not proceeded against во far. 


~~ DSN 


We congratulate the Columbia Company and 
the trade at large on the result, and the brighter 


outlook it has produced. 


Following isJudge Hallett’s decision in full: 


THE DECISION. 


In the Circuit Court of the United States for 
the Eastern Division of the Eastern Judicial Dis- 
trict of Missouri. 

Edison Electric Light Company et al. vs. 
Columbia Incandescent Lamp Company et al. 


Complainants allege infringement of letters 
patent, No. 228,898, issued to Thomas A. Edison, 
January 27, 1880, for an improved electric lamp. 
This patent came under the consideration of the 
Circuit Court of the Southern District of New 
York in the case of the Edison Electric Light 
Company against the United States Electric 
Lighting Company (47 Fed. Rep. 454), and was 
held to be for a lamp consisting essentially of 
a filamentary carbon burner, hermetically sealed 
in a glass vacuum chamber.” So understood, it 
is the incandescent lamp in common use, and no 
question is presented in this record as to the 
character of respondents’ manufacture. The de- 
fence to the bill and to the motion for prelimi- 
nary injunction now under consideration is want 
of novelty in the Edison patent. Respondents 
aver thatan incandescent lamp, differentin form, 
but in all essential features the same as that now 
in general use, was made as early as 1854 by 
Henry Goebel, of New York City, and that it was 
used by him in various ways and at different times 
for many years thereafter. It will not һе neces- 
sary to describe this lamp at length, as it has the 
game constituents as the Edison lamp. We are 
at present more concerned with the struggle be- 
tween the contending forces on the one side to 
maintain and on the other to disprove the exist- 
ence and use of the lamp anterior to the date of 
the Edison invention. À large mass of testimony 
in the form of affidavits is offered by each party 
on the question of fact, which to consider at 
length would be a tiresome and unprofitable task. 

'The principalobjection urged by complainant 
against the Goebel invention is that it has an im- 
possible date; no man could make it in the time 
and manner assigned to it;the incandescent lamp 
is the product of several auxiliary arts not likely 


to fall within the compass of а single mind; авап 
achiev»ment of science the lamp is a matter of 
progressive step:, some of which must be made 
by the world at large before others can be taken 
by any one. This ів no more than to say that no 
man ean outrun his competitors to any great 
length in the field of scientific investigation— а 
proposition which has no support in reason or 
experience. There seems to be no reason for say- 
ing that Goebel could not reach in 1854 a point 
attained by Edison in 1879 unless, as was said by 
the dissenting jurticesin the telephone case: It 
is regarded as inci edible that so great a discovery 


should have been made by the plain mechanic 
and not by an eminent scientirt and inventor.” 

In so far, however, as it may be shown that the 
methods adopted by Goebel were not equal to the 
results obtained, the evidence should receive the 
most careful consideration. On this point it ap- 
pears that Goebel has recently made several lamps 
of the form used with the material and tools 
formerly used by him. These lamps were tested 
by men of experience and skill in such matters. 
and they were found to be reasonably effective. 
They are not so good as the lampsin common use, 
but they can be operated, and they give reason- 
able service in time and capacity of light. Sothat 
in this way we have prima fa^ie proof of Goebel's 
ability to make lamps in the way heclaims to have 
made them before the time of Edison’s invention. 

It is said that Goebel is involved in contradic- 
tions and misstatements of fact, due to the lapsing 
memory of old age or to untruthfulness. Be it 
so; he does not appear to be an adventurer or an 
impostor. It із not reasonable to believe that he 
made the story related in his affidavit and did 
not make the lans he has described. Whatever 
may be said as to Goebel's veracity, he is sup- 
ported at many points by witnesses of good re- 
pute, who speak with precision and apparently 
with deliberation. As already suggested, it is 
not necessary or profitable to go over the testi- 
mony at length with a view to determine the rel- 
ative value and weight of every part. Itisenough 
to say that there is a fair preponderance of testi 
mony in support of the Goebel claim. 

There is not the measure of proof demanded by 
defendant's counsel, who maintain that the court 
should require proof of the fact beyond reasona- 
ble doubt. This degree of certainty is not often 
attained upon testimony in the form of affidavits, 
where the issue is contested, and it is not reason- 
able to demand such certainty as to the defense. 
Complainants must show a clear right in support 
of в preliminary writ, and а defense which puts 
the case in doubt is sufficient to defeat the appli- 
cation. It is also contended that the decree of 
the Circuit Court of New York against the United 
States Electric Lighting Company sustaining the 
patent, which decree has been confirmed in the 
Court of Appeals of the Second Circuit, is con- 
elusive of complainant’s right to the writ for 
which they now ask. No doubt is entertained as 
to the conclusive effect of that decree here and 
elsewhere as to all matters in issue in that cause. 
For although respondent was not a party to that 
litigation, the court would not on a preliminary 
motion consider any matter which passed to judg- 
ment in that suit. The Goebel defense was not 
made in that suit, and therefore the case has not 
the authority on this motion which has been ав- 
cribed to it. Another suit by the complainants 
against the Beacon Vacuum Pump and Electrical 
Company, in the Circuit Court for the District of 
Massachusetts, is in в different attitude. In that 
suit the Goebel defense was made, and upon mo- 
tion for preliminary injunction recently heard 
and allowed it was overruled. It is contended 
that the ruling in that case should be recognized 
and followed as а precedent in respect to the 
present motion, and perhaps if the issue, the tes- 
timony and the situation of the parties appeared 
to be the same in both cases such result might 
follow, more from the per uasive effect of the 
opinion of another court on the same matter than 
from any notion of authority ascribed for such 
opinion. In courts of equal jurisdiction proceed- 
ing concurrently in the investigation of the same 
subject, the right and duty of each to exercise in- 
dependent judgment cannot be denied. That 
they should in the end reach the same result is 
greatly to be desired, but one cannot become an 
echo to the other for that praiseworthy purpose. 
In thisinstance the consequences to flow from di- 
verse opinions are not regarded asserious. In 
the Massachusetts Circuit, and here as well, the 
motion is interlocutory; and in each case the rul- 
ing may well enough stand upon the situation of 
the parties. And we have much additional testi- 
mony to that upon which the court acted in the 
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Beacon case, so that upon all points 1 do not feel 
compelled to accept the opinion of the court in 
that case. 

The ruling of the court, however, in the Beacon 
case suggests the propriety of taking security 
from respondents for observing the decree in case 
complainants shall ultimately prevail in this suit. 
There are other considerations which should 
have weight in that direction. lt was suggested 
by complainants’ counsel that respondent is a con- 
cern of small capital, and that it was made so 
with intent to avoid responsibility in respect to 
the infringement now alleged against it. This 
was not denied and I suppose we may take it to 
be true. The retort was in the form of a charge 

inst complainant that it used its money, of 
electric lamps to control the sale of all kinds of 
electric machinery and apparatus, This charge 
also passed without denial, and it is not difficult 
to conceive of circumstances in which it would be 
necessary to ascertain whether it is true. Refer- 
ring only to the charge against respondent of in- 
sufficient capital and assets, the duty of the court 
is plain to provide for the contingency of a de- 
cision against it. I need not refer to the possible 
effect of cross-examination in the case of а mul 
titude of witnesses. What now seems plain 
enough may altogether disappear, and new facts 
may come to the surface under that crucial test. 

he injunction will, therefore, be refused if the 
respondents will give a bond in the sum of $20,- 
000 conditioned for the payment of such sums (it 
any) as may be decreed in favor of complain- 
ants on the final hearing of this cause. The bond 
to be filed with the clerk of the court, and to be 
approved by the clerk, or by a judge of the 
court within twenty days from this day. - 
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HIS NAME WAS MONOPOLY BEFORE HE WAS 
LICKED. 


Detroit Lighting Matters. 


Practical Discussion Before the Council 


Committee. 


A Municipal Plant Probabie. 

The committee on public lighting of the city of 
Detroit recently met to consider the question of 
a municipal plant. Three members of the new 
lighting commission, Messrs. Hudson, Butzel 
and Jackson, attended the meeting, as did also 
Mayor Pingree, Aldermen Vernor and Scovel, 
Frank B. Rae and the representatives of several 
large electric companies. 

Mr. Rae made some explanations in regard to 
his estimates,* and a candid reply to the criticisms 
of Етесткісітү, which leaves nothing more to be 
said on that score : 


* "The figures were obtained from manufacturers 
of apparatus, and а number of letters have been 
written to the Mayor and several to myself, stat- 
ing that the manufacturers of apparatus are will- 
ing to undertake the construction, both of the 
steam plant and of the electrical plant, under this 
estimate. In the cost of maintenance, by advice 
of some of the gentlemen downstairs, the question 
of taxes and cost of water were left out. They 
were left out upon advice, because it was not at 
all probable that the taxes upon the present plant 
will be lost to the city, and the cost of water in 
the operation of в plant of this kind would cost 
the city nothing in any event. If the plant were 
to be located on the water front, as I think it 
should be, the water would be entirely free to 
them, as it would be to any other manufactory во 
located. If they took water from the city, I pre- 
sume they would hardly be chargeable with any 
rate for that—simply supplying it from pumps 
which the city maintains at one station instead of 
those they would maintain at another station.” 


The Detroit Electric Light and Power Com- 
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pany did not appear by representative, but sent 
in à communication, closing as follows: 


„Our experience of three years in public light- 
ing has been costly. We know from experience 
what it takes to run a plant in Detroit, but it ap- 
Tears that the guess of men interested in foisting 
a plant on the city has been taken as evidence, 
and cold facts entirely ignored. Hence we deem 
it a waste of time to attempt an explanation be- 
fore your honorable committee.” 


Letters from Messrs. Campbell & Zell and 
Fairbanks, Moree & Company, of Chicago, were 
read, in which both firms agreed to undertake the 
contract for the steam plant within Mr. Rae's 
estimates. 

Alderman Hudson thought Mr. Rae’s estimate 
for the purchase of realestate toolow. Discussion 
brought out the fact that the city might build on 
its own land. 

Mr. Young, representing the Western Electric 
Company, said that he had looked over the esti- 
mates prepared by Mr. Rae and would have no 
hesitation in furnishing a first class plant, up to 
standard in every way, for the amount stated in 
the estimate. | 

Mr. Cook, а representative of the Westinghouse 
Company, said: 


„The cluss of machinery which we manufacture 
would be such as is covered by his estimates Nos. 
1 and 2, and I ean say that his estimates for the 
apparatus are certainly amble. As far as the cost 
of maintenance goes, it can be shaded. We can 
furnish lamps which will burn for three nights 
with one trimming. With that class of lamps 
about а dozen or thirteen men would take care of 
the trimming. I should consider Mr. Rae’s esti- 
mates all right." 


Mr. Long, representing Westinghouse, Church, 
Kerr & Company. stated that his company had 
done в great deal of work in Detroit, and knew 
about the expenses of doing the work therein the 
way of masonry and contingent work outside of 
the mere cost of the apparatus. He was free to 
say that Mr. Rae's estimates fully cover the very 
best class of work that could possibly be put in. 

At а meeting of Council on the 19th, the Com- 
mission was authorized to advertise for bids for & 
complete plant, and also to advertise for bids for 
lighting the city on а three-year contract by the 
present system. 


A Successful Storage Battery. 


Trial of the Waddell-Entz Company's Ap- 
paratus on the Second Avenue Line. 


A Satisfactory Exhibition. 

The first publie exhibition of the street-railway 
storage battery apparatus of the Waddell-Entz 
Company took place on the Second Avenue line, 
this city, on Friday, April 21. 

The test derived importance from the fact that 
ten cars similarly equipped are stored at one of 
the stations of the Second Avenue Company, and 
also for the reason that it is proposed to operate 
the road altogether with electric cars of the same 
design. 

The claims of the inventors seem to be fully 
borne out by this test. In the first place, there 
was no buzzing, so common in many storage- 
battery cars; the action of the motors was almost 
noiseless. Another feature was the extreme ease 
with which the cars could be stopped. No brake 
was used. there being simply а reversal of the 
motor. The cars can be brought to a standstill 
within the length of the car from a speed of 
fouiteen miles an hour. In this sudden stopping 
there is no waste of power. On the contrary, the 
momentum converts the motor into a dynamo, 
and there is a positive storing up of energy. The 
car can be run backward as well as forward. 

The cars can run thirty miles without re-charg- 
ing the batteries. The batteries themselves weigh 
but 2,000 pounds each, two being placed on each 
car. 

The electric plant which has just been com- 
pleted at 127th street and Second avenue consists 
of two 100-horse-power safety boilers, two auto- 


matic engines of 75-horse power, and two 75- 
horse power dynamos. From the dynamos the 
current is led by switchboards on the battery 
floors.. On the second floor is a large electric 
crane. Ву а touch two batteries weighing 4,000 
pounds are lifted and then lowered to the first 
floor, where they are transferred to the cars. The 
old batteries can be removed and newly charged 
ones put in the cars within two minutes. 

The system is the invention of the Waddell- 
Entz Electric Company, and the entire plant, in- 
cluding dynamos, motors, etc., was made at their 
works at Bridgeport, Conn. The motors and 
portions of the apparatus are similar to those put 
in many publie buildings throughout the 
country. | 

It is expected that by June 1 the Second Ave- 
nue line from Ninety-sixth street north will be 
exclusively operated by electric cars, and a little 
later the system will be adopted for the entire 
line. 

The car left the power house at 127th street and 
Second avenue at 4:27 P. M., and made the run to 
90th street with one trailer. The latter was taken 
off there. and the return trip was made at the rate 
of ten miles an hour. 

In addition to the representatives of the elec- 
trical and daily papers, there were present Mr. 
George 8. Hart, the president, and other officials 
of the Second Avenue road; Mr. Skitt, superin- 


tendent of the Fourth Avenue line; Messrs. 
Knuauth, Waddell, Entz, Foot, Machado and 
Whitman of the Waddell-Entz Company, and 
several gentlemen from other cities. 

Electrical men and the public generally will 
await further developments in regard to this sys- 
tem with a great deal of interest. 


World’s Fair Notes. 


Two of the five coronas which are to be the 
principal feature in lighting the large Manufac- 
turing Building were tried for the first time last 
Wednesday. The initial test was а satisfactory 
one in every respect, and it confirmed the judg- 
ment of the engineers engaged in the work as 
regards the number of lights for each circle 
and also the height to which coronas should be 
elevated above the floor to give an equitable dis- 
tribution of light. 


The official exhibit of the German Government 
has arrived and is being installed under the direc- 
tion of Wilhelm Dohn, who formerly occupied 
the position of secretary of the chief Post Office of 
Germany. The exhibit will consist of models of 
the apparatus, both telephone апа telegraph, 
which has been used since the introduction of 
these instruments into the Post Office service and 
up to the present time. 


А novel exhibit is to be made in the Electricity 
Building by а Parisian company, consisting of в 
night scene on Champs Elysee. The miniature 
thoroughfare will be brilliantly illuminated by 
small incandescent lamps, and а number of small 
automatic figures will be introduced which have 
never before been exhibited in this country. 

The space formerly assigned to the Detroit 
Electrical Works in the Electricity Building has 
been given to the Westinghouse Electric Com- 
pany, in which they will be able to make & more 
creditable display of their apparatus. 


The first serious accident which can be credited 
to the electrical apparatus used at the World’s 
Fair grounds occurred Jast week. Walter Lanhan, 
an electric wireman, while engaged in fixing the 
wires in а conduit, carelessly touched one of the 
main feeders and was instantly killed. 

Among the standing committees announced by 
President Higinbotham, to act during the coming 
year, the following gentlemen were named on 
Electricity : R. C. Clowry, chairman; C. K. 
G. Billings, C. Н. Wacker, C. L. Hutchinson, 
Mark L. Crawford. 
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A Successful Trio. 


Drake, Payson and Whittier. 


Three years ago а trio of young men formed a 
partnership and went into the business of elec. 
trical and constructing engineering in the city of 
Providence, R. I. They were possessed of ability, 
experience and aptitude; these, combined with & 
large amount of energy, push and determination, 
well fitted them for entertaining the assurance 
that they were certain to achieve success in their 
business. They have already achieved a full meas- 
ure of prosperity, and this article is an outline of 
what they are doing to increase their business. 

Each member of this trio enjoys a wide circle 
of acquaintance in the State of Rhode Island, and 
it has always been a pleasure to friends and 
neighbors alike to encourage these young men 
by entrusting to them contracts, both large and 
smal], knowing that the work would invariably 
be well done; and first class work, combined 
with fair and square dealings, is the secret of all 
they have accomplished. 

The men we thus write of constitute the firm of 
Drake, Payson & Whittier, constructing electrical 
engineers and dealers in all kinds of electrical 
supplies, Providence, R. I. 

Commencing business, as we have stated, three 
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DRAKE, Payson & WHITTIER’s SvPPLY HoUsE. 


years ago, in a small room on Washington street, 
that city, they have forged their way along until 
at the present time they have the largest and 
handsomest store devoted to the electrical busi- 
ness in all New England. This statement is borne 
out by the accompanying cuts, showing interior 
and exterior views of their building and commo- 
dious quarters, which were formally opened for 
business on Saturday, the 15th inst., when the 
firm were there cipients of hearty congratulations 
from friends, neighbors and customers from New 
York and all parts of New England. 

The building this firm occupies is known asthe 
Hodges Block, being 170-172 Weyhosset street. 
Here, in the basement, is stored an immense 
stock of lighting aud railway supplies of every 
conceivable description. Here, too, is the brass 
finishing department and factory proper. Atthe 
remote back of the basement are two 150 н. P. 
boilers to be used for operating an isolated plant 
for lighting the entire square of which the Hodges 
Building forms part. 

The ground or street floor is the show and sales 
room, which is, without doubt, the largest, hand- 
somest and best lighted electrical salesroom in 
New England. It has a double front, the show 
windows of immense panes of plate glass being 
splendidly adapted for displaying apparatus to 
great advantage. 

On entering the double doors the entire right 
section of the room is seen to be devoted to elec- 
trical supplies in general, consisting of bells, 
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push buttons, annunciators, battery cells, car- 
bons, zines, shades, porcelain goods and electric 
heaters. Inthe window on this side are displayed 
the lighter goods, such as incandescent lamps, 
globes, wall brackets, push buttons, etc. Reach- 
ing along the floor are handsome counters and 
glass show cases, all filled with choice goods, 
while the wall is hidden away behind rows upon 
rows of shelves, drawers and lockers, filled with 
electrical merchandise. 

The left side of the room accommodates, from 
the ceiling, a large and handsome display of gas, 
electric and combination fixtures of most artistic 
design and finish, many of them being selected 
from the stocks of the Mitchell, Vance Company 
of New York, who enjoy so wide a reputation for 
high grade goods of this character. 


Extending right along the wall of this section 
has been erected a switchboard fully equipped 
with switches, cut-outs, rheostats, lightning ar- 
resters and other controlling devices, coupled up 
with dynamos and motors, installed on a ruised 
platform in position for running at will, that in- 
tending purchasers may have actual demonstra- 
tion of the working of the apparatus or machine 
they contemplate buying. 

At the opening there were no less than fourteen 
dynamos and motors in position, ranging from a 
100-light United States dynamo belted to a 15 
H. P. Eddy motor, down to a j-inch Н. Р. motor, 
Eddy type, the display including Eddy, Thomson- 
Houston, United States and other machines. 

Overthe switchboard was arranged & handsome 
display of fan motors including the Meston alter- 
nating motor, Perret, Holtzer-Cabot and Clyde 
types, also some Eddy 500 volt fan motors—alto- 
gether making a handsome display and with 
enough variety for the most fastidious buyer to 
select from. 

Towards the further end of the room on the 
left side has been built and appropriately fitted 
up a large dark room, from the ceiling and walls 
of which are suspended sample brackets and elec- 
troliers of most chaste and elegant design. The 
room is wired and equipped with switches and 
cut-outs, so that when a purchaser desires to see 
what will be the effect of the lighting to be done 
by the fixtures he is about to invest in, he can 
step into this dark room and have current turned 
on at once, so there need be no disappointment 
after he gets his house equipped. 

Down the centre of the store are ranged hand- 
some and massive show stands on which are dis- 
played an endless variety of etched, plain and 
tinted glass globes, shades and reflectors, chiefly 


made by the well known Phonix Glass Company, 


Pittsburg. 

The accountant’s office, bookkeeper’s room 
and private offices of the principals occupy the 
rear end of the store, being partitioned off from 
the show room by polished partition walls, the 
various offices being comfortably furnished and 
equipped with all modern conveniences, This 
floor is 123 feet long by 30 feet wide. 

Ав we have already stated, the formal opening 
of these new quarters took place on Saturday, 
April 15, and notwithstanding the down-pour of 
cold rain which fell all day long, the opening 
was a thorough success. 

About 2,000 invitations of a unigue electrical 
character were sent out for the housewarming; 
and judging from the unending stream of callers 
and the crowds that thronged the store, took pos- 
session of the offices and struggled to look into 
the mysteries and beauties of the dark room, it 
was clear that most of the two thousand invita- 
tions were accepted. 

The handsome plate glass windows were made 
doubly attractive by having their sills covered 
with green plush carpets, on which were placed 
pots containing tropical palms and other beau- 
tiful exotics. The floral display also included а 
magnificent design of a horseshoe at the base of 
which was the word Success," from Pettingell- 
Andrews Company, Boston; another one with the 
letters D. P. & W.” was presented by the em- 
ployees of the firm as an expression of hearty 
good wishes for the continued and increased 
prosperity of their employers. There were other 
floral presents in addition. 

The other window contained a miniature engine 
of the Greene type, which was belted to a 3-1nch 
H. P. Eddy motor. 

As the shades of evening descended all the 
lights in the big store were turned on with most 
brilliant results, for everybody was attracted by 
the unusual brilliancy, and while inside the hosts 
of invited guests leisurely strolled round examin- 
ing the innumerable devices and having their 
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various uses and methods of working explained to 
them, the crowds on the sidewalk took in the gay 
and brilliant sight with astonishment, surprise 
and evident pleasure. 

Amoug the visitors who had come from near 
and far to extend congratulatiovrs were represen- 
tative electrical men from New York, Boston, 
Hartford, Windsor, Bridgeport, Ansonia, Provi- 
dence, Worcoster, Springfield —in fact from all 
over New Eugland, including many of the leading 
citizens of Providence. During the evening light 
refreshments were served, and before the hour 
arrived for closing the informal reception 
the airthroughout the large building became red- 
olent with the aromas from innumerable choice 
Havanas. 

The day was indeed a red letter day for 
Messrs. Drake, Payson & Whittier. These young 
men have not only deserved success, they have 
achieved it; and now with their large and hand- 
some supply store, many good contracts on their 
books, many more pending, and the best wishes 
of every one to encourage them, they have settled 
down to do profitable work. 


Bids Wanted. 


The Chester Light, Water and Ice Company is 
now receiving bids on a Central Lighting Station, 
to be constructed at once at Chester, Illinois. 
Proposals on the entire work, or any part of it, 
will he received until May 15, by Wm. H. Bryan, 
Mechanical and Electrical Engineer. 56 Turner 
Building, St. Louis, where plans and specifica- 
tions may be seen. The plant will consist of one 
85 light are machine and two 500 light, 2,000 volt 
alternators, with engines, boilers, etc. 


General News. 


What is Going on in the Electrical World. 


Winchester, Ill.— The electric light plant in 
this place was destroyed by fire on the 13th inst. 
Loss $5,000. 


Reynoldsville, Pa.—The people here are dis- 
cussing the question of purchasing an electric 
light plant for the town. 


Norwalk, Ohio —A company is being formed 
here to manufacture a new electric heater, the 
invention of W. J. Bowen. 


Waukegan, Ill.—AÀn electric railway to con- 
nect Waukegan with South Waukegan is to be 
built by Morris, Ganse & Company. 


Springfield, Ill.—Senator Thiebe’s bill allow- 
ing cities and villages to maintain electric plants 
855 furnish light, heat and power has passed the 

enate. 


Homestead, Pa.—In the 33-inch mill of the 
Carnegie Company here, the tables and other 
machinery are now moved by electricity, recently 
introduced. 


Richmond, Va.—There is now a trolley line 
to Seven Pines, the scene of one of the great 
battles of the war and only a short distance from 
the National Cemetery. 


Orange, N. J.—The council has granted the 
Cross-Town and Bloomfield Railway Company 
permission to change its motive power to the 
overhead trolley system. 


Bowie, Tex.—A company has been organized 
to erect and operate a telephone line between 
Bowie and Jacksboro. It will also probably have 
a branch line to Post Oak. 


Cleveland, Ohio.—The consolidation of four 
out of the five electric street railway companies 
of this city is now all but complete, and a large 
increase in capitalization is to follow. 


Scranton, Pa.—The plant of the Wightman 
Electric Manufacturing Company, against which 
executions were issued amounting to $74,066.66, 
will be sold by the sheriff on the 27th inst. 


Kingston, Can.—The Kingston Street Rail- 
way Company has applied to the Ontario Legis- 
lature for permission to change the motive power 
of its road to electricity and to extend its lines. 


Boston, Mas:— The trustees of Thomson- 
Houston securities, series D, have declared a 
semi annual dividend of 25 cents per share, 
payable May 1, 1893, to shareholders of record 
April 22, 1893. 


McKeesport, Pa. The electric light company, 
recently burned out, are re-establishing their 
business as fast as possible. The company in- 
tend to introduce the Westinghouse alternating 
current system, 
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St. Louis, Mo. —John Scullin, the manager of 
several street railways in 8t. Louis, has become 
interested in the storage-battery system of the 
Standard Electrical Company of Detroit, and will 
give it a trial on one of the roads here with a view 
to its adoption if it proves a success. 


Wilmington, Del.—The Wilmington and New 
Castle Electric Railway Company have elected 
these officers: President, Dr. Howard Ogle; vice- 
president, James B. Toman; secretary and treas- 
urer, Harry H. Billany. This organizaticn will 
stand until the stockholders’ meeting July 1st. 


Canandaigua, N. Y.—The Canandaigua Elec- 
tric Railway Company having obtained the 
franchise of the Canandaigua Street Railway Com- 
pany, will begin at once to make such changes as 
they deem necessary in the line and its equip- 
ment. They will get motive power from the local 
electric light plant. 


Montreal, Can.—The council of the muni- 
cipality of Pointe aux Trembles has granted a 

irty years’ franchise to the Corriveau- Williams 
syndicate to operate an electric railway and elec- 
tric light system in the municipality. It isa 
suburb of Montreal and considered the prettiest 
location on the island. 


Northampton, Мавв.-А large interest in the 
Northampton Street Railway has been sold to 
three Springfield men. John Olmstead, A. E. 
Smith and N. D. Winter, and the directory has 
been reorganized so as to take them in, some of 
the old members resigning. The work of equip- 
ping the road with electricity will begin im- 
mediately. 

Gallatin, Tenn. —The purchase of the Gallatin 
and Nashville turnpike by а syndicate of capital- 
ists, who intend to use it for a proposed electric 
railway. has been made public. The length of 
the road is twenty-six miles. Among the stock- 
holders of the purchasing company аге Horatio 
Berry, George Seawright and Robert Groves, of 
Hendersonville. | 


Fort Wayne, Ind.—Almost every new house 
being built here this spring is wired for electrical 
illumination. The Jenny Electric Light Com- 
pany. which has now 7,000 incandescent lamps 
burning in the city, intends putting in new ma- 
chinery and otherwise improving its plant. The 
company expects to have 10,000 incandescent 
lamps burning next fall. 


Hagerstown, Md.—The street commissioners 
have awarded the contract for lighting the streets 
for five years to Rodgers, Shanley & Company, 
of New York, with the condition that the con- 
tractors construct the street railway and operate 
it in connection with the lighting. The Schuyler 
Electric Compary, who own the present electric 
light plant. and whose bid was lower, will contest 
the action of the commissioners. 


Brooklyn, N. Y.—' The Brooklyn, Bath and 
West End Railroad has filed with the State Rail - 
road Commission an application for a change of 
motive power from steam to electricity on the 
present line of the steam railroad, and also on 
the spur or branch from New Utrecht to connect 
with the tracks of the South Brooklyn Railroad 
and Terminal Company. 


Yonkers, N. T. — The new building of the Otis 
Electric Company is completed, and the ma- 
chinery is being put in preparatory to commenc- 
ing work. It ів expected that everything will be 
in readiness before June 1. The new building 
will be devoted to the manufacture of electric 
motors.—The Yonkers Electric Railroad Com- 
pany has completed its Mt. Vernon line. 


Eden, Pa.— At the annual meeting of the Lang- 
horne Electric Light and Power Company, held 
here, the following directors were elected : Allen 
R. Mitchell, Thomas Duffield, J. Howard Mar- 
shall, P. M. Minster, Edward Townsend, John 
Rue, David J. Matlack. All were members of 
the old board, except Edward Townsend, who 
was elected in place of George L. Garsed. 


Newark, N.J.—The Suburban Traction Com- 
pany, the newly formed organization which pro- 
poses to construct and operate an extensive sys- 
tem of cable and electric railroads in Essex and 
Passaic Counties, has elected the following board 
of directors: Frank W. Child, A. P. Foster, John 
L. Seward, George Spottiswoode, T. W. Foster, 
James Eustis, and W. P. Pritchard. F. W. Child 
has been chosen as president, A. P. Foster as 
treasurer, and А. W. Kissam as secretary of the 
company. 

Toronto, Can.—The Canadian General Electric 
Company, which recently received the town 
franchise for an electric street railway, has 
amalgamated with the Peterboro and Ashburn- 
ham Railway Company, under the charter of the 


latter, for the purpose of constructing and 
operating the road. The officers elected were : 
T. E. Bradburn, president; Frederic Nicholls, 
vice-president; directors, H. P. Dwight, T. G. 
Hazlitt, A. Stevenson, E. H. D. all, Wm. 
Walsh and A. P. Poussette. 


Hartford, Conn. — The Hartford Electric 
Light Company has been authorized by the 
Legislature to increase its stock to $500,000. — The 
Electric bill" now before the Legislature is 
creating dissatisfaction among the people, as it is 
likely, if it passes, to put a stop to electric rail- 
way building in the State. Strong objection is 
made against the sections giving the railroad 
commissioners power over the corporations, and 
especially against the sections prohibiting the 
carriage of freight and the substantial paralleling 
of steam roads. 


Cincinnati, O.—George B. Keefer, a Cin- 
cibnati capitalist, has organized the Put-in-Bay 
and Southwestern Electric Railway Company for 
the construction of an electric railway from Find- 
lay, through Fostoria to the lake. The objective 
point of the live is understood to be Toledo, and 
it will be equipped for both freight and passen- 
gers. — Ihe Mt. Adams electric ів to be extended 


. to Oakley, and the belt road round from Eastern 


avenue to Mt. Lookout, to Hyde Park, and down 
town, is said to be assured. 


Grand Rapids, Mich.—The West Michigan 
Electric Company has commenced work on the 
dams for the water power at Lowell, which is to 
be used for transmitting electric power, and 
which power it is proposed to retail in this city for 
light manufacturing and other purposes. The 
dams are to furnish 8,000 horse power, which will 
be generated through the medium of horizontal 
water wheels. E. F. Sweet, A. C. Sekell and 
John E. More are local stockholders. Тһе others 
are C. J. Church of Greenville and C. A. Church 
and Dr. McDaniel of Lowell. 
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Boston Notes. 


The consolidation of New England electric 
street railways continues to take place. This 
time the Haverhill & Groveland Street Railway. 
the Merrimac Valley Company of Lawrence, and 
the Lowell, Lawrence апа Haverhill Company 
have become one. Each company will retain its 
own name but all will henceforth be under one 
management. Extensions on a large scale will 


now be made, and extensive car and repair shops 
will be erected in Haverhill immediately. 


The Taunton Street Railway Company has se- 


cured authority for double tracking its system 
and will go ahead at once. 


North Attleboro, Mass., after deferring the 
matter until the experiment had been success- 
fully made by some other town, now seems as if 
it would like to adopt the Municip: ] Lighting 
Act,1891, and erect a municipal lighting plant. А 
sum of $50,000 has been appropriated for that 
purpose. 

Next to the plain, uugarnished statements of 
facts about the first annual report of the General 
Electric Company which appeared in the last 
issue of ELECTRICITY, the full and searching anal- 

Bis of the same document which was published 
in last Saturday's Commercial Bulletin has cre- 
ated most interest in Boston electrical and money 
circles. That the bankers, speculators and busi- 
ness men of the country generally regard with 
interest these articlesand believe their statements 
is proven by the turn General Electric stocks 
have taken downwards, until at present writing 
common stock is below par. 


The bridge which crosses the mouth of what is 
called Weymouth Fore river at Quincy Point 


is being widened to make room for the electric 
car track that is to be laid across it, thereby con- 
necting the Quincy and Weymouth electric rail- 
way systems. 


Probably the handsomest if not the largest 
switchboard ever made in New England was 
shipped from the works of the W. S. Hill Electric 
Company, Boston, last week, to the Narragansett 
Electric Light Station, Providence, R. I. It was 
of white Italian marble with massive brass fit- 
tings. 

Though enjoined against making any of ita 
popular and efficient lamps, the Beacon Vacuum 
Pump and Electrical Company of this city is not 


by any means allowing itself to be idle, and its 
past enterprise and successare bearing fruit even 
now. The Beacon system of exhausting lamp 
bulbs has attracted universal attention, and its 
foreign patents are being eagerly sought after by 
capitalists and others. Among the most recent 
visitors to the Beacon factory were Herr Alex- 
ander Von Babo and Dr. Siemens, representing 
the Siemens-Halske Electric Company. This 
rich corporation is negotiating with a view to 
purchasing some of the European patents on the 
Beacon Vacuum Pump. Incidentally it may be 
stated in this connection that some time ago ten 
Beacon lamps were placed in service at a certain 
lace in Cunada and burnt for no less than 5,420 
| ours each before they had to bereplaced by new 
атпрв, zs 


The New Sunbeam Lamp. 


The new Sunbeam Incandescent Lamp, which has sev- 
eral times received mention in ELECTRICITY, and has been 
for some weeks looked forward to, is now ready for the 
market, as із announced ір the advertisement of the An- 
sonia Electric Company of Chicago (formerly the Electrical 
Supply Company), who will have the Western agency for 
thislamp. Already large numbers of orders are being re- 
ceived by the Ansonia Electric Company, and every mail 
brings letters from their old lamp customers, expressing 
satisfaction at the prospect of their being able to obtain 
lamps that can be used with some satisfaction and not be 
compelled to burn lamps that are every day proving more 
unsatisfactory to their customers. 

We havc had an opportunity to examine some of the new 
Sunbeam lamps, and they give every evidence of not only 
being equal in quality to the old lamps, but fully substan- 
tlate the claims of superiority which are made for them. 
There seems to be no doubt whatever but that this lamp 18 
clearly around the Edison patents. It is not all glass, does 
not contain inleading wires nor does it have a vacuum. 
Even the shape of the globe has been changed. The ap- 
pearance of this lamp just at this time will prove to the 
General Electric Company а serious obstacle to the reali- 
zation of its purpose to obtain control of the electric light- 
ing industry. We have learned of several other new lamps 
that may shortly be expected to appear on the market, and 
altogether it seems not improbable that the immense 
amount of experimental work which іп the incandescent 
lamp fiekt has been recently carried on will result, as it has 
in this case, 1n the production of a superior lamp. and will 
confer a lasting beneflt on the industry. 


The United Electric Improvement Company. 


The above із the oficial title by which the Heisler Elec- 
tric Company of Philadelphia will hereafter be known to 
the public. 

The United Electric Improvement Company isa protege 
of the United Gas Improvement Company, a corporation 
whose financial strength and progressive methods are 
well known. 

The new corporation will immodiately commence the 
erection of new and commodious factcry buildings conve 
nient tothe Pennsylvania and Philadelphia and Reading 
Railroads at Germantown Junction. The factory will be 
equipped with additional tools and all modern accessorie 
for the manufacture of all kinds of electrical equipment 
and will continue the manufacture of the Improved Hels- 
ler System of Long Distance Series Apparatus. It is also 
their settled policy to vigorously push after their share of 
the general electiical business, and with the proposed in 
crease in facilities they expect to render a good account o 
themselves in the feld of competition. 

The fermer officials of the Heisler Company retain their 
positions in the new company, Mr. Walter F. Smith being 
generul manager and Benj. F. Tingley secretary. 

The United Electric improvement Company will, we are 
confident, prove a formidable competitor to the Trust tn 
Philadelphia. 


The Logan Storage Battery. 


Mr J. W. Johnson, representing the Standard Electrica 
Company of Detroit, owning the Logan storage battery 
patents, has recently beenin St. Louis, and reports the 
closing of three Important contracts for the use of the 
Logan battery for lighting and motive power purposes. 
One of these contracts 18 for the equipment of three cars 
оп one of the St. Louls street-rallway lines. 

Mr. Johnson 18 an enthusiast on the subject of the Logan 
battery and says: 

„We have solved the problem of a perfect storage bat- 
tery. I willguarantee to construct a battery which shall 
not weigh more than à locomotive with its tender and 
supply of water and coal, which will pull a train of cars 
from St. Louis to Chicago in one-third less time than does a 
steam locomotive. and on one-third less cost of fuel for 
generating the electricity. Апа ат the seme time we dis- 


pense with all ctuders and smoke and with the hissing of 
steam and puffing of the exhaust.” 


A Friction Clutch Pulley. 

The accompanying cut shows a device that із being 
manufactured by W. Oesterlein, engineer, Cincinnati, O. 
and meeting with a very ready demand wherever such 
apparatus is used. In designing this device the inventor 
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aimed at producing a clutch that should have the largest 
possible friction surface, clutching the pulley with equal 
pressure all around, controlled by o e lever, and easily ad- 
justed with one screw. The clutch iing, which, as will be 
seen, із carried on the arms of the pulley, is surrounded 
by a band whose frictlon face is composed of hard woud 
blocks. The ends of the band ure pivoted to short arms ou 
the end of a bolt, so that а slight turn of the latter оз Its 
axis, draws the ends of the band toward each other, caus- 
ing it to grip the ring, a slight turn the other way loosen- 
ingit. This bolt passes through a lug at the top of the 
ring, as shown 1n the cut, and toits outer end is secured 
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Will Keep Open House. 


The Railway Equipment Company of Chicago, Mr. W. R. 
Mason general manager, sends out the following invita- 
tion to World's Fair tourists: 


Assuming that it is your Intention to visit the World's 
Columbian Exposition, and realizing that you will be 
pleased while here to meet others luterested іп the opera- 
tion of street railways, we have thought it might bea 
ne for us to open a directory of visitors to the 

alr. 

AS It will probably be als) a convenience for you to meet 
your friends at a central and accessible polut, we would be 
pleased to have you send to us the names of those of your 
company who expect to be in Chicago at that time, giving 


A FRICTION CLUTCH PULLEY. 


by a set screw а lever which projects towards the centre 
of the pulley. Mounted on the lever is an adjuster pro- 
vided with a cross slot. so that it may be moved across the 
face of the lever and held in any desired position by a set 
screw. The lowerend of the adjuster is connected by a 
toggle-joint to the slicing collar on the shaft. As shown 
in the cut, the collar is drawn away fromthe hub so that 
the motion of the toggle shifting the lever to the left re- 
leases the clutch. When the collar is moved toward the 
hub, the long link of the toggle takes a position at right 
angles to the axis of the shaft, forcing the lever to the 
right, and causiog the friction band to grip the clutch with 
8 force determined by the position of the adjuster on the 
face of the lever. Ву lo seping the set screw іп the ad 
juster, а slight shifiing of the latter will таке up or com- 
pensate for any wear on the clutch. It will readily be ap- 
preciated that the principles adopted 1n its construction 
render this clutch one of the most efficient on the marxet, 
and itis not surprising that it is being so generally used in 
electric light and power stations throughout the country. 


The Interior Conduit System Goes. 


The best evidence that the Interior Conduit and 1nsula- 
tion Company's claims fcr their system rest on a solid 
foundation ts found ір the fact that out of all the buildings 
under constructionin New York City siuce January Ist 
for which the architects’ specificatiot.s 1 ame electrical 
equipment. two only аге using other than the Interlor 
Conduit system. The metal covered conduit is now gen- 
erally insisted upon by architects for the best construc- 
tion. It is estimated that in the remodeled resideuce of 
Cornelius Vanderbilt, at Fifty-seventh street and Fifth 
avenue, 100,000 feet of brass-c vered Interior Conduit will 
be used by the Tucker Electrical Construction Company 

hich has the work on hand. 


The Cutter Push Button Switches. 


Mr. Charles D. Chain, 136 Liberty street, New York, sends 
out the following notice in regard to the latest addition to 
his line of good things: 

“The selling department of the Cutter Electrical Manu- 
facturing Company, Philadelphia, in this vicinity, has been 
placed ір our hands. 

* [t affords us pleasure to present to your consideration 
the Cutter Push Button Switches. 

“We have all read many newspaper articles about touch- 
ing the button and the light appeared, but there has 
never been until now а practical Push Button Switch—in 
fact all switches have had some other kind of movement, 
and have been mo e or less unsightly and disappointing. 

“The Cutter Push Switch is unique In desig ib. autiful in 
finish, electrically and inechanically perfect. There 18 
nothing ір sight but an ornamental face plate, set flush 
with the surface of the wall. 

* The prices are quite reasonable, and it will afford us 
pleasure to quote you upon receipt of Information as to 
your wants. We have a neut catalozue and price list, 
which we Will send on application. Specifications of archi- 
tects, engineers and others should call for these switches.” 


also the date of arrival and. if possible, the hotel or apart- 
ments where you may be found. As soon after arrival as 
convenient, we would suggest that you call and register 
atour office, which is in perhaps the most convenient and 
prominent location in the city. 

Our office is directly opposite the new Art Gallery, where 
the World's Fair Congress will be held, and is almost. 
directly opposite the matn depot for World's Fair trains. 
We shall certainly take pleasure in extending every 
courtesy to our friends during the six months. aud we 
trust vou wil] make our office your headquarters, and. If 
desired, have your mall addressed іп our care. In the 
meantime we shall be pleased to furnish any information 
needed. as well as to attend to any matters connected with 
your visit to the Fair. 


INCORPORATIONS. 


TheSoutb Waukegan Electric Railway Company, Shields, 
Lake County, III Capital stock, $100.000. Incorporators: 
Franklin W. Ganse, Calvin Dicky and Bryan Y. Craig. 


The Indiana Natural and Illuminating Gas Company, of 
Indianapolis. Capital stock, 51.000.000. Incorporators: С. 
F. Diederich, E. J. Jerzmanowski, J. H. Benedict, A. W. 
Brady. Samuel Thorne, A. B. Proal and John R. Pearson. 
The objects of the company are to prospect and bore for 
natural gas and to produce artificial gas and electricity 
for light, heat and power. 


A certificate of Incorporation has been granted the com- 
pany which iutends to construct the Ellicott City and 
Clarkville branch of the proposed electric railway from 
Baltimore to Ellicott City. The capital stock is f200.000. 
Incorporators: State Senator John G. Rogers, Harper Car- 
roll, John F. McMullen, John L. Clark and John Н. Owings. 
The directors named are the first four of the incorpora- 
tors and Messrs. Frederick Bausman, of Glenelg, Howard 
County ; George Yakel, Van Courtlandt Homans, N. Win- 
slow Williams and Henry W. Williams, of Baltimore, Md. 


Mount Vernon Electric Light Company, of Mount Vernon, 
ПІ. сарка! stock, $20.000. Incorporators: Allen €. Tanner, 
George W. Evans and Wayland S. Arnold. 


The Abatis Electric Manufacturing Company, at Chicago. 
Capital stock, $50.000. Incorporators: A. R. Hussey, Nelson 
Erickson and William Newman. Organized for the manu- 
facture of electrical appliances. 


The General Electric and Improvement Company, at 
Trenton, N. J. Capital stock, $500,000. The company will 
begin business with $3,000, divided into thirty shares as 
fo.lows: Louis A. Chandler, 28; Charles N. King,1; Wm. 
J. Turner. 1. It is supposed that the company is organized 
for the purpose cf acquiring an interest In certain tele- 
phone and electric-light c ompautes. 


The Delaware and Schuylkill Ratlway Company of Phila. 
delphia. Incorporators: Hairy С. Forest, Robert. A. 
Welsh, Коре; t Libberton, A. H. Harley, William L. Martin, 
William НІШ. The company is to build and operate trolley 
railway lines jn certain specified streets іп Philadelphia 
and Germantown. 


The Montana Electric Company, Butte. Mont. Capital 
stock, 50, 000. Incorporators: Johu O'Rourke, d. T. Schmel- 
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zel, S. B. Smith, W. F. Jackson, V. E. Polssant and C. L. 
Smith. The company proposes to do a general electric 
businessin the State with headquarters at Butte. 


The Put-In-Bay and Southwestern Electric Railroad 
Company, at Columbus, Ohio. Capital stock, $8,000,00C. 
Incorporators: George B. Kerper, J. К. Tillotson, J. B. 
Foraker, August Fabel and С. A. Gordon, all of Cincinnati, 
with the exception of Mr Tillotson. Theobject of the com- 
pany is alleged to be to build an electric railway from 
Findlay through Fostoria, and eventually to Toledo. 


The Beecher Single Rail Company of Buffalo, М. Y. 
Capital, $400.000. Directors: Charles A. Seaver and Lina 
Beecher of Batavia, Guy С. Hardesty and Alfred J. Hib- 
bard of Buffalo, and George W. Sikes of Lakeview. The 
company's purpose 18 to manufacture all kinds of electric 
motive power, locomotives, railroad and street cars, gas 
and compressed air motors. 


The Salmon City Electric Light and Water Company, 
Salmon City, Idaho. Capital stock, $40,000. Directors: Е. 
C. Johnson, president; William F. Boxwell, Jr., secretary 
and treasurer ; Ed. Mingle, vice-president ; John R. Stout 
and John J. Egan. The object of the company is to furnish 
Salmon City with water and light. 


ELECTRICAL PATENT RECORD. 


— — 


LETTERS PATENT ISSUED APRIL 18, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


495,015. Cross-Over Switch for Electric Railways. Frank 
B. Rae, Detroit, Mich., assignor to the Detroit Electri- 
cal Works, same place. Filed April 11, 1891. 

495,674. Rail-Circult-Closing Contact. Friedrich von Hef- 
ner-Alteneck, Berlin, Germany, пазро to Siemens & 
Halske, same place. Filed Jan. 18, 1893. 

495,692. Trolley-Wire Finder. Charles G. Cleminshaw and 
William H. Bradt. Troy, N. Y. Filed June 99, 1892. 
495,695. Electric-Railway Trolley. William Duncan, Alle- 

heny. Pa. Filed July 20, 1391. 

495,940. Electric Trolley. Jeannot W. Kenevel, Chicago, 
IM. Filed March 96, 1892. 

ELECTRIC LIGHTS AND APPLIANCES. 

495,601. Electric-Arc Lamp. Frederick T. Schmidt, Brad- 
ford, England. Filed Aug. 24, 1892 

495,620. Incandescent Electric шр. 
gate. Chicago. III., assiv nor to the 
tight and Power Company, same place. 


Eugene W. Apple- 
Applegate Electric 
Filed Jaa. 8, 


1893. 

495,648. Electric-Arc Lamn. William A. Turbayne. De- 
troit, Mich.. assignor. by mesne assignments, to the 
T pasne een Company, same place. Filed July 

495.676. Electric Lamp Tobias Hudson. Baltimore. Md., 
assignor of one-half to John F. Weyler aud Robert S. 
Weisenfleld, same place. Filed Oct. 7, 1892. 

495,772. Electric-\rc Lamp. Ernest E. Beauvalet and 
Leon C. Beauvalet. Paris, France. Filed July 11. 1892. 

495.932. Electric-Lighting System. Henry Edmunds, Jr., 
London, Englaud, assignor of nine-tenths to Albert 
Sechrist. Denver. Colo. Filed Oct 19, 1892. 

495,951. Incandescent Electric-L amp Holder. Leroy C. 
Whitney. Jr., Milwaukee, Wis. Filed Dec. 10, 1892. 


DYNAMOS AND MOTORS. 


495,538. Dynamo-Electric Machine. Thomas І. Wilson, 
Brooklyn. М. Y. Filed March 8. 1890. 

495,47. Combined Electric Motor and Driven Wachine. 
Rodolphus Fuller, Detroit, Mich. Filed March 31, 1892. 

195,561. Commutator for Dynamo-Electric Macbines or 
Motors Buchanan 8. Paterson, Gateshead. England, 
assignor to Clarke, Chapman & Company same place. 
Filed Aug. 16, 1892. 

495,562. Fleld-Magnet. Frank A. Perret. Springfield. Mass.. 
assignor to the Elektron Manufacturing Company of 
New York. Filed Oct. 28. 1892. 

495,941. Electric Motor or Generator. William Koedding, 
St. Louis. Mo.. assignor of one-half to Edmund ver- 
straete, same place. Filed Sept. 21, 1891. 


BATTERIES. 


495,638. Secondary Battery. Leslie B. Rowley, Ashland. 
Wis. Flled Sept. 23, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


495,744. Method of Indicating Telegraphic Messages. 
Joseph Levi, New York, N. Y. Filed Jan. 16, 1893. 


MISCELLANEOUS. 


495,552. Insulator. Louis Hills, New York. N. Y. Filed 
Aug. 22, 1892. i 

495,504. Electrical Bell. Henry B. Porter, New York, N. Y. 
Filed Oct. 26, 1591. 

495.582. Ground Gererator of Electricity. Michael Emme, 
Oakland, Cal. Filed Aug. 29, 1892. 

495,587. Ship's Loy. Charles F. Holt, New London. Conn., 
assignor of one-half to Wiliam S. Starr, same place. 
Filed July 25, 1892. 

495,800. Electrolytic Apparatus.  Gus'af О. Rennerfelt, 
Stockholm. Sweden. Filed Sept. 30. 1890. 

495,608. Magnetic Ore-Separator. Georve G. Crosby, New 
York, N. Y., assignor, by direct and mesne assign- 
ments, to the Magnetic Ore Milling Company of West 
Virginia. Filed Jan 27.1892. 

195,026. Electric Welder for Wire-Fence Machines. John 
D. Curtis, Worcester. Mass. Filed Nov. 2, 1899. 

495,637. Process of Extracting Zinc by Electrolysis. 
Johannes fle rer. Frankfort-or-the-Maln. Germany. 
Filed Aug. 23. 1892. 

495,714. Lightuing-Arrester. Elihu Thomson, Lynn, Mass, 
assignor to the Thomson-Houston Electric Company 
of Connecticut. Filed Aug. 5, 1889. 

495.738. Electric Rotary Drilling-Machine. Robert M. 
Jones, Salt Lake City, Utah. led June 30, 1892. 


495.782. Electric Snoe-Sole. Rufus F. Carnes, Winfield, 
Ala. Filed Dec. 22, 1892. 
495853. Lightning-Arrester. Elihu Thomson. Swamp- 


scott, Ma-s.. assignor to the Thomsor-Houston Electric 
Company of Connecticut. Filed Feb. 15. 1892. 

495,861. Electric Belt. George F. Webb, Cleveland Ohio. 
Filed Dec. 16, 1892. 

495,913. Danger-Signal for Railway-Crossings. James S. 
Savage, Jr.. Detroit. Mich., assignor of twenty-seven 
one-hundredths to George l'arnsworth, same place. 
Filed June 4, 1891. Renewed March 27, 1893. 

495,929. Electric Cigar-Lighter. William Carter and 
Charles E. Willey, Louisville, Ky. Filled July 18, 1892. 
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Electricity in the Naval Review. 


Some Equipments on Board the Men-ef-War. 


The Night Display in the Hudson River. 
Everywhere Columbus! It is the sole topic. 
The air 18 redolent with the name. The news- 
stands are piled with a mass of literature and 
cheap prints of ''Caravels," ‘‘ Voyages" and 
"Landings." The newspapers, the magazines 
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the motion of the tide and illustrate forcibly the 
enormous adyance which has been made in 
nautical architecture during the last four hun- 
dred years. 

This is the keynote on which the intelli- 
gent observer will most dwell as he contem- 
plates and compares the tormidable appearance 
of the modern vessel with the almost junk of 
other days. After the first inspection of the old 
tub itself his eye lights on a piece of '' heavy ” 
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BRITISH CRUISER BLAKE. 


and the weeklies devote column after column to 
historical research dating and antedating 1492. 
The navies of the civilized world аге concen- 
trated at one station to do honor to the name, and 
even the postage stamps have been altered to ac- 
cord with the spirit of the hour. 

The point of view, at this late day, is concerned 
more with wbat the achievement has developed 
into rather than with the achievement itself. It 
is to be doubted whether the slightest fraction of 
the multitude that will visit the just opening 
Exhibition will devote more than в passing 
thought to the intrepid navigator of which it is 
in honor. The. past is relegated to the limbo of 
forgotten achievement and only to be resurrected 
on special occasions like the present, when all is 
Columbus and caravel and anticipation. 


Nothing more forcibly exemplifies this prop- 
osition than the demonstration which has taken 
place during the past week in and around New 
York City and its harbor. Thirty-five ships of 
the great navics of the world constitute as in- 
spiring а pageant as we may hope to see in our 
generation. Only once haa it been approached in 
&n attempt to outdo former spectacles, and that 
on the occasion of the Queen's Jubilee at Spit- 
head, Eng., some few years ago. In the present 
instance no expense or energy has been spared to 
make the affair а success, and strange as it may 
seem it has not turned out a fiazle as is generally 
the case. 

The assemblage at Hampton Roads was accom- 
plished by this complex squadron of evolution 
without more than & minimum of set-back. Great 
Britain, Russia, France, Italy, Germany, Spain, 
Brazil, Holland, Argentina and the United States 
each was represented by its most typical exempli- 
fication of modern naval construction. Dipped 
in the waters of that other early navigator, 
Hendrick Hudson's, Great North River,” they 
stretch in two formidable lines for the length of 
forty-eight city blocks. 

At the top of the line the fantastic looking 
caravels rock and rear their eccentric hulks to 


ordnance which it is said isone used by Columbus 
on his first memorable voyage. The approved 
method of securing the cylinder to its carriage 
by means of hemp is noticeable. The guns of the 
present time are capable of covering distances, 
producing results, and in such an infinitesimally 
smal] period of time as to lead us to think that 
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involves а considerable amount of manipulation. 
The guns of a ship’s battery are divided into 
groups called gun divisions. А subaltern, usually 
&n ensign or junior lieutenant, is always placed 
in charge of each gun. Depending on the ship's 
equipment its guns may be fired by individual 
electrical circuits attached to the gun, or they 
may be controlled entirely from the ‘‘ conning” 
tower. 

The latter method is employed on several of 
the present vessels but is rapidly falling into dis- 
use. The conning tower is on the fore part of 
the upper deck and is в protected observatory 
from which every motion of the vessel or action 
on board of her may be controlled. 


THE CONNING TOWER OF A MAN-OF-WAR. 


In the conning tower the commander of the 
vessel can with & mere touch of the button bring 
within his control any desired order of movement 
on the part of officers, men, or apparatus on 
board. It is. therefore, the central station from 
which everything 1s directed. Electric circuits 
abound everywhere in fact, they do so all over 
the vessel, but here in particular do they loom up 
in vast array. On board the Blake the steering 
apparatus is guaranteed an absolute amount of 
accuracy by {һе apparatus known as the helm 
telegraph. As it is peculiar to the Blake alone it 
will bear description. The instrument consists 
of a dial with division in degrees marked on the 
face of it. A handle controlling a bar at the back 
has also a pointer which indicates the number of 
degrees. A similar instrument is situated aft in 
the steering department, and the construction of 
each is such that the working of one reproduces 
a similar effect on the other. The helm itself, 
also by another telegraph of & similar nature, 
records its exact movement in the conning tower. 
The commander may thus have absolute and in- 
stant command of the vessel’s movements ard yet 
be in a position to take note of the enemy’s move- 
ments. Elliott Bros., London, are the makers 
and installed the apparatus. 

Although every provision is made aboard the 
Blake for the explosion of the ordnance at agiven 
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perfection must surely be reached. Yet this old 
gun in its time was considered a masterpiece. 

Heading the two lines are the Philadelphia 
(U. 8.) and the Blake (British). As modern 
battle-ships go they are good examples of what is 
latest in all that pertains to improvement in men- 
of-war. 

The most interesting portion of a ship’s equip- 
ment is of course its guns. The modern gun ів a 
most intricate piece of mechanism and naturally 


signal from the conning tower, they do not be- 
lieve in causing & universal explosion by a circuit 
from that point. The reason is manifest and log- 
ical. It is patent that the individual gunner isin 
the best position to determine the sight, range, 
and precise moment a shot is to be delivered. The 
exigencies of battle, smoke, mist, and other de- 
tails, make it extremely difficult to determine the 
effectiveness of а broadside regulated from а po- 
sition where the difficulties cannot be so apparent. 
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The guns on the Blake are now fired from indi- 
vidual circuits worked by the officer in charge of 
the gun station. 

From the conning station it is possible to con- 
trol the helm, the guns, the search-lights, torpe- 
does, etc., as well as the engine rooms, cabins. 
etc., thus instituting a perfect system of inter- 
communication which is as efficient as it is intri- 
cate. The compass box (Lord Kelvin’s standard) 
is lighted by the current—16c. P. 

On board the Blake are three Siemens com- 
pound wound dynamos, 80 volts each and 450 
amperes, any one of which is capable of carrying 
the total ship's load irrespective of the search- 
lights. Two of these dynamos are far down below 
the surface of the water, and so entirely out of 
harm's way. The other is in a compartment pro- 
tected but yet not impregnable to an enemy's 
shot. If, however, it should occur that any one 
dynamo should be damaged in action, the load 
can very easily be carried by either of the other 
two. The dynamos are direct coupled and 
Brotherhood engines are used. Siemens am- 
meters and Carden voltmeters are used. These 
dynamos furnish current for the 100 c. P. incan- 
descent lamps which are used in signaling, also 
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that room, whereas in the old days of open or 
communicating compartments, or where there 
was no compartment at all, a single shell ment 
wreck a whole deck. 

Directly in front of the conning tower soda 
the large 9.2 gun with its elaborate settings and 
fittings. This gun is operated by a local circuit, 
the safety devices on which аге numerous, as in- 
deed they have to be. They consist in making 
absolute breaks in the circuit by uncoupling in 
two or more places the twin cable which passes 
from the internal mechanism of the gun to the 
hand of the gun captain. In manipulating the 
machinery of the piece all the connections must 
be uncoupled in order to allow any freedom of 
movement. In sighting and aiming the gun the 
ordinary large gun-sights are used during the 
daylight, but at night their places are taken by 
tiny incandescent lamps which stand out of the 
gloom with a distinctness that admits of no mis- 
understanding their position or object. 

Down some fifteen feet or so below the water- 
line the torpedoes lie. The action of the shell is 
of course due to compressed air, but this is re- 
leased by the electric current. The action is 
simple. A press button operates ап electro- 
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for 100 50 c. P. incandescent lamps used for light- 
ing the coal bunkers. The internal lighting 
arrangement of the ship is very efficiently dis- 
posed. Six hundred 16 c. P. lamps are distributed 
in the most desirable spots on board. Each illu- 
minating lamp is protected from injury by а semi- 
sphere of thick glass which has its own protection 
of wire netting. Every available space when it 
could not be used for anyt ing else seems to con- 
tain sume kind of electrical equipment. The 
yard and arm group for lighting the coal bunkers 
is run by the upper dynamo. That is the one on 
the main deck. It stands in an enclosure of its 
own surrounded by six-inch walls of steel, which 
are enough to turn aside the effects of any ordi- 
nary explosion which may happen in its vicinity 
during action. 

This isolation of the departments is the prevail- 
ing arrangement of the Blake’s equipment. Each 
large gun, controlled by an elaborate system of 
tubing and wiring from the conning tower, is ca- 
pable of being thoroughly isolated within its own 
inclosure of six-inch steel wall. This wall serves 
the double purpose of protecting from within and 
without. A shell enterfng through a port-hole 
might explode and kill every one in the compart- 
ment but the effect would be localized and end in 


magnet which releases a heavy ball weight which 
in its turn relieves the mechanism of the torpedo 
itself. 

Part of the equipment of the ship, and a most 
important feature, are its five search lights; 25,- 
000 candle power is the estimated concentration 
of each beacon. Search-lights, except in power, 
differ very little on different men-of-war. There 
ів the ordinary arc arrangement with a condens- 
ing lens and reflector, and a small. blind to pre- 
vent any '' direct" rays from escaping. 

Every lamp used on board the British fleet, for 
the Blake is typical of the equipment ot the rest, 
with a few improvements added, is of the Swan 
pattern, and every lamp has its protecting switch 
and eut-out. All wires are lead covered, and 
each individual lead is painted a different color, 
for the purposeof selection and repair. 

All the fine instrumente on board were made by 
Eliott Bros., of London, and they include а 
Wheatstone bridge with a 1,000 ohm galvan- 
ometer, а Thompson reflecting galvanometer for 
sensitive work, balancing cables, etc., etc. 

The Blake is typical of what to expect оп the 
modern man-of-war. The types of the different 
nations differ very little materially from each 
other. The latest improvement, except in cases 


where exclusive control or where secrecy is 
maintained, is pretty sure to be adopted and in- 
stalled by the contractors when in their power, or 
by the Government when it assumes control. On 
the Philadelphia, the pride of the United States 
Navy at present, we find installed the Edison sys- 
tem, with only the difference which the different 
fittings produce. Further down stream the 
Newark illustrates the cosmopolitanism of equip- 


Nina (Fac-SIMILE оғ THE COLUMBUS CARAVEL). 


ment by her furnishings being found of the same 
make in many instances as the Blake’s. 

One point which obtains on board the United 
States cruisers, and is worthy of comment, is the 


Ardois system of signaling. The arrangement 
consists in having rows of lanterns swung from 


the mast-head to the deck. The lantern is made 
to show two colors—red and white—and by alter- 
nate flashes and combinations of colored lights 
the different messages are transmitted. Each 
lantern isacylinder of glass one-half of whose 
length is red and the other half white. An in- 
candescent lamp is placed at each end, and they 
are worked by a keyboard from below. As each 
end is illuminated the corresponding color is 
made to gleam white or red through the dark- 
ness. | 

Such a congregation of modern naval talent 


will be with us but а few days longer, and it but 
remains to describe what was one of the most 
beautiful sights coupled with one of the most bril- 
liant engineering feats it has been our pleasure 
to witness. 


On Thursday last the President passed through 
the lines of the combined squadron to the salut- 
ing of guns апа the shrieking and crowing of 
whistles. The daylight manifestations closed, 
and it was announced that the various vessels 
would engage in exhibitions of search-lights and 
Ardois signaling. 

But the waiting crowds that thronged the river 
banks were treated to a far finer spectacle than 
they could have possibly anticipated. In all 
directions the search-lights were found darting 
their beams, which, mounting in many cases to 
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the low-lying clouds, were broken, and finally 
lost in the strata and super-strata of vapor. 
The Ardois system, with its alternating red and 
white gleams, could be seen flashing slong the 
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American squadron over towards the Jersey 
shore. The grandest sight of all, however, was 
the illumination of the British men-of-war. 


The Blake, Australia, Magicienne and Tartar 
were found decked in a perfect framework of 
flame. The grim black lines of the craft were 
outlined against the darkness by row on row of 
incandescent lamps which followed the shape of 
the vessel and made a flame picture not easily to 
be forgotten. All along the hulls, both at the 
rails and the water’sedge, the specks of incandes- 
cent flame clung so close to one another as to 
make almost continuous lines of light. The masts, 
funnels, yards and other appurtenances were 
outlined through the darkness by the same 
method of illumination, and altogether they con- 
stituted a glare and an iridescence whose repro- 
duction in the water beneath was broken and cut 
up by the rippling waves till it looked like a mass 
of liquid fire. 

Of course all this was a quite separate instal- 
lation from the ordinary equipment of the ves- 
sels. The cables and lamps which composed the 
temporary display were imported from England, 
but their arrival was delayed to such an extent 
that two hours before the time for the exhibition 
to begin not a line or a lamp was installed. Al- 
though a temporary construction, the work was 
of the most thorough character, and the result 
was certainly a credit to the ingenuity and dis- 
patch of its promoters. 


Approximately estimated, 4,000 Swan lamps 
(16 0. P. and 80 v.) were used in the decoration 
of the four vessels. Twin wire cables were used 
with nineteen wires in each cable. Thelamps were 
placed at intervals of three feet apart, and the in- 
stallation was divided into sections of fifty 
lamps. The length of the cable on each vessel 
approximated 8,000 yards. 

Altogether the display as viewed from the river 
bank was grand, and was the most imposing sight 
in the day's events, illustrating as it did how 1m- 
portant a part electricity has come to play in 
modern naval display, and intimating the ровві- 
bility of still greater accomplishment in the 
future. 


The Columbian Ball. 


All the World Represented, and the Most Striking Dec- 
orative Effects Were Produced by Electricity. 


On the night of the 27th, following the display 
on the river, New York gave a ball at the Madison 
Square Garden, at which representatives of nearly 
all nations danced and were happy. 


The Garden was transformed by the unstinted 
use of textures, flowers, plants and electric lights 
into a fairy land. There was expenditure of 
money without stint, and the result was so har- 
monious as to baffle any attempt at description. 

The entire length of the broad entrance, both 
walls and ceiling, were concealed by a delicately 
woven web of vines and flowers among which 
tiny electric globes were scattered only in suffi- 
cient number to give a subdued but brilliant 
effect. 

A grove was arranged in the center of the floor. 
It was about twenty-five feet in diameter and 
made a most attractive feature. Itwas composed 
of palms, rose bushes, lilies and tropical plants, 
each one having an electric light by it. A pretty 
arch rose from the centre. Its sides were stud- 
ded with electric lights in the form of sprays of 
lilies of the valley. From the keystone was sus- 
pended a silver cupid bearing a garland of elec- 
tric lights in its hand. By the arch stood a curi- 
ous Japanese figure holding a wheel of electric 
lights which by a peculiar mechanism were con- 
stantly twinkling and changing color, giving the 
appearance from a short distance of a revolving 
hoop. 


The Distribution of Power by Alternate- 
Current Motors. 


BY ALBION T. SNELL.* 


Multiphase alternate-current working, although 
demonstrated at the Frankfort Exhibition, has 
not yet found favor either in England or America; 
but on the Continent the Drehstrom has been 
used with success for several important schemes, 
and larger applications lie in the near future. It 
has been pointed out, with justice, that multi- 
phase alternate currents offer no real advantage 
in comparison with single-phase ones for merely 
the transmission, as distinguished from the dis- 
tribution, of power. It is, perhaps, for distribu- 
tion proper, i. e., where a number of motors, 
varying in size and lying over an extended area, 
have to be supplied from a common and probably 
distant source of power, that the multipha e sys- 
tems find their field of usefulness. 

The object of this paper is to discuss the various 


and their perfect regulation of speed with varying 
loads renders them especially suitable for a vari- 
ety of purposes; and no efforts have been wanting 
on the part of scientists and engineers to place a 
self-starting single-phase motor in the market, 
but hitherto without success. It will serve no 
useful end to describe in detail all the various at- 
tempts, but the limiting conditions may be best 
gauged by & consideration of the difficulties in- 
volved, and by а few typical examples showing 
the directions in which solutions have been tried. 

The following peculiarities are found in alter- 
nate-current working with single-phase synchro- 
nous generators and motors: (a) The dynamos 
are always separately excited. (5) The motors 
are usually separately excited in order to save the 
complication of commutators. (c) The motors 
must be raised approximately to the speed of syn- 
chronism before the dynamo circuit can be closed. 
(d) The torque on any motor must oot exceed a 
certain value or the machine will stop. (е) The 
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alternate-current motors now in the market, and, 
perhaps, to see how far they lend themselves to а 
system of distribution in which the principal 
conditions of supply may be stated as follows: 
1. The pressure in the transmission mains must 
be as high as possible. 2. The pressure must be 
maintained fairly constant at the centre of dis- 
tribution. 8. The pressure at the motor and 
lamp terminals must be comparatively low; and 
4. The system must admit of lighting all over the 
area of distribution by the use of proper con- 
verters. These points are by no means easy to 
obtain even singly, and when they must be con- 
current the difficulty is much enhanced. 


1. SINGLE-PHASE SYNOHRONOUS ALTERNATE-CUR- 
RENT MOTORS. 


Single-phase synchronous  alternate-current 
motors have been used since the memorable ex- 
periments at the North Foreland in 1884, but 
comparatively little progress has been made in 
their application to general commercial purposes; 
and the reason for this probably lies in the fact 
that the synchronous system is practically limited 
to a single pair of machines, for the starting of 
the motor by auxiliary power is not a prohibitive 
objection with one large machine, although out 
of the question with a number. On the other 
hand, the high efficiency of synchronous motors 


*Paper read before the Institution of Electrical Engineers, 
London. 


current lags behind the pressure by an angle 
which is à maximum when the motor is running 
light; and there may be a relatively large idle 
current, which, though representing little energy 
at the motor, causes а serious loss in the supply 
mains and dynamo armature. (f) Motors must 
be designed not only with reference to the preas- 
ure of supply, but also with regard to the fre- 
quency of the current, and hence are only suitable 
for working on particular circuits; and (g) Alter- 
nate motors, excited by either а direct or by a 
single-phase alternating current, have dead points 
in each period of alternation. 

The earliest attempt to meet these conditions 
was by laminating the field magnets of an ordi- 
nary direct-current motor and modifying the 
winding so as to make the self-induction as small 
as possible. The results were not successful. 
With shunt windings it is found to be practically 
impossible to excite the magnets excepting with 
large currents and few turns of wire, and even 
then, owing to the difference of phase between 
the field and armature currents, the torque is 
insignificant compared with the current used, and 
the dead points may involve difficulties. The 
series winding is better, but still useless for com- 
mereial requirements; for though by carefully 
adjusting the windings it is possible to obtaina 
smaller lag, the weight output is still very small 


and the dead points remain. 
The loss by hysteresis in each case is so great 
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ав to be probably prohibitive, even neglecting 
the other objections. The crux is the frequency. 
This would, most likely, have to be reduced to 
something of the order of 20 ~~ per second, and 
such а current would be useless for lighting, and 
would largely increase the difficulty from dead 
points. Indeed, from this aspect the frequency 
should be high, and the armature heavy enough 
to act as a flywheel. Theauthor has made а num- 
ber of experiments in this direction, and finds 
that the eye can easily detect 80 ~~ per second, 
and he believes from this cause it would not be 
expedient to work at less than from 40 to 45 ~~. 

Another method involves the transformer prin- 

ciple, but is really only applicable to small ma- 
chines, It originated with Mr. Jacobi, when one 
of the author's assistants, and & few motors were 
designed by them conjointly. With this type the 
armature is wound in the usual way, drum or 
cyhnder, and has а collector of the ordinary type. 
The field cores are laminated and wound with two 
windings, one of which is coupled to the supply 
mains, and the other connected across the arma- 
ture terminals, thus forming а secondary circuit. 
Such a motor gives a considerable torque, is self- 
starting, and has probably an efficiency of 60 per 
cent. in one horse power machines. It has dead 
points in each alternation undoubtedly, but they 
are not very apparent. The chief difficulty is that 
owing to the configuration of the iron of both 
field and armature, and the air gap, the number 
of lines of force passing through the two circuits 
is not the same; and, moreover, there is & consid- 
erable lag between the primary pressure and cur- 
rent. And also, which is equally important, the 
primary and secondary currents are not in phase. 
With small armatures having few turns per coil 
the sperking is little, the best results being ob- 
tained when the axis of the armature field is at 90 
degrees, or thereabouts, to that due to the excit- 
ing current. The armatures may advantageously 
be wound with two circuits, so as to avoid short- 
circuiting coils beneath the brushes. 
2. USE OF CONDENSERS. 

The next step in alternate-motor design was the 
attempt to balance the self-induction of the 
shunt-wound field magnete by a condenser, 
placed in series with the windings. If the con- 
denser be correctly chosen tor the frequency and 
the capacity of the circuit, its E. M. F. will theo- 
retically be equa] and opposite to the counter 
E. M. F. of the magnets, and so the exciting cur- 
rent willonly have to be driven against the ohmic 
resistance of the winding, and moreover the 
pressure and the field current will be in phase. 
The armature has but small self-induction, and 
80 its current will be also nearly in phase with the 
field current, and the maximum magnetism in 
field and armature will occur at approximately 
the same instant of time. Therefore the energy 
absorbed by the motor can be very nearly gauged 
by the product of the number of volta and am- 
peres. In practice, owing to the armature reac- 
tions, the condenser will most likely not exactly 
counteract the counter к. м. F. at all loads. And 
again, even assuming such machines to be com- 
mercially practicable, they would only be suita- 
blefor one periodic time. If condensers were 
applied to series-wound motors, they would be 
coupled in shunt to the field windings; but the 
objections above mentioned are equally applica- 
ble. А most important point to be noticed in 
connection with condensers nsed in this manner 
is the relatively high pressure which might occur 
at the field terminals owing to fluctuations in the 


current. This difficulty can be obviated by ar- 


ranging the condenser and windings in sections, 
but such a plan is open to objection on the score 
of complication. Messrs. Hutin and Leblanc 
have recently patented several modifications of 
designs involving condensers. 

An interesting modification of the shunt-wound 
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single-phase motor has been designed by Messrs. 
Stanley and Kelly. It is well recognized that the 
lag of the armature current does not coincide 
with that of the field current in an ordinary 
shunt-wound motor supplied with an alternating 
current, and hence the torque is not proportional 
to the armature current, but has a maximum for 
some particular value which must be determined 
experimentally for each machine. To meet this 
difficulty these gentlemen place a condenser in 
series with the shunt coils; and put short- 
circuited coils in recesses cut in the pole-pieces. 
These coils carry currents irduced by and there- 
fore proportional tothe armature current, but 
always in such a direction as to tend to decrease 
the self-induction of the armature coils, and con- 
sequently the lag of its current also. The 
arrangement has the disadvantage of raising the 
interpolar resistance, and is likely to cause seri- 
ous distortion in the main field. 

It has also been proposed to supply the idle 
currents prevailing with alternate-current work- 
ing by suitable condensers placed across the 
supply mains, preferably at the transformer sub- 
stations. 


8. SPLIT-CURRENT ROTARY-FIELD MOTORS. 


Another attempt has been made in the direc- 
tion of splitting the main current into two sepa- 
rate branches with phase differences of 90 degs., 
and so producing a bi-phase rotary magnetic 
field, the armature circuit being closed on itself, 
or through an external resistance, and carrying a 
current induced by the revolving field. In prin- 
ciple this machine is similar to a Tesla motor 
supplied with two separate currents, one of them 
lagging 90 degs. If а current be divided into 
two circuits with different coefficients of self- 
induction, the current in one willlag behind that 
in the other; and if the one circuit have no self- 
induction but capacity, and the other have rela- 
tively а large self-induction, then the phase 
difference can be made as near 90 degs. as desired. 
Such a machine has been designed by Messrs. 
Hutin and Leblanc, but the author does not know 
how far it has been successful in practice. The 
points gained by this arrangement, however, 
mark a considerable advance in the design of 
alternate motors for use off ordinary supply 
mains. The motor is self starting; non-syn- 
chronous; if stopped through overloading, will 
start again as soor as the excess of load is 
removed; and is self-exciting. But it appears to 
be still far from perfect; for, owing to the arma- 
ture reaction on the field, it is difficult to see how 
the current, in the circuit containing the con- 
denser,can be self-adjusting for varying loads 
with a fixed pressure of supply; and conse- 
quently the output of such a motor will probably 
be less than that of & Tesla one with two inde- 
pendent currents. The difficulties attending the 
condenser are precisely the same as those previ- 
ously referred to with the synchronous type of 
motor. 


Messrs. Stanley and Kelly have recently de- 
vised a quadrature motor which presents some 
interesting features. In one of the circuits is 
езе а solenoid with low ohmic resistance but 

ge self-induction; and in the other circuit is а 
series of secondary batteries which have capacity, 
and therefore act as a condenser. The result 
arrived at is a lag of 45 degs. іп the current of 
the inductive circuit, and a corresponding ad- 
vance in the capacity branch, the result being a 
total difference of phase of about 90 degs. be. 
tween the two currents. The battery does not 
need to have large storage capacity; and as the 
numberof plates is arranged so as just to prevent 
electroly sisthere will be no ‘‘forming.” But 
ead plates used in this manner in diluted sul- 
phuric acid PADO араа. and henceare likely 
to give trouble. on plates in caustic soda are 
also rapidly affected, and even carbon soon crum- 
bles away. Platinum seems to be the only reliable 
meere and thisat its present price is too 
costly. 

(To be continued.) 
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The **Novak" Lamp. 


At last the sitting hen hus left her nest and her 
callow brood are all alive and picking. 

The curiosity to know just what the chicks 
would look like when hatched has been unpre- 
cedented, so to allay this curiosity we herewith 
present а cut of one of the new arrivals, and fur- 
nish a brief description of the little bird whose 
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THERE Novak” Lamp. 


tuneful notes, or, to be more accurate, brilliant 
rays, are destined to illuminate the footsteps of 
the troubled ones out of the condition of chaos 
which the recent litigation, up to a certain date, 
had evolved. 

To enter upon this description then, we may 
say that the Novak" lamp may be styled a gas 
lamp, having no vacuum, and entirely different 
from any other lamp now on the market. That 
it is no experiment but a practical lamp of high 
efficiency is proven by the fact that numbers of 
them have actually been in constant use since 
December last. Blackening of the bulb in this 
new lamp is impossible, while its efficiency and 
life are equal to any lamp made. One advan- 
tageous feature of it is that it will maintain its in- 
itial efficiency throughout its entire life, having 
the same candle power to the very last. 


Patents have been granted on this new lamp 
which the most eminent experts in the country 
agree in pronouncing free in any single detail 
from infringing any existing patent. 

It is being made now by the Waring Electric 
Company at its factory, which has a capacity of 
5,000 lamps a day. Messrs. Claflin & Kimball, 


Boston, are general selling agents, and not only 


is this firm receiving orders by every mail, but 
heavy shipments are being made from the factory 
every day. 


Electric Rapid Transit. 


It is reported that the New York, Canadian 
Pacific and Hudson Docking and Terminal Com- 
pany, which intends to construct а road from 
Ogdensburg through the States of New York 
and New Jersey to the Newark and New York 
bays, has under advisement a proposition from 
the General Electric Company to equip the line 
with electric locomotives which are to haul the 
trains at the rate of 100 miles an hour. 

A part of the plan is that the General Electric 
Company is to furnish electric light to all the 
citiesand towns through which the railroad passes 
and also furnish power to manufactories. 
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Electricity in Agriculture.“ 


Influence of the Electric Current Upon 


Vegretation. 


The influence of atmospheric electricity in 
the propagation of plant life has long since been 
recognized. Attempts, however, to solve the 
problem of the exact relations existing between 
this natura] force and the growth of plants have 
been numerous, it is true, but invariably futile. 
The ill suecess attending these efforts naturally 
turned the attention of scientific agriculturists 
{о another quarter—to the possibility of experi- 
menting with batteries, Widely differing results 
have been published, and it has followed that 
neither the favorable nor the unfavorable influ- 
ence can be said to have been clearly established. 
So far as the German experiments go, the sub- 
stance of most of them shows results decidedly 
adverse to electricity—at least to its employment 
ава practical factor. 

As early as 1859 one Helmert conducted а 
series of experiments with pine-tree seeds, peas, 
and lettuce. At one end of the planted area а 
plate of copper was sunk into the soil and at the 
other end one of zinc. The plates were then 
connected with an exposed copper wire. This 
method of introducing the current, I may say in 
passing, is usual, A more even and early germi- 
nation of the pine seeds followed, though no ac- 
celeration in growth was perceptible. 'The peas 
and lettuce showed the beneficial effects in health- 
ier leaves and blossoms and in improved fruit. 

About two years later Fichtner, in exactly the 
same way, obtained the most brilliant results, ав 
the following table shows: . 


| Yield of fruit per 


Austrian Joch.* 


Variety. „„ 

Usual cul- Galvanic Usual cul- Galvanic 

ture. | culture. | ture. | culture. 

Dowunds. | Pounds. | Pounds. | Pounds. 

Barley......... 048.2 , 2,985.2 8,290.7 5,137.8 
Peas 2,5983 | 3,0854 | 83491 4.407.7 
Summer wheat, 1, 182.8 2,317.8 4,778 889.2 
Buckwheat.... 425.7 | 967.8 5,829 | 6.71.1 


1 Austrian joch = 1.422 acres. 


The increase in the yield by electrical culture 
was from 16 to 127 percent. higher than by ordi- 
nary culture. This experiment, however, was not 
considered of much value, because the ground 
electrized was laid with so-called air-drains, 
which had в favorable influence оп the moisture 
of the soil, while the ground in an ordinary state 
of cultivation was not so drained. In order to 
observe the power of electricity to resolve the 
component parts of the soil, two samples of the 
latter were taken, one of which was subjected to 
an electrical stream for two weeks and the other 
left untouched. At the end of the time men- 
tioned 100 grams of each sample were mixed with 
1.000 cubic centimeters of water, and it was found 
that 0.185 gram of the electrized earth and 0.086 
gram of the non-electrized soil were soluble. 

Blondeau experimented with an induction, in- 
stead of & constant stream, and noted marked 
effects upon seeds and fruits. "The latter ripened 
earlier, and apples, pears and peaches at once 
mellowed under the influence of the current. 
Pea, bean and wheat seeds were soaked in water 
to give them conductibility, then subjected to an 
induction stream lasting several minutes, and 
afterwards sown in selected garden soil. These 
seeds germinated much earlier than the others. 
Further, the growth of the planis was quicker, 
and their leaves and stalks stronger and of a 
darker green. 

More recently (1882) Tschinkel called attention 
to the propitious influence of electricity upon 


B * Report from Commercial Agent Washburn, of Magde- 
urg. 
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plant growth. His tests showed a difference of 
from six to eight days in favor of the germina- 
tion of seeds planted in soil through which the 
electric current had circulated. The plants also 
had a quicker and healthier growth. The obser- 
vations of the experimenter led him to attribute 
the favorable influence of electricity to the de- 
composition of the salts and other component 
parts of the soil. 

On the other hand, Prof. Wollny, of the Royal 
Technischen Hochschule, in Munich, obtained 
results of a distinctly different character. Dr. 
Wollny has collected in various publications most 
of the investigations that have been made, and 
his interest in the subject led him to conduct an 
independent series of experiments at the time of 
the International Exposition at Munich.* For 
this purpose two wooden boxes with glass covers 
were taken; they were 20 centimeters high. of 
like width, and 80 centimeters long. They were 
first filled with a like quantity of moist and care- 
fully prepared garden soil. Next, at both ends 
of one box а zinc plate was sunk deep into the 
earth and connected with the pole of a battery 
consisting of 10 Meidinger elements. Further, 
both boxes were sown crosswise with a great 
variety of seeds—radish, barley, wheat, mus- 
tard, sunflower, etc.—and in sucha way that the 
rows and plants were at equal distance. The 
plants under the influence of the electric current 
sprang up later and showed a much more uneven 
and feebler growth. 

Perhaps the first experiments to be undertaken 
on a really extensive scale were those conducted 
by Prof. Holdefleisz in the summer of 1884 on 
the Wangern farm, near Breslau, and reported in 
the Magdeburger Zeitung the following year by 
Prof. Mürcker.t Two theories are tenable to ac- 
count for the influence of electricity: (1) 
Electricity affects plant growth in much the 
same way a8 other natural forces, as light and 
warmth; (2) it acts as a solvent and decomposes 
the component parts of the soil, especially salts, 
thereby enriching it. This influence may be es- 
tablished in two ways—the positive and negative. 
With regard to the negative method, if the elec- 
tric forces in the atmosphere are beneficial to 
plant growth, 1t follows that an abnormal and un- 
favorable change would at once be perceptible if 
electricity alone of the natural forces could be 
excluded. The French agricultural chemist 
Grandeau succeeded in accomplishing this by 
means of an ingeniously contrived iron cage. 
The other natural forces were, of course, left in 
full play. The result was that the plants, de- 
prived of their natural electricity, were very 
backward in their growth. The positive method 
—-adopted in the Wangern farm experiment— 
consists, as would be implied, in the introduc- 
tion of electricity by artificial means. 

Prof. Holdefleisz had already observed the 
favorable influence of electricity on plants isolated 
in boxes with glass tops, but had very grave 
doubts as to whether it could be employed to 
advantage in the open field. In order to make 
the test, а beet-sugar field was selected with the 
plants already above the ground and in an even 
state of cultivation. The rows were planted from 
east to west. Copper plates 50 by 80 centimeters 
were sunk to a depth of 50 centimeters and in 
such a manner as to cover the width of two rows. 
The plates of each pair were 56 centimeters apart 
and connected through insulated wires with the 
positive and negative poles of a battery of 14 
Meidinger elements. In still other rows elec- 
tricity was generated without a battery. Copper 
and zinc plates were in the manner above 
described placed at a distance of 33 meters from 


* E. Wollny. Ueber die Anwendung der Elektricitat bet 
der Pflanzenkultur. Munich, 1883. Theodor Ackermann. 
P. 28. 
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each other and connected with wire. In order 
to increase the strength of the current, pairs of 
copper-zinc plates riveted together were sunk at 
regular distances between the two end plates, 80 
that the following order was preserved : Copper, 
Zinc, copper, zinc, etc. The same plan was fol- 
lowed with а field of potatoes. The experiment 
began on May 20 and was continued uninterrupt- 
edly the entire season. The following observa- 
tions were taken : 

The existence of the current could be detected 
during the entire summer. 

With the aid of а delicate electrometer, the 
presence of the electric current could be estab- 
lished in the parcels between each pair of plates. 

The rows with the battery plates did not differ 
during growth from those of other fields. 

On the other hand, the rows with zinc and 
copper plates began about ten days after the com- 
mencement of the experiment to have & fresher 
aud healthier appearance in comparison with the 
average of the other fields. This appearance 
continued as long as the tops were growing; from 
the middle of July, however, no further differ- 
ence could be seen. 

The crop grown under the influence of the 
battery current was in no way unusual, either in 
quantity or quality. 

The yield of those rows with the copper and 
zinc plates showed a marked increase—15 per 
cent. in beets and 24 per cent. in potatoes. 

No difference in quality was in any case demon- 
strated. The percentage of sugar contents fluc- 
tuated from 14.3 to 14.5; the average starch con- 
tenta of the potatoes was 21.5 per cent. 

The experimenter, while not regarding the test 
with copper and zinc plates as conclusive, con- 
sidered it significant in view of the largely in- 
creased yield, and also as practical in view of 
the trivial cost of the necessary apparatus. 

Prof. Holdefleisz's experiment was followed 
with great interest. One immediate result was to 
induce Oberamtmann Braune, of Biendorf, to 
undertake а series of tests along the same lines.* 
Seven rows of beete already above the ground 
were selected, each row 56 meterslong. The 
two outside rows right and left were subjected to 
electrical influencesin precisely the same manner 
described in the Holdefleisz experiment. А sim- 
ple current generated by copper-zine plates was 
applied to the two outside rows on one side and a 
14-Meidinger-battery current to the two outside 
rows on the other. The battery was buried in а 
substantial wooden box to the same depth as the 
plates (65 centimeters). The three inside rows 
were left neutral. The experiment began on 
June 3, and was continued until the crop was 
harvested. No perceptible variation in the 
growth of the leaves or in the general appearance 
of the plants was at any time remarked. 

The crop began to be harvested on October 26 
and wasat once analyzed with the following re- 
sults: 


Weight of Polarization. 


beets per 
morgen. Brix Sugar Non-sugar Quotient 


| 
| 
| 


Description. 


i Centnerst 
230 


Simple current. 18 | 15.8 2.7 85.6 
Battery current 235 17.9 15.5 1.4 86.6 
Without elec- 

tricity........ | 910 16.7| 15 1.7 89.7 


*1morgen — 0.68 acres. 


t 1 centner — 112 pounds. 


These results in general confirmed those of 
Prof. Holdefleisz, both as regards quantity and 
quality. 'There was an increase in the yield of 
those rows subjected to the electric current— 20 
centners in the rows where copper and zinc plates 
were used and 25 centners where the battery was 
employed. On the other hand, with reference 
to the quality, the slight increase of 0.5 and 0.3 


* Magdeburg Zeitung, 1885, No. 539. 
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per cent. in the sugar contents was regarded as 
too small to have any significance whatever. 

But by far the most exhaustive experiments of 
all have been conducted by Prof. Wollny, whose 
special work in this field has already been refer- 
red to. The first of his series of tests took place 
іп 1888 and was conducted оп а rather limited 
scale." Five garden plots were selected, each 4 
meters long and 1 meter wide. There was a space 
of 1.2 meters between the plots, and they were all 
cut off from each other by planks sunk to the 
depth of 25 centimeters. Zinc plates were sunk 
to the same depth at each end of the three plots 
and connected with batteries by means of copper 
wires. In plot IV two copper and zinc plates 
were connected by a copper wire 1.5 meters 
above the soil; plot V was left untouched. A 
constant current was kept up from first to last. 
It was regulated by a galvanometer, and when- 
ever the stream began to grow weaker the ele- 
ments were renewed. This happened every three 
or four weeks. The current generated by the 
eopper and zinc plates was weak compared with 
the others. The soil was everywhere in the same 
state of cultivation, and was composed of a cal- 
careous sand 24 centimeters deep and resting on 
a vein of limestone. Further, each plot was di- 
vided into four sections and planted on May 2 
with summer rye, beans, rape seed and potatoes. 

In this manner each variety came under all the 
influences at work. The length of time taken in 
the germination of the seeds is shown in the fol- 
lowing table: 


Number of kernels. 


Description. May— 

| NC | 3 

7 k | soja 22,18 1415/9 

| 

Summer rye: | | | | | 

Induction stream.............. 35 .. 1..| 8 1]..| 1 40 
6 Meidinger elements....... .. 35.... ИЛЕ 11 — 141 
„ eee Еа 37 2 1|..| 11. . 41 
Wi r-zinc stream 411 .. 41 
аланы алы 112... 1]..|.. 40 

Вга | 
Induction stream 627 8.. 1" ..!..| 1:42 
Meidinger elements 141 6, 1 . . 1. .. 40 
$ Meidin т eiements 79810 1. . 41 
Copper-zinc stream | 62110; 4 1. . 42 
Without electricity............ 519.9 5... 1]..| 1... 40 

Rape seed : „ 
. .......Ҙ44.... ub TM. 
6 Meldinger elements. ОЧ sree Bul 1j 2 ..,.. 40 
8 Meidin er elements. . „ 87 1.. 21 ꝗ — 1ů— . 45 
Copper-zinc stream. enne 34.3. 4 4 1 87 
Without electricity ............ 1... 

| 


No variation in the germination of the seeds ог 
in the growth of the plants was observed, and in 
almost every case the yield of those plants af- 
fected by electricity was considerably under the 
normal crop. The potatoes alone, grown in the 
sections where the copper-zinc stream was ap- 
plied, showed an increase of 6 per cent. in the 
quantity and a slightimprovement in the quality. 
This demonstrated evidently that the limit to 
which electricity might be applied with favorable 
resulta had been exceeded, and pointed to thead- 
visability of using weaker currents by a repeti- 
tion of the experiments. 

The tests were next continued in 1886 and 1887. 
The plots selected were larger than those taken 
for the trial of 1888. Four rows were reserved, 
each 16 meters long, 2 meters wide, and separated 
from each other by a distance of 1.2 meters. 
Each row was divided into eight sections of 4 
square meters. The soil, which was in part arti- 
ficially built, had a depth of 30 centimeters and 
rested on a limestone foundation. It was har- 
rowed in the spring of 1885 and again in the 
spring of 1886. Each section was fertilized with 
200 grams of guano in 1886 and 400 grams in 
1887. The manner of establishing the electric 
current was the same as before described. A 
different variety was planted in each one of the 


FE. Wollny. 


e e аш dem Gebiete der Agrikul- 
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Carl Winter, Vol. XI, p. 94. 
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eight sections of the four rows and in correspond- 
ing sections. Weeds were carefully kept out. The 
strength of the current was ascertained every 
fortnight by means of the galvanometer, and the 
stream renewed whenever necessary. The copper- 
zinc current was very weak, the needle never 
registering at maximum more than 8° or 4°, while 


the Meidinger-battery current was somewhat 


stronger (12° maximum). This last was much 
weaker than in 1888. Asin the preceding exper- 
iments, the germination and growth were alike. 

Convinced by the results obtained from these 
experiments that the direct ir fluence of electric- 
ity upon plant life was at best negative, and in 
most cases harmful, Prof. Wollny next turned 
his attention to an investigation of the indirect 
effects, i. e., the decomposition of the organic 
and inorganic substances of the soil. A given 
quantity of roil, selected with due care, was put 
into U-shaped glass tubes and subjected to various 
complicated processes. The proportion of car- 
bonic acid generated in all the tubes, whether 
electrized or not, was well-nigh constant and 
pointed to the conclusion that the organic prop- 
erties of the soil were in no way affected by the 
induction or galvanic stream. The experiment 
was continued long enough to furnish data with 
which to generalize. 

So, too, with regard to the solubility of mineral 
properties, the tests made showed very little 
variation. The results are less reliable because 
of the difficulties surrounding the experiment. 
The soil was put into glass cylinders, and, after 
the conclusion of the experiment, upon analysis 
of 1,000 parts of dry soil, the following propor- 
tions were found to be soluble: 


Phosphoric Spirits of 
niter. 


Description. Kalli. Mam acid. | 
Electrized.......... 0.040 0.006 0. оов 1.088 
Non-electrized...... 0.085 | 0.010 0.015 0.077 


To sum up, then, the auestion of the propitious 
or unpropitious influence of the induction or 
galvanic stream upon plant life has found in Ger- 
many, up to the present moment, no real practical 
solution; nor is one believed to be easily possible. 
While itis true that some few isolated experi- 
meuts haye been highly favorable to electricity. 
those conducted on the most extensive scale have 
resulted in verv indifferent success. For the rest, 
it is evident that the obstacles in the way of lo- 
cating with any exactness the point where the 
favorable influence stops and the unfavorable be- 
gins are too great, and a practical regulation of 
the current is scarcely to be hoped for. 


An Argument for Municipalization. 


Dislike the fact as we may, the fact remains 
that we are rapidly traveling along the ‘‘ checker’d 
paths leading to complete municipalization— 
whether the roads run uphill or down we leave it 
to experts to prophesy and events to decide. The 
Glasgow Corporation, not content with having 
municipalized the water, gas and electricity 
supply, now contemplate applying to the Post- 
master-General for a license “* to supply the com- 
munity with an efficient telephone service." A 
municipal telephone service is an experiment 
worthy of & trial—north of the Tweed. Even in 
the far East, local authorities have caught the 
infection. At the last meeting of the rate - payers 
of the foreign settlement north of the Yang-king- 
pang, а resolution in favor of buying out the 
local electric lighting company was carried by 
two votes, a majority having apparently been ob- 
tained by the Yang-king-pang argument that as 
there was a municipal abattoir there ought also 
to be a municipal central lighting station. — Elec- 
trician, London. 
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Frequency in Transformers. 


Some years ago there was a very unprofitable 
discussion, says Industries, as to the relation be- 
tween the dimensions and output of a dynamo. 
Professors multiplied the linear dimensions of 
phantom dynamos by n, and found the output was 
various fractional powers of n times that of the 
original phantom before they had tampered with 
it. The discrepancies were numerous, but they 
were all due to electricians assuming different 
conditions. The dynamos might be compared if 
designed so as to give the same efficiency, or the 
same final temperature. The copper might be 
run at the same current density, or the magnets 
at the same induction. If the same induction 
were employed, the armature of the large machine, 
when enlarged to scale, had too many ampere 
turns, and so on. Then again, the larger ma- 
chine could not reasonably be expected to run at 
the same speed, so it had to go either with the 
same factor of safety or the sa ne peripheral speed. 
Hence there were so many ways of comparing the 
machines that the results of the calculations did 
not agree. 

We are now threatened with a similar pseudo- 
scientific epidemic with regard to transformers 
and frequencies. Mr. Steinmetz calculates that the 
output of atransformer varies as the three-eighth 
power of the frequency. Obviously, if a trans- 
former of a given sizeisto be re-designed with 
the same weights of iron and copper for, let us 
say, increase of frequency, it may be designed to 
give an increased load at the same efficiency, or 
with the same percentage drop, or with the same 
total rise of temperature, or with the same light 
load efficiency, and it will have a different output 
in each case. Aguin, there is no reason why іп 
the comparison we should adhere to the same 
weights of copper and iron. We might vary 
them, keeping the total weight or total cost the 
same. We thus have at once pointed out twelve 
different laws of the relation between the output 
and frequency of atransformer. If other com- 
parisons are made, such as the same bulk with 
different weights of copper and iron, and if allow- 
ance is made for the relatively smaller volume of 


insulation on a high- frequency transformer, we 
obtain still more laws. It is therefore sincerely 
to be hoped the unpractical electrician will not 
flood the technical press with calculations as to 
the relations of output and frequency. He has 
so far spared us the discussion of the output of a 
phantom curve of sines for a transformer whose 
dimensions have been multiplied by n. Such 
calculations are quite useless. 


A New Application of Photography. 

Perhaps the most recent application of photog- 
raphy which has come to play quite an impor- 
tant part in scientific work is a registering device 
for recording a continuous reading of station 
voltmeters. 

The apparatus is described as follows: An in- 
candescent lamp is arranged so that the rays of 
light which emanate from the glowing filament 
are directed in a parallel sense upon a narrow 
slit, before which is placed the needle of the 
voltmeter. Obviously, in moving across this 
illuminated slit, the needle obscures the light 
and the shadow is then recorded upon the sen- 
sitized paper as a white image upon a dark 
ground (the image of the illuminated slit). By 
an ordinary clockwork mechanism the sensitized 
paper, which is rolled upon a drum, is caused to 
move at a regular rate, and the intervals of time 
are recorded upon it photographically at the 
same time as it receives the shadows of the mov- 
ing needle. 


Among the bills signed by Governor Flower last 
week was one authorizing a village to contract 
with electric light companies in an amount not 
exceeding 24 mills for every dollar of taxable 
property within such village each year. 
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Candle Power The conventional manner of 
rating arc lamps at present iu 
vogue has been the foundation 
of numerous law suits and continual disputes be 
tween eentral station managers and customers, 
and is again called to mind by the recent candle 
power tests made in Buffalo by the City Chemist 
at the instance of the Board of Public Works. 
In this case it was found that the average of all 
the lamps tested was 786 candle power and in 
some lamps the tests showed less than 250 candle 
power, which, if correctly determined, point to 
the folly of attempting to rate arc lamps accord- 
ing to a photometric standard. 


Without reference to this particular case, with 
whose merits we are not acquainted, it is well 
known to electricians, though unfortunately not 
to the public at large, that the 2,000 candle power 
standard which was adopted in Paris in 1872 is an 
entirely arbitrary one which it is impossible for 
any company to realize in a literal sense with any 
of the systems in use to-day. It is safe to assume 
that not an arc lamp in use for street lighting 
maintains its candle power constant at any igure 
for more than а few minutes, and this is inevita- 
ble owing to the nature of the mechanism by 
which these lamps are regulated. 


From the standpoint of the customer whose ob- 
ject is to secure & certain amount of illumination 
and who contracts for а lamp of а definite power 
8 photometric standard is desirable as he pays for 
the light furnished and is not concerned with the 
amount of energy supplied to the lamp. Con- 
tracts are invariably made on the basis of the 
2,000 candle power standard, and wherever an at- 
tempt to interpret this literally is made trouble 
is sure to ensue. Central station men are entirely 
aware of this discrepancy but use the term 2,000 
candle power in conformity with the standard 
adopted by the manufacturers of arc lighting 
apparatus. 

In all of the arc lamps in general use the 
amount of illuminatior depends upon the length 
of the arc between the carbon pencils when the 
lamp is supplied with its normal current— gener- 
ally about ten amperes at forty-five volts. The 
arc established by this current is maintained at 
the expense of the carbons, especially the рові- 
tive one, which is gradually consumed. То keep 
thelength of the аге constant, various mechan- 
isms are employed for feeding down the upper 
carbon, and as the consumption of thecarbon is 
irregular, depending on the fluctuations of the 
current and the variation in the density of the 
pencils, the feeding mechanism must be con- 
trolled automatically by the current according as 
the resistance of the arc varies. 


In principle, therefore, the regulation of arc 
lamps is analogous to regulation by a fly-wheel, 
whose action depends on a certain amount of 
fluctuation in the machine which it governs, and 
for this reason an invariable standard of candle 
power is unattainable. These lamps vary in their 
efficiency, the candle power being maintained 
most nearly constant in those which respond 


the most readily to any fluctuations. 


The impracticability of the present standard 
has become so apparent that а new standard is to 
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be determined by the electrical convention in 

Chicago thissummer. The most feasible sugges- 

tion appears to bea standard number of watts 

supplied per lamp of a definite minimum effi- 
ciency in watts per candle power. 

ж e ж | 

Electricity The use of electricity in agri- 

In culture, both as & motive power 

Agriculture. for farm machinery anda means 
of forcing plants by its direct application to the 
soil, has been reported upon by all our foreign 
consuls for their respective districts, and the 
facts appear to be that beyond a few experiments 
its use is unknown for either purpose. The 
tendency to apply electricity to every con- 
ceivable operation has led to a few experiments 
in the direction of its application directly to the 
soil in which plants are raised, but in Germany, 
where the only systematic attempts at this are 
reported, the results seem to argue against it, as, 
aside from the expense it involves, the current in 
most cases proved detrimental to the plants. 

The cases quoted from the report of Commer- 
cial Agent Washburn, printed elsewhere, are the 
only notable ones mentioned,and they show such 
contradictory results that it is impossible to draw 
any general deduction from them except the fact 
that the expense of applying the current in this 
way far exceeds any benefit derived from its use. 

The driving of agricultural machinery by elec- 
tric motors is equally unknown in most places, 
and its introduction, like that of steam for this 
purpose, would be worse than useless on a farm 
of the usual size, as the interest on the plant 
during the eight or nine months when it would 
stand idle would undoubtedly overbalance the 
profits earned in three or four months of use. 

It is also apparent from these reports that even 
if cases of the beneficial effects of either the ap- 
plication of the current or of electric light to 
plant growth could be verified, the difficulty in- 
volved in its extensive application would always 
preclude its adoption to any practicable extent. 

6 ** 

WE PRESENT our compliments to the Electrical 
World for its publication of a thoroughly inter- 
esting account of the proceedingsin the Columbia 
lamp case at St. Louis a week in advance of its 
contemporaries, The Electrical World is justi- 
fied in taking credit to itself for this achieve- 
ment. 

The public, however, has a better memory than 
the enthusiastic editor of our esteemed contem- 
porary, and has not forgotten that when the 
Goebel defense was first introduced by the 
Beacor Company at Boston, when it was brand 
new and a genuine sensation, the Electrical 
World shared with the Electrical Review and 
the Electrical Age the honors of the tail end, 
being exactly ten days behind its more progress- 
ive contemporaries, ELECTRICITY and the Ælec- 
trical Engineer, in printing the facts in this 
remarkable case. Go to. 
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THE truth of T. Carpenter Smith's remarks at 
the St. Louis Convention has been amply demon- 
strated by the rush of orders which are coming 
in to the independent lamp factories. 
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„% Sugar The efforts of the Trust’s cen- 

if e tral station managers in Detroit 

Necessary." to keep their grip on that city, 

which have finally culminated in the arrest of 

Manager Fitzgerald for bribery, are related in 
some detail in another column. 

The story brings to mind the historic telegram 
sent by Mr. Richard Tricky McDonald to one of 
his agents in Indianapolis a few years ago. 

This agent’s name was Smith, and he had been 
endeavoring to close a contract for the city light- 
ing. A majority of the aldermanic committee 
had not yet been converted. He wired Mr. 
McDonald for instructions. 

There happened to be anothe: Smith interested 
in the matter—a member of the Board of Alder- 
men and an opponent of the Ft. Wayne scheme. 
It was this Smith who, by accident, received the 
telegram in answer from Mr. McDonald, and he 
failed to keep its contents secret. It read: 

** Sugar if Necessary.” 

If the investigating committee of the Detroit 
Council is thorough enough, it will perhaps learn 
that Mr. Fitzgerald was only obeying the orders 
of his chief. 

It is needless to point. out that such methods 
аге а disgrace to the electrical fraternity from 
which the trade at large must suffer. 

The proceedings in Detroit are added justifica- 
tion for the course pursued by ELECTRICITY. 

We shall continue until the policy of the Gen- 
eral Electric Company, and its executive officers, 
have been entirely changed, or until it is thor- 
oughly known to all men that it is not а repre- 
sentative electrical concern, and that it is in 
direct hostility to the honest and legitimate Elec- 
trical Industry of America. 
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Alternating А paper by Mr. Albion T. Snell 
Current on the subject of the distribu- 
Power tion of power by alternating 

Distribution. currents is commenced in this 


issue and is of special interest at present, in view 
of the demand which exists for motors of this de- 
scription and the numerous attempts which are 
being made to produce an efficient machine of 
this kind. 

The paper deals at considerable length with all 
of the types of alternating current machines 
which have been put upon the market, although 
in most cases it must be admitted that these mo- 
tors have not proved of much practical value 
except for very small powers. The utilization of 
large water powers such as the Niagara Falls 
project, or the consumption of coal at the coal 
fields, ав has been proposed in England, for the 
distribution of power by electricity, has many 
points which commend it to favor, yet every long 
distance transmission scheme must depend upon 
the alternating current where powers of any con- 
siderable size are involved. 

At the present time the multiphase alternating 
systems appear to give the most immediate 
promise of success, and although the simple 
synchronous single phase motor is capable of 
efficient use in many cases it has been found 
wanting at least in the experience of central 
station practice. | 

The only thoroughly practicable system for 
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distant transmission must be one from which 
both light and power may be taken, and Mr. 
Snell’s paper points out the difficulties which 
must be overcome in order to secure this result 
efficiently. 
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CoLUMBUS was а Garing man, 
Worthy of lasting fame— 

His caravel had по dynamo, 
But he got there just the same. 


е «= X 
Tue crry of Detroit is now ready for the pur- 
chase of & large outfit of electrical apparatus, 


and honest men will have a show. 
к * * 


SiNcE our last issue, showing by their own fig- 
ures the results of the first eight months’ business 
of the Electric Trust, their stock has dropped to 


944. 
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Ешествісіту first opened the eyes of the off- 
cials of the city of Detroit to the fact that their 
city was in the hands of a graspiug and thor- 
oughly unprincipled electric lighting monopoly. 

* ж ж 
Тнк Mayor of Detroit to the Mayor of Syra- 


cuse: It is nut a very long time between bribes.” 
Ф Ф ж 


THe pages of Ешкотвісіту have sparkled with 
TRUTH in the past eight months; and the truth is 
not yet half told. 


* * 


Mayor PriNGREE'S Investigating Committee 
should understand that W. H. Fitzgerald is only 
a tool. If they seek the fountain head of the 
opposition to the will of the voters of Detroit, 
the Director General of the corrupt combine, 
they will find him not in Detroit nor in Michi- 
gan, but not fat from fort Wayne, Indiana, 
U. 8. A. 


e x * 


WE ARE informed on good authority that 
Messrs. Schuckert & Company, of Nuremburg, 
Germany, have decided to follow the example of 
Siemens & Halske in establishing an American 
branch. The arrangements are said to be com- 
pleted, and the American company will be backed 
by millions of capital, both German апа Ameri- 


can. 
ж = ж 


WE ADVISE the officials of the Trust not to 
visit the Fair. The whirling of the Eddy motors 
will be sure to make them dizzy, and the daz- 
zling rays from the Standard arc lamps and the 
Westinghouse incandescents would probably 
produce several cases of blind staggers. 

Ж + g 

OUR SYMPATHIES go out to the Edison licen- 

Their luck is hard. 
а ж ж 
** SuaAR if necessary " has no place as a watch- 


word in honest business. 
a ж ж 


sees. 


THAT hen is off, and the fighting game cock is 
Novak. May he win many battles. 


. Personal. 


Mr. К. J. Sunstrom, chief engineer Stora 
Kopparbergs Bergslags Aktiebolag, of Stock- 
holm and Falun, Sweden, has just arrived in 
Boston, where he will devote a week in studying 
the machines and process of the Electrical Forg- 
ing Company. 
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Trusts. 


A Philosophical Dissertation. 


There has for several years manifested itself in 
the commercial and manufacturing interests of 
this country а tendency for centralizing or con- 
centrating their productive resources with a view 
of controlling the entire output of certain indus- 
tries and thereby direct the public market. 
Such manipulations are now popularly known as 
combinations or trusts. 

One of the most prosperous and successful en- 
tecprises of this character is the Standard Oil 
Trust, and there are very fair reasons for the 
assumption that the very success of this corpo- 
ration has been an impetus for numerous at- 
tempted imitations and emulations, the aims of 
which, however, were not equally resultant in 
profit and success. Why these different results, 
will be seen later on. 

The fundamental principle governing the idea 
of the modern commercial combinations or 
trusts is as old as the world itself, and is merely а 
modification, or à new and different application, 
of the old saw, where the individual usurps the 
rights and power of everyone else. 

We find the principle of commercial trusts 
carried out in all countries ruled by an autocratic 
government. The Czar of Russia, for instance, 
is the personification of a political trust, who 
assumes the rights, the privileges and the power 
which in reality belong to his many millions of 
subjects. 

Thus we see that the inherent principles in- 
volved in the system and methods of commercial 
trusts are most palpably and flagrantly opposed 
to the principle of Americanism; and yet inexpli- 
cable as it may seem, we find that the commer- 
cial ground of this country has been more fertile 
and conducive to the generation of these parasites 
than any other country. Owing to this faet, 
however, that trusts have become most prolific in 
an element totally foreign to their nature, it 
may be justly presumed that their existence is 
merely transitory. They have been reared by 
commercial minds of a character diseased and 
absolutely devoid of the ethics of true morality; 
and while even under such conditions it may be 
possible to achieve commercial success, this suc- 
cess can only be of temporary duration. Hence 
we may state that American commerce is now 
migrating through an era of trusts, but it will be 
nothing more than an era, and for the reputation 
of our nation’s commerce it is to be hoped that 
it will be succeeded by something more ennob- 
ling. 

Enumerating all the different trusts of to-day, 
and looking at the list from the Standard Oil 
Trust to the Electric Trust, we may divide them 
into two classes. One comprises commercial] com- 
binations forme 1 for the control of natural prod- 
ucts, and the other for the control of manufac- 
tured products. 

Of these two, the former kind is not so difficult 
to manipulate towards a successful issue as the 
latter. In the first place the object in view can 
be attained by the mereconsideration of purchase 


‚ price only, and hence the question of money is 


the chief one involved. For instance, to control 
the oil market the possession of the largest 
amount of fields of producing oil wells success- 
fully corners the entire business. To form a lead 
trust, the combination which controls all or 
nearly all the producing lead mines is in a fair 
position to dictate prices. 

It is similar with а copper and silver trust. A 
wheat trust, however, would only be perma- 
nently successful by a controllership of all the 
wheat-growing lands of the country. 

According to the measure in which such а con- 
trollership is completed, the operations of the 
trust are more or less successful. Because the 
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Standard Oil Company owns practically all the 
crude oil produced in this country. its control 
of the market is supreme. 

There have been many pleas of justification 
for the existence of trusts brought forward; mere 
discussion of such а thing is purely waste of time. 
You cannot wash the devil white, and even the 
greatest argumentative talent of modern times 
will not be able to produce evidence and facts 
to upset this truth—that the principle which 
assails the fundamental laws of human inde- 
pendence of action, and attempts individual 
usurpation of a force rightly belonging to all, is 
attacking the laws of nature, and therefore must 
be essentially wrong. 

Supposing that there were in existence to-day 
the Standard Water Company, owning and con- 
trolling all the wells, rivers, lakes, in fact every 
drop of water in tnis country, does any one mean 
to aver that such a monopoly could justify its 
right of existence, even were this company to 
distribute the water free to the public. No! 
though it might be true that the water would be 
free to everybody, yet this freedom would only 
exist by the grace of the Standard Water Com- 
pany, aud since that corporation was controlling 
something which by the laws of nature should 
belong to all, the principle of the trust still finds 
its applieation, and it is safe to venture the 
assertion that under the above described condi- 
ons the peotip by ulle wod arise in a bodandreak 
up the Standard Water Company. There is a 
vein of independence of action in human nature 
which rebels at doing certain things at the bid- 
ding of somebody else, whether it be to drink 
water. to buy kerosene oil, lead, copper, sugar, 
or electrical apparatus, and therefore any indi- 
vidual or organized body of individuals banded 
together for the purpose of compelling the dis- 
tribution of any product, natural or manufac- 
tured, according to their dictation, will soon find 
itself undertaking a task beyond the capacity of 
human nature. 

Viewing the formation of trusts it becomes at 
once evident, whether the aim is to control the 
natural or the manufactured product, that a 
successful issue can only be arrived at by obtain- 
ing possession of the source of supply, and as 
these sources are of larger or smaller number, in 
the same ratio increases or diminishes the diffi- 
culty of success. And while the range of these 
sources of supply in the natural product can be 
much easier calculated than in the manufactured 
product, it is also evident that in the same pro- 
portion the formation of a trust for the control 
of the manufactured product is much more difti- 
cult. 

Take the Electric Trust, being of the most 
recent birth, and let us look at the many obsta- 
cles there are, insurmountable ones at that, 
which make it the most flimsy attempt in the 
history of trusts, and one which will never be 
any more successful than the attempt to form a 
drinking water trust. 

The electrical industry has, in a few short 
years, risen to the eminence of one of the great. 
est fields of commercial! enterprise in the world. 
Its sources of supply are manifold. Attracted by 
large profits in the business, manufactories have 
been established everywhere, equipped with first 
class electrical talent, good machinery and backed 
by unlimited capital. To control all these hives 
of industry and concentiate them under one 
great body would cause the cutting off of a 
good many bright, ingenious, energetie heads. 
Now these men bereft of their former fields of 
operation, have not lost any of their ambition, 
their intellectual abilities or their energy, and 
they will immediately look around for a field 
where their ability finds again the same scope 
it formerly enjoyed. In other words. new 
companies will constantly spring up, and the 


great Trust would again and again be confronted 
with fresh rivals, and while they might be insig- 
nificant at their inception, their growth is very 
probable. Hence we find that one source of 
supply to the electric industry, the ingenuity of 
human brains, the contro] of which is essential 
in the successful operation of the Electric Trust, 
it is very difficult to pürchase. 


Another obstacle, and aleo a very formidable 
one, which is involved in the absorption of the 
smaller electric manufacturing companies, is the 
difficulty of inducing the owners of the smaller 
concerns to give up their independence and allow 
themselves to be subjected to the dictations of a 
trust. True, money talks, and most men have 
their price, but the smaller houses number 
many, and there are some of them operated by 
men who prefer to run their own works at a 
small profit rather than accept the proposition of 
a combination, even at the prospect of personally 
enriching themselves. Fortunately also for the 
electric industry of this country. it has a very 
good representation in the press. and while hith- 
erto the voice of independence has only found 
its clarion notes in the columns of ELECTRIC- 
ITY, that voice has nevertheless been a very 
strong one, and more than once have ite 
echoes sounded like funera] dirges to the Gene- 
ral Electric Company. That the other papers 
will have to follow in the wake of ELECTRICITY 
is merely а question of time. 


Finally we come to the rock upon which the 
sinking ship of the electrie combination is bound 
toshatter. This rock is the great aggregation of 
purchasers of electrical apparatus. 'The mani- 
festation of their opposition is two-fold. The 
first is the spirit of independence innate in every 
true American who has an inborn hatred to sub- 
mitting to dictation. This is a point mentioned 
above, and it is one of the greatest importance in 
this case, because the purchasers of electrical 
apparatus, such as the directors and managers of 
electric lighting plants, are most wide awake 
business men, men of affairs and men of finan- 
cia] education. Then comes the point that it 
does not take these men long to realize that the 
establishment of an electric combination control- 
ling the manufacture of electrical apparatus will 
place them ір a dependent position. It will not 
be any longer a question of buying such appa- 
ratus as suits the central station men, but of buy- 
ing what the Trust chooses to sell them. It will 
not be any longer a question as to getting the 
benefit of competition, but of paying the price 
the Trust chooses to make. For these reasons 
these men are even now looking upon the ma- 
chinations of the Trust witha spirit of antagonism. 
Many of them have openiy declared that they will 
buy electrical apparatus from anybody in prefer- 
ence to purchasing from the General Electric 
Company, a fact which makes the opposition of 
the smaller manufacturing companies much 
easier, 

Take it therefore all in all, the existence of 
trusts is on the decline. The trade has been 
awakened to the fact that competition, the soul of 
all business, is being attacked. The public is 
being &roused, and is beginning to realize that 
one of its dearest prerogatives, the spirit of in- 
dependent action, is sought to be annihilated. 


Our houses of legislation will be prompted to 
action, the National Government will take a hand 
in the pernicious activity of combinations, which 
cannot help but are sapping away the true great- 
ness of our national commerce, and we may con- 
fidently look forward to an emly dawn, which 
will show the firmament of America’s commer 
cial sky unsullied in the clear hght of fair 
dealing, and offering a chance for every honest 
enterprise. 


PHILOSOPH. 


COMMUNICATIONS. 


No Summer Meeting. 


To the Fditor of ELECTBICITY. 

Ata meeting of the Executive Committee of 
this Association, held to-day at this office, it was 
decided that the Association would hold no con- 
vention the coming summer. 

Very respectfully, 
Gero. F. Ровтев, Secretary. 


Office of National Electric Light Association, 
New York, April 27, 1898. 


A Correction. 


To the Editor of ELECTRICITY. 

In the issue of your esteemed journal of April 
19th last, referring to M. D'Arsonval's statements 
that criminals and lower animals are not killed 
by dynamic electricity, but are rather thrown 
into a sort of trance, you write that these views 
“are supported” by me in an interview appear- 
ing in the New York Sun. If you will kindly 
again refer to that interview yuu will see that 
my contention was not that the animal criminal 
or otherwise) was not killed as D'Arsonval 
states, but that I knew of no way of settling the 
horrible doubt he has raised as to whether the 
subject was not actually killed upon the autopsy 
table by the surgeon's knife except in such 
cases to defer the autopsy &nd await the signs of 
death due to decomposition. I also carefully 
stated reasons in the interview why I believed 
that the abolition of consciousness was instan- 
taneous, and death equally instantaneous. 

The answer to M. D'Arsonvalis & very simple 
one, viz.. defer the autopsy uutil signs of putre- 
faction appear. This is the point I tried to em- 
phasize. Yours very truly. 

WiLLIAM J. Morton. 


The Staniey-Kelly Motor. 
To the Editor of ELECTRICITY. 


In connection with the article on the Stanley- 
Kelly motor in your issue of the 26th inst., allow 
us to say that throughout the developmentof our 
system we have received great aid from all our 
associates, and that we are indebted to them for 
valuable suggestions, especially so to Messrs. 
C. C. Chesney and W. B. Tobey. 

WILLIAM STANLEY, J R. 
JoHN F. KELLY. 


SOCIETY NEWS. 


Chicago Electric Club's New Officers. 


At tbe annual meeting the following named of- 
ficers were elected for the ensuing year : 

President., J. P. Barrett; 1st vice-president, F. 
W. Parker; 2d vice-president, E. Baggot; 84 
vice-president, F. W. Cushing; 4th vice-president, 
Geo. Cutter; secretary, F. L. Perry; treasurer, 
J. W. Johnson; managers, F. W. Horne chair- 
man, L. A. Ferguson, S. A. Douglas, M. A. 
Knapp, J. W. Buckley, E. C. Ferguson, C. T. 
Page, A. S. Terry, Ben. Williams. L. S. Hills; 
membership committee, C. C. Haskins, T. G. 
Grier, D. G. McDougall; house committee, T. B. 
Badt chairman, F. E. Degenhardt, H. P. Lucas. 


California Electrical Society. 

At the last meeting of the California Electrical 
Society, held April 17, & paper was read by Mr. 
Geo. P. Low on What the Electrician Finds of 
Interest in Southern California,” illustrated by 
photographs. 

The officers elected for the ensuing year are 
Geo. P. Low, president ; C. O. Poole, vice-presi- 
dent; Max Caspari, secretary; H. T. Bestor, 
treasurer. 
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ETHODS. - 


The Manager of one of the Trust's 
Central Stations Under Arrest. 


BRIBERY IS CHARGED. 
The Detroit Combine Appears to be Broken. 


Wiliam H. Fitzgerald, Secretary and General 
Manager of the Detroit Electric Light and Power 
Company, was arrested on Tuesday, the 25th of 
April, on the charge of attempting to bribe an 
alderman. 

The charge is preferred by Alderman Protiva, 
who claims that Mr. Fitzgerald went to his house 
at 5 o'clock on that day and offered him $1,000 
for his vote in the Common Council on all mat- 
ters pertaining to the Detroit Electric Light and 
Power Company. 

Alderman Protiva has testified that he pre- 
tended to accept the offer, and that Mr. Fitzger- 
&ld paid him $200 in cash, and promised to pay 
him $200 the next day and the balance at some 
time in the future. і 

During the session of the Common Council the 
same evening Mayor Pingree produced the roll 
of bills, which he waved dramatically in the air 
as he told the story of Alderman Protiva's accu- 
sation. The money was that which Alderman 
Protiva received from Mr. Fitzgerald. 

City Prosecuting Áttorney Frazer has charge 
of the case, and says he has been watching the 
movements of Mr. F tzgerald and certain alder- 
men for weeks with this move in view. He was 
well informed as to the day for the boodle to be 
paid out. 

Readers of ELECTRICITY are familiar with the 
progress of events in Detroit lighting matters 
during the past six months. 

А few years ago, when an act was passed by the 
Michigan Legislature enabliug towns and cities 
to erect municipal plants, cities above & certain 
size were excluded through the efforts of the 
Fort Wayne Company. 

Recently, Mayor Pinyree, of Detroit, backed 
by large numbers of the representative business 
men of the city, succeeded in getting this limita- 
tion removed by the Legislature. The intention 
was to build a municipal plant for the city of De- 
troit, provided а reasonable contract could not 
be secured with the Detroit Electric Light and 
Power Company. 

The final authority for proceeding with the city 
plant must come from the Board of Aldermen. 

A resolution had been offered by Alderman 
Vernor, shrewdly worded, but which would have 
had the effect of killing the municipal plant, for 
which the citizens of Detroit had voted by an 
overwhelming majority. Mayor Pingree had 
vetoed this resolution. The necessary votes to 
override the Mayor’s veto were not to be had 
honestly, and it is said the sum of $25,000 was to 
be devoted to procuring these votes. 

Alderman Protiva, acting in accord with the 
Mayor, received Manager Fitzgerald graciously, 


and accepted his first instalment of $200 on the 
spot. 

At the Council meeting later in the evening 
the question of the Mayor’s veto came up, and it 
was soon apparent that something had happened. 
A majority was in favor of sustaining the veto, 
and there was a scramble among the Mayor's op- 
ponents to get their votes changed. 

Mayor Pingree finally asked permission to 
make & few remarks, and drew from his pocket 
the $200 in bills which Fitzgerald had paid to 
Protiva three hours earlier. The money was 
tarned over to the President of the Board, and 
an investigating committee was appointed. 

Mr. Fitzgerald spent the night in the station- 
house, and was released on $5,000 bail the next 
day. 

Prosecuting Attorney Frazer is quoted as 
follows : 


„J have been keeping tab on those fellows for 
weeks. I have been keeping track of every move 
they made. They commenced shoving out the 
boodle on the 25th. "There isn't the slightest 
question about the money being given to Alder- 
man Protiva. Fitzgerald said he would have 
given him more than the $200 if it had not been 
after banking hours." 


To Be Reopened. 


The Sunbeam Lamp Case in Court. 


The Sunbeam Incandescent Lamp Company 
filed а motion in the United States Circuit Court 
at Chicago last Tuesday to dissolve the restrain- 
ing order granted to the General Electric Com- 
pany some time ago, prohibiting the former 
company from manufacturing or selling incan- 
descent lamps. 

The attorneys on both sides of the case met in 
Judge Grosscup’s court on Thursday last, and 
after a short discussion the attorneys represent- 
ing the General Electric Company agreed to join 
the Sunbeam Lamp Company in a motion to 
modify the restraining order to the extent of al- 
lowing the latter company, by giving a bond, to 
manufacture their lamps, and in return the Sun- 
beam Company agreed to a hearing of the case in 
July. 

After this agreement was made the counsel for 
the General Electric Company telephoned their 
action to the chief counsel in New York, and re- 
ceived word in reply that they would not agree to 
bind their company to the arrangement made by 
the local counsel. 

Not having filed an answer, Counselor Payne 
withdrew the motion. The original motion to 
dissolve the restraining order is, therefore, now 
before the court and will be heard in the course 
of the next ten days. 


The electric light has been introdnced into а 
new flour mill near to the supposed site of Cal- 
vary and close to the Damascus gate at Jerusa- 
lem. 


05. _ 
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Legal Notes. 


The suit of James W. Bennett against the Erie 
Telegraph апа Telephone syndicate, which has 
been before the courts in Massachusetts since 
1886, has been finally settled. At & conference 
held between Mr. Bennett and a representative 
of the ву idicate it was agreed to enter judgment 
for neither party. 'This was brought about by 
the agreement on the part of the syndicate that 
no claim would be made for damages on account 
of keeping the property of defendants tied up for 
nearly seven years. The case has cost both par- 
ties between $20,000 and $25,000. The amount 
obtained in the three suits had they been decided 
for plaintiff would, 14 is said, have amounted to 
no more than $35,000 or $40,000. 


The Highlands Electric Light Company was 
about to put up wires in Eleventh avenue in 
Highlands, Col., when the Colorado Telephone 
Company applied for an injunction restraining 
the light comrany from using the avenue on the 
ground that its wires, which run along the thor- 
oughfare, would be injured by the induction of 
the current from the electric light wires if placed 
where it was intended. The court's order was 
that the light company should construct ite wires 
high enough above the telephone wires to avoid 
the induction. 


The opinion of the court restraining the Nor- 
ristown Passenger Railway Company from in- 
creasing the capital stock or using any shares of 
stock beyond one thousand (its original capital) 
by virtue of any resolution of stockholders passed 
on the 5th day of April, 1898, is based wholly 
upon the ground that a railway company is a pri- 
vate corporation, which, under Article XVI, Sec- 
tion 7, of the Constitution of Pennsylvania, 
'* Cannot increase its stock or indebtedness with- 
out the consent of the persons holding the larger 
amount in value of the stock first obtained, at a 
meeting to be held after sixty days' notice, given 
in pursuance of law." Only eight days' notice of 
the special meeting of April 5th had been given, 


and therefore the court holds that the stock au- 


thorized at that meeting cannot be legally issued. 


The Schuyler Electric Light Company, at pres- 
ent furnishing light for Hagerstown, Md., has 
filed a bill in court asking an injunction restrain- 
ing the street commissioners from closing the new 
contract for lighting with the street railway pro- 
jectors, The grounds for the suit are that the 
commissioners were going out of their jurisdic- 
tion in allowing the guarantee of a railway to in- 
fluence their decision in the light contract award. 


Chancellor McGill has granted an order upon 
the officers of the Franklin Electric Light Com- 
puny of Cape May, N. J., to show cause why a 
receiver should not be appointed. The writ was 
made returnable at Trenton Tuesday of this week. 
The company’s indebtedness is reported at about 
$14,000, divided as follows: Ed. D. Mullen, 
$3,700; J. Henry Edmunds, bond, with accrued 
interest, $9,000, and outstanding floating debts 
making up the balance. The officers of the com- 
pany, as originally constituted, are: President, 
F. J. Melvin; secretary and treasurer, J. M. E. 
Hildreth; superintendent, J. E. Taylor; directors. 
W. B. Miller, Lafayette Miller and the officers of 
the company. 


Marine Electric Lighting. 

Electric Plant, an English electrical journal, 
has just issued an elaborately illustrated special 
number devoted to marine electric lighting and 
other applications of electricity to novel pur- 
poses. The descriptions relate to the English, 
American and French navies, passenger ships and 
pleasure yachts, and comprise a most interesting 
resumé of the numerous ways in which electricity 
is now utilized on shipboard. 
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Worid’s Fair—Department of Electricity. 


In no week during the preparation of the Co- 
lumbian Exposition has a greater progress been 
made in arranging for exhibits than during the 
past week. 

Additional men have been put to work, and 
although the exhibits were not allin place on 
May ist, enough laborers have been engaged to 
have the Exposition ready for visitors during the 
second week. 

In the Electricity Building the General Elec- 
iric Company have & portion of their exhibit in 
place. The generators exhibited consist of 
twenty-four dynamos which range in size from 
800 kilowatts to 4 kilowatt machine. The West- 
ern Electric Company have a large force of men 
engaged in erecting their exhibit, which is located 
in the southeast corner of the building. 

Unless some new arrangement can be made, 
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THe MAIN SWITCHBOARD 


the large search-light, about which so much has 
been written, will not be displayed at the fair. 
Director of Works Burnham decided last week 
that the roof of the Manufacturing and Liberal 
Arts Building would not sustain the weight of 
the apparatus necessary to operate the light. It 
is hoped that some arrangement will be made to 
build a special tower on which to mount the 
20,000,000 candle power lamp. 

The Westinghouse switchboard, shown in the 
illustration, has at last been completed, and wire- 
men are now engaged in connecting the various 
circuits to their respective positione on the board. 
The switchboard is undoubtedly one of the finest 
ever built, and at the same time the largest in 
this country. The board is made of white marble, 
finely polished, and is elevated about 20 feet 
above the floor of the Machinery Hall. The lower 
part of the switchboard is 32 feet long and 11 feet 
high, and contains the switches for connecting 
the dynamos. The upper portion is 70 feet long 
and 10 feet high, and is used as the distributing 
board. 


Sleepy Eye is the name of a Minnesota town 
which has just made a contract with the Thomson- 
Houston Company of St Paul for an electric light 
plant to cost $10,000. When they get new light, 
the citizens may be able to find a livelier name 
for their town. ° 


BOOK NOTICES. 


ALTERNATING CURRENTS OF ELEctTRIcITY. By 
GisBERT Kapp, C. E., 1898. THe W. J. 
: 1 Company, Lro., New York. Price 

The principles of alternating currents are de- 
veloped in this book in a simple manner that can 
be followed by any reader, and the various ap- 
plications are sketched in a broad and instruotive 
way that clears away the many mysteries with 
which they were supposed to be surrounded. 
The few mathematical formule in the book are 
confined to appendixes. 

The first four chapters are devoted to ex- 
plaining alternating currente and their measure- 
ments, and the three succeeding ones аге 
on the principles and design of alternating cur- 
rent machines and transformers. Chapter VIII 


is on alternating current central stations, and 
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Chapter IX is on the parallel coupling of alter- 
nators. 


The remaining chapters treat of various forms 
of alternating motors, especial attention being 
paid to the explanation and discussion of multi- 
phase motors. This subject is treated so clearly 
that the reader is enabled to form as clear an idea 
of these new forms of motors as of the simpler 
continuous current machines. 


The treatment throughout is thoroughly prac- 
tical, and the data and discussion on the design 
and construction of apparatus will be found use- 
ful to the electrician and designer. 


ENGINE Room Cuar. By ROBERT GRIMSHAw, 
M. E. PRACTICAL PUBLISHING COMPANY, 21 
Park Row, New York. Price $1.00. 


This book consists of a collection of para- 
graphs concerning the work of engineers and 
firemen of steam plants, written in a popular 
style, and contains some good advice as to the 
duties of this class of workers. 

A number of these sketches have appeared in 
the Engineering Magazine, Dixie and elsewhere, 
and other: appear for the first time in the present 
volume, 

The book will be mailed, post paid, by the pub- 
lishers on receipt of price. 


The World’s Fair Opened. 


President Cleveland Presses the Button 
waich Starts the Wheels in Ma- 
chinery Hall. 


Over a Hundred Thousand People Present. 


Four Weeks More of Work to Put the Exhibits in 


Perfect Order. 

While the exhibits at the World's Fair are by 
no means in perfect readiness, the formal cere- 
monies of the opening took place according to 
the original programme on Monday last, in the 
presence of upwards of one hundred thousand 


people. 

After the playing of the '* Columbian March,“ 
prayer was offered by the Rev. W. N. Milburn, 
the blind Chaplain of the United States Senate. 

Following this came the reading of W. A. 
Croffut's poem, ‘‘ The Prophecy,” by Miss Jessie 
Couthoui, and the address of Director-General 
Davis. 

President Cleveland then spoke as follows: 


“I am here to join my fellow-citizens in the 
congratulations which befit this occasion. Sur- 
rounded by the stupendous results of American 
enterprise and activity, and in view of magnificent 
evidences of American skill and intelligence we 
need not fear that these congratulations will be 
exaggerated. We stand to-day in the presence of 
the oldest nations of the world, point to the great 
achievements we here exhibit, asking no allow- 
ance on the score of youth. The enthusiasm with 
which we contemplate our work intensifies the 
warmth of the greeting we extend to those who 
have come from foreign lands to illustrate with 
us the growth and progress of human endeavor in 
the direction of a higher civilization. 


„We who believe that popular education and 
the stimulation of the best impulses of our citi- 
zens lead tho way to a realization of the National 
destiny which our faith promises, gladly welcome 
the opportunity here afforded us to see the re- 
sults accomplished by efforts which have been 
exerted longer than ours in the field of man’s 
improvement, while in appreciative return we ex- 
hibit the unparalleled advancement and wonder- 
ful accomplishments of a young nation, and pre- 
sent the triumphs of a vigorous, self-reliant and 
independent people. 


We have built these splendid edifices, but we 
have also built the magnificent fabric of a 
popular Government whose grand proportions 
are seen throughout the world. We have made 
and here gathered together objects of use and 
beauty, the products of American skill and in- 
vention; we have also made men who rule them- 
gelves. 


It is an exalted mission in which we and 
our guests from other lands are engaged as we 
co-operate in the inauguration of an enterprise 
devoted to human enlightenment, and in the 
undertakiag we here enter upon we exemplify in 
the noblest sense the brotherhood of nations. 
Let us hold fast to the meaning that underlies 
this ceremony, and let us not lose the impreesive- 
ness of this moment. As by a touch the ma- 
chinery that gives life to this vast Exposition is 
now set in motion, so at the same instant let our 
hopes and aspirations awaken forces which in all 
time to come shall inflaence the welfare, the 
dignity and the freedom of mankind." 

When the President had finished his speech he 
Btepped over toa table draped with the American 
flag. 

Mr. Cleveland struck the electric bntton vigor- 
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ously, and the circuit to the Allis engine and 
the Worthington pump was at once thrown on. 
There came а roar of revolving wheels from 
Machinery Hall, the fountains in the lagoon 
burst forth into active life, the vei] which cov- 
ered the immense bronze figure of Liberty was 
thrown aside, and the screaming of hundreds of 
steam whistles filled the air. 


The great orchestra took up the grand strains 
of the Hallelujah Chorus” of Handel, and the 
World's Columbian Exposition was formally 
opened. 


Some Applications of Electric- 
ity to Chemistry." 


Most of the applications of electricity to chem- 
istry depend on the electrical decomposition of 
saline solutions, or electrolytes. A glance at the 
work of the chemist shows that & very large pro- 
portion of his labors consists in oxidizing or 
reducing the various substances with which he 
deals. Sometimes he is making changes or sub- 
stitutions, but his chief work is oxidizing and 
reducing. Here, then, we have at once the reason 
why electricity is becoming so important. Con- 
sider for а moment the advantage of the elec- 
trical over the chemical method. Take the 
case of water already mentioned. То reduce it 
to hydrogen it would have to be, let us say, 
heated i2 contact with iron, carbon, or something 
which has enough affinity for oxygen to abstract 
it from the water. In this case, the hydrogen is 
set free, but the oxygen is not; it is combined 
with another body. Again, to oxidize the chlo- 
ride some such treatment as that with manganese 
dioxide and sulphuric acid is necessary. By 
electrolysis, however, the oxygen and hydrogen, 
or the copper and chlorine, are produced direct 
without any complications and without introduc- 
ing foreign substances. When it ів remembered 
that many of the ores from which the metals are 
obtained are oxides, and that the smelting of 
these consiste of reduction only, and is carried 
out in а manner which gives impure metals, and 
that the remaining ores are mostly eulphides, 
which are roasted into oxides, and then reduced, 
it will be realized that electricity has a magnifi- 
cent future in metallurgy. This is not by any 
means all. The important alkali industry con- 
sists of splitting np common salt into caustic 
soda and chlorine, and the process of manufac- 
ture, as at present carried on, is a bewildering 
maze of oxidation, reduction and substitution. 
In making alkali and bleaching powder by the 
Leblanc-Weldon processes, beginning with salt 
and pyrites and ending with caustic and chlorine, 
there are, taking it favorably, four oxidations, 
one reduction, and three substitution processes. 
By electrolysis, salt is decomposed into caus- 
tic soda and chlorine at one operation with- 
out the aid of any other chemicals, and without 
any waste, loss, or by-product. Direct electrol- 
ysis of solutions of salts is by no means the only 
process available; fused salts can be electrolized, 
and aluminium is reduced extensively from its 
salts by this method. It is probable that sodium 
and potassium will soon be produced from their 
fured salts in the same way. 

Electro-deposition is now largely practised in 
copper refining. Crude copper is cast into anodes 
and placed in vats of sulphate of copper with 
thin sheet copper cathodes. The copper is dis- 
solved off and deposited on the thin cathode 
plates. The silver and gold fall to the bottom, 
with various impurities, such as antimony and 
arsenic. The silver and gold are thus completely 
separated, and the crude copper is changed for 


Abstract from Industries of lecture at the Royal Institu- 
tion, delivered by Mr. James Swinburne. 


the much more valuable pure product. Lead 
would be treated much in thesame way if it were 
not that it is apt to deposit in a loose spongy 
form, instead of in а coherent mass. Electrical 
processes are also coming into use by which 
many ofthe ores are merely roasted to convert 
them into oxide, апа then dissolved in acid, the 
solution being electrolized to yield the metal in 
a state of almost perfect purity. 

One of the most important applications of elec- 
iricity will be in the manufacture of soda and 
bleaching powder direct from salt. If а solution 
of salt is electrolized, caustic soda is produced at 
the cathode and chlorine is given off at the anode. 
The chief difficulty is to find a good material for 
the anodes. Carbon is the only material availa- 
ble. It is attacked to some extent, not by chlo- 
rine, but by oxygen; but electrolytic soda has 
now reached a stage in which this last difficulty 
may be said to be overcome by using a form of 
carbon which is so cheap that its corrosion does 
not much matter. At Snodland there is a model 
caustic plant at work which has been making 
soda and bleaching powder by the ton for some 
time. If the caustic is allowed to mix with the 
rest of the liquid, chlorine is no longer given off, 
but the salt is changed to hypochlorite of soda. 
This may be used for bleaching. If the operation 
is now carried on at a higher temperature, 
chlorate 18 formed. Chlorate of potassium is now 
manufactured on a large scale from the chloride 
in this way. 

One of the most complicated branches of the 
study of chemistry is the formation of‘dyestuffs, 
Oxidation and reduction can frequently be 
carried out by electrolysis. without introducing 
special oxidizing and reducing agents. Here, 
then, is a wide field for scientific research. Dr. 
Goppelsroeder has done a great deal of work on 
the subject, but it is well worthy of further at- 
tention. Whether such a process is valuable 
commercially is a matter of doubt. but it provides 
the chemist with a new method of investigation, 
and may lead to important discoveries in this 
branch of organic chemistry. 

Electricity а]во derives benefits from ЕТТЕН 
Faraday discovered that the quantity of metal de- 
posited was strictly proportional to the quantity 
of electricity passed through the solution. This 
has provided electricians with a very exact method 
of measuring quantities of electricity. Lord 
Rayleigh has made very careful determinations of 
the exact weight of silver deposited by & uuit 
quantity of electricity, and this measurement now 
serves ав the practical standard for the measure- 
ment of electricity, and hence of electric currents. 


An Electric Yacht Libelled. 


The yacht Electron was recently libelled in 
the United States District Court by the Electro- 
Dynamic Company to recover a balance of $2.000 
due for furnishing the yacht with 250 additional 
storage batteries and other material in 1891. The 
batteries were added for the purpose of increas- 
ing the motive power апа giving the yacht more 
speed. It was found that the additional cells did 
not increase the speed to the desire | limit; and 
the owner not only refused to pay the $2,000 de- 
manded but entered a cross-suit for the recovery 
of $2,000 already paid. Judge Addison Brown, 
before whom the case was brought, decided in 
favor of the electric company on the ground 
^ that the whole subject was in the nature of an 
experiment which, whatever may have been the 
hope or expression of confidence as to the result 
in inereased speed, no warranty or guarantee was 


assumed by the libellant." 

The defence having alleged that the batteries 
were an infringement of the Brush electric pat- 
euts, the Judge ordered the libellant within thirty 
days to procure from the Brush Electric Com- 
pany a license to enable the yacht to continue the 
use of the batteries. 


Current Items, 


The ideal method of using electricity in manu - 
facturing, in the view of Alexander Siemens, is to 
supply an electric motor to each machine tool. 
This reduces the strengthening necessary for 
floors, and dispenses with shafting, counter-shaft- 
ing, bands and pulleys. Lord Kelvin has made 
calculations to show whether power can better be 
transmitted by shafting and belting or by elec- 
tricity. His results prove that electric transmis- 
sion supplied to the machines at least 70 per cent. 
of the indicated horse power, while with the 


shaftin not more than 60 to 68 percent. is made 
available, 


Russian engineer officers have been experiment- 


ing with an electric hand-lamp of Russian inven- 


tion. It seems to be well adapted to the inspec- 
tion of mines and trenches at night. The lamp, 
or lantern, is in the form of a tube two and a half 
feet long, the interior being made of tin. Tiny 
cells, forming a battery, are placed in this tube 
апа connected in a special manner. The light is 
enclosed in six plates of glass at the top of the 


tube, and the brilliancy is regulated by a screw at 
the lower end. 


Nelson Perin, president of the City and Subur- 
ban Railway Company, has been presented by the 
residents of Towsoutown Md., with a silver pitcher 
bearing the following explanatory inscription: 
Presented to Nelson Perin, president of the 
City and Suburban Railway Company, by the 
citizens of Towsontown, Baltimore County, 
Maryland, as a testimonial of their appreciation 
of his enterprise, displayed in completing the 
electric railway from Baltimore to their town.“ 


Н. Sellers McKee, the electric railway тар. 
nate, says it will not be long before an electric 
line will be built between New York and Phila- 
delphia, and the run between the two cities made 
in one hour with one stop only (at Trenton). The 
сагв and rails will be of a special design and very 
heavy in construction, with the cars built so as to 
bring the center of gravity near the track level. 
The engines and motors will beof special pattern 
and extra power. “АП these difficulties," adds 
Mr. McKee, “Iam confident the ingenuity of 
George Westinghouse will surmount.” 


India now boasts the finest land telegraph ser- 
vice in the world. Recently duplex messages 
were transmitted without relays a distance of 
2,100 miles over n line extending from Calcutta 
to Madras. The wire employed was of copper, 
and the feat was rendered possible by the em- 
ployment of an apparatus introduced by a mem- 
ber of the Indian Telegraph Staff. 


After a debate extending over three hours, the 
Senate of the Connecticut Legislature passed the 
General Electric Street Railway bill by a vote of 
17 to 5. It becomes imperative that a majority 
of all directors of all street railways must reside 


in the State. This will place control of all elec- 


tric roads and street railways in the hands of 
local authorities, subject to the restrictions made 
by the railway commissioners regarding carrying 
freight and paralleling steam railroads. 


Last Monday the Boston Journal appeared as a 
60-page sheet in commemoration of its having 
completed sixty years existence. Reading notices 
and cuts of the works of many of the leading in- 
dustries of Boston and New England filled page 
after page, the various electrical firms and cor- 
porations securing unwonted space. The elec- 
trical industry was characterized as being the 
leading industry of Boston, and the various con- 
cerns must have been gratified at reading the 
complimentary notices published about them. It 
was & great piece of journalism, and the electri- 
cal features of it were among the most startling 
and attractive. 
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Personal. 


The engagement of Mr. L. E. Whicher, of 
Boston, to Miss M. Brausen, of Cincinnati, is 
announced. 

Mr. Whicher is & director of the Beacon 


Vacuum Pump and Electrica] Company. and has 
been its treasurer since the formation of the com- 
pany. Не is also a member of the firm of T. A. 
Whicher & Company. one of the oldest and larg 
est shoe manufacturing concerns in the world. 

Miss Brausen is a most estimable as well as 
charming young lady. 

The engaged couple have the best wishes of a 
host of friends both in Boston and Cincinnati. 


General News. 


What is Going on in the Electrical World. 


Donaldsonville, La,— The establishment of an 
electric light plunt is being discussed here. 


Seattle, Wash.—A proposition for the pur- 


chase of &$100,000 electric light plant is to be’ 


submitted to a vote of the citizens. 


Rhinebeck, N. Y.—The contract for the con- 
struction of the electric road between Rhinebeck 
and Rhinecliff will soon be opened for bids. 


Rome, Ga.—The formal transfer of the Rome 
Gas Light Company's electric property was made 
a few days ago to the Rome Electric Light Com- 
pany. 

Salisbury. Md.—The plant of the Electric 
Light and Power Company was destroyed by 
fire on the 22d ult. The company’s loss was 
$15,000. 

Providence, R. I. —The ordinance permitting 
the Union Railroad Company to operate cars by 
the electric trolley system has been approved by 
the city council. 


Albany, N. Y.— The State Board of Railroad 
Commissioners has approved the use of electric 
motor power on the New Paltz and Highlands 
Street Surface Railroad. 


Gettysburg, Pa.— The electric railway that 
is to form something like & belt road over the 
battle lines of the famous field will be ready for 
operation by the 1st of July. 


Oshkosh, Wis.—A. F. Ferdinand has asked 
permission of the council to place poles. wires, 
and other requisite things for conducting a new 
telephone system in this city. 


Tampa, Fla.—The Tampa Street Railway and 
Power Company will have electric cars on its 
line in a few weeks. The Consumers’ Company 
is already running its cars by electricity. 


Little Rock, Ark.—The City Electric Street 
Railway has been placed in the hands of a re- 
ceiver on applieation by the St. Louis Trust 
5 for default of April interest on $300,000 

onds. 


Middletown, Md.—Some New York parties 
have been looking over the route of the pro- 
jected electric railway between Frederick and 
Middletown and were favorably impressed with 
the scheme. 


Sheridan Post, Col.—Subscriptions for stock 
in the proposed electric light company are filling 
up satisfactorily. The company will he capital- 
ized for $80,000, and the plant is estimated to 
cost $15,000. 


Cincinnati, Ohio.—The new electric light 
building which was in course of erection here 
collapsed on the morning »f the 24th ult.. killing 
some of the workmen engaged on it and wound- 
ing several others. 


Fargo. М. D.— The new electric light and 
power company have purchased lots, and will 
Immediately put up a power house. The plan 
provides for 450 horse power, to run machinery 
and street railways. 


Conshobccken, Pa.—The directors of the 
Montgomery Passenger Railway have decided to 
begin immediately the construction of the trolley 
line from the Bridgeport terminus to the borough 
line of West Conshohocken. 


Duluth, Minn.—City Engineer Cooper has 
furnished the common council an estimate for an 
electric light plant to be owned by the city. It 
is designed to supply an arc light circuit and its 
cost is estimated at $100,000. 


Dallas, Tex.—Ft. Worth and Dallas are to be 
connected by an electric railway in which New 
York erà Fhiladelphia capitalists will have а lead- 


ing interest. Spencer M. Janney, of Philadelphia, 
is president of the new company. 


Elizabeth, N. J.—The Elizabeth aud Plainfield 
Electric Light Company has made an application 
to the Street and Law Committee of the city 
council for a franchise to construct an electrical 
railway from Elizabeth to Plainfield. 


Missoula, Mont.—The Electric Light Works 
Company expect to have their new dam on the 
Missoula River, a short distance east of this 
place, completed by the middle of June, and will 
move their entire plant to that point. 


Buffalo, N. Y.—The city chemist, Dr. Herbert 
M. Hill. has been testing the arc lights furnished 
to the city by the General Electric Company, and 
reports that many of them give a feeble light, far 
below the requirements of the contract. 


Syracuse, N. Y.—The People’s Railway Com- 
pany has secured the necessary signatures for the 
change from animal to electrical power in South 
Salina street. nnd the work of obtaining signa- 
tureg&in North Salina street is going on rapidly. 


Freeport, Ill. —Congressman Haines has been 
granted a fifty year franchise for an electric 
Rtreet railway 1n this place and will shortly begin 
the work. e will also create a pleasure resort 
in the suburbs to which the line will be extended. 


Dover, Del.—The Senate passed the House 
hill authorizing the town of Smyrna to borrow 
$25,000 for building sewers and erecting an elec- 
tric light plant. It provides tbat an election 
shall be held first, to ascertain the wishes of the 
people. 


Charleston, 8. C.—The Enterprise Street 
Railroad has become the proj erty of the Great 
Western Mannfacturing Company of Chicago 
and Duluth. who will convert it into an electric 
line ик franchise can be obtained from the city 
council. 


Gloversville. N. Y.— Тһе railroad trouble in 
Gloversville has been settled. The common 
council has granted a franchise to the Cayadutta 
Company, which enables them to connect with 
35 J 17 and Gloversville Railroad and the 

elt line. 


Cleveland, Ohio. — The stockholders of the 
Ck veland Electric Railway Company have form- 
ally ratified the consolidation of the East Cleve- 
land, Broadway and Brooklyncompanies. Henry 
A. Everett has been elected president of the new 
company. 


West Chester. Pa. The Lancaster and Phil- 
adelphia Electric Traction Company has now se- 
cured the right of way from Coatesville and 
Malvern, aud the prospects are that Atglen, 
Parkesburg and Downingtown will grant rights 
within a short time. 


Shelbyville, Ind.— The common council ad- 
vertises for proposals for lighting the streets of 
this city for a term of five years from July 1, 1894. 
Proposals will be received until September 1, and 
particulars may be obtained by addressing C. 
Ahele, chairman of committee. 


Vicksburg, Miss.— The consolidation of the 
interests of the Vicksburg Electric Street Rail- 
road Company and the Hil] City Electric Light 
Company is announced. The railway has some 
track laid. but none in operation at this time. 
The electric company islighting the eity. 


Boston.—' The House has passed an act giving 
the Storage Battery Company the right to run its 


. cars over the tracks of the West End Railway.— 


The electric welding process of Prof. Thomson 
has been applied in a practical manner anid suc- 
cessfully to street car rails in Johnstown, Pa. 


Huntington, L. I., N. Y.—Among those in- 
terested in the new electric company forming 
here аге Dr. Walter Lindsay, Rev. Samuel T. 
Carter. William Н. Stoyle, Charles B. Scudder. 
Rev. Francis C. Hill, J. Abner Smith, Ansel B. 
Gildersleeve, Philip Pearsall and Thomas Aitkin. 


Los Angeles, Cal.—The city council has 
adopted an ordinance providing for the sale to 
the highest bidder of a franchise for a street rail- 
way, and the sale will take place on May 22. The 
franchise runs for thirty years and provides for 
the constrnetion of an electric railway along cer- 
tain streets in the city. 


Baltimore. Md.--The //era/d, in an editorial, 
cites several instances of the success of electrical 
suburban railway lines carrying freight as well 
ав passengers, ал, says the level Eastern Shore of 
Maryland would be an ideal place for such tran- 
sit. Electric roads may yet solve the transporta- 
tion question for that garden spot of the State. 


New York.—The stockholders of the Anglo- 
American Electric Light Manufacturing Com- 


‘pany. which formerly did business at Kensington, 


met at the Metropolitan Hotel on Broadway, New 
York, recently, and moved to dissolve the corpo- 
ration and to discontinue business. Frederick R. 
Lee, secretary of the company. is to settle up af- 
fairs and divide whatever may be left among the 
stock holders. 


Brooklyn, N. Y.—A new electric road will be 
built in the Twenty-sixth Ward. The proposed 
line will be from the Cleveland street station of 
the Union Elevated Railroad through to Linwood 
street, down to the Mill road to Jamaica Bay. 
Among those interested areJ. Grattan MeMahon, 
Nathan Kaplan. Alexander Foreman, Dr. George 
C. Jeffrey and Fred. C. Dexter. 


Toronto, Can. —The Automatic Telephone and 
Electric Company of Canada, incorporated by 
special Act of the Dominion of Canada, March. 
1893. and assented to the Ist of April, 1893. to 
transact a telephone and electrical supply and 
manufacturing and operating business throughout 
the Domiuion of Canada, intend increasing their 
capital stock to $250,000, and offer the stock to 
the public. 


Hartford, Conn.—The Senate has at length 
passed the Electric Railway bill, after agreeing to 
the amendment requiring a majority of all di- 
rectors of street railway companies to be residents 
of the State. The bill places control of all electric 
roads and street railways in the hands of local 
authorities -ubject to the restrictions made by the 
railway commissioners regarding carrying freight 
and paralleling steam railroads. 


Concord. N. H.—The Concord Land and Water 
Power Company has purchased from the Concord 
Gaslight Company the gaslight company's power 
house on Bridg- street, with all its electrical ap- 
pliances, poles. lines and supplies for electrical 
business in Concord. The Land and Water Power 
Company has also purchased the exclusive right 
to use the water power at Garvin's Falls for the 
generation of electricity to be used in any form 
or for any purpose in Concord and north of Con- 
cord for а term of fifty y ears. 


Altoona, Pa.—The Logan Valley Electric 
Railway Company has absorbed ths Altoona City 
Passenger Railway, having purchased a majority 
of the shares of stock. The following were elected 
officers of the reorganized company: T resident, 
John Lloyd; secretary and treasurer, C. A. Bunch; 
directors, John Lloyd, M. H. Canan. M. H. 
Mackey, J. C. Hughes, А. C. Shand and Corne- 
lius Campbell, of the Altoona and Logan Valley 
Company, and James Lowther, A. J. Anderson 
and D. K. Ramey. of the Altoona City Passenger 
Railway Company. 


Indianapolis. Ind. — The syndicate which. 
through its attorney, ex-Judge Вугор K. Flliott, 
has made such a liberal bid upon the franchise 
for the street railroad privileges, is believed to 
be the strongest combination financially that has 
ever dealt with any Indianapolis enterprise. 
Messrs. Dieterich and Benedict are said to be the 
leaders in the combination. which is composed of 
over twenty members. The bid will probabl 
be accepted by the council, although the Citi- 
zens’ Company maintains that its franchise is a 
perpetual right. 


Toledo. Ohio.— The electric railway enterprise 
which the Put-1n- Bay and Southwertern Railway 
Company has in view comprehends а line from 
Findlay to Fostoria. thence to Tiffin and to Fort 
Seneca, and from there to Fremont and Port 
Clinton. At this place it is proposed to divide 
the system. running a branch to Catawba Island 
and Ottawa City. From there a ferry will be 
run to Put-in-Bay. The other branch is projected 
to Lakeside, on Lake Erie. Still another branch 
of the system will run from Tiffin to Upper San- 
dusky. As projected, the road will be about 150 
miles in length. The main line will be part of 
the local system in the towns touched. 


St. Louis, Mo.— The Missouri Pan Electric 
Telephone Company have elected the following 
officere: President. Samuel Kennard; vice-presi- 
dent, Dr. K. Morgner; secretary апа treasurer, 
F. W. Mott; board of directors. John H. Terry, 
Chas. H. Peck, K. Morgner, Jobn H. Keiser, 
Sam Kennard. Epham Catlin, 8. R. Francis, A. 
Moll. Dr. J. ОҒ. Delaney. James Black, Fred 
W. Mott. P. Nicholson and S. F. Ramsey. The 
company intend putting up private wires to com- 
тепсе with and then introducing an exchange 
system. Tbey have been advised by the attor- 
ney of the National Company to go ahead and 
give no attention to intimidation by the Bell 
Company. 
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Portland, Ore.— What promises to be one of 
the most elaborate water-power plants in the 
world is now in process of erection a£ Port- 
land. It will be operated by the Portland Gen- 
eral] Electric Company, which proposes to utilize 
the falls at Portland not only to make electric 
lights, but also to run a number of electric street 
railway lines and to supply electric power to the 
citizens of Portland. Ten thousand horse power 
is to be generated in blocks ranging from 600 
horse power down. Twenty-two turbines are to 
be put in at once—two 48-inch, ten 42 inch and 
ten 60-inch vertical cylinder gate wheels set in 
iron flumes and feeds.—The poles for overhead 
wires on the Portland and Vancouver Railway 
have been planted as far as Woodlawn. The 
whole line, it is thonght, will be completed and 
in operation in sixty days. 


— — - — 


Boston Notes. 


The Legislative Committee on Railways after 
considering the evidence put in by the Storage- 
Battery Railway Company, of Cambridge, in sup- 
port of its petition for authority to run cars over 
the tracks of the West End Railroad, reported to 
the House leave for the petitioners to withdraw. 
The House, however. substituted the bill of the 
petitioners, which bill will be discussed in the 
House at an early date. Meantime the promot- 
ers are maturing their plans, being sanguine that 
their reasonable petitions will finally be granted. 


The installation of lighting plants on the four 
Nantasket Beach steamboats has just been com- 
pleted by the New England Weston Electric 
Light Company. and the werk bas been inspected 


by а representative of the General Electric Com- 
pany, who failed to secure the contract, and he 
candidly expressed his opinion that it was the 
best piece of work he had ever seen done. An 
admission like that from an unsuccessful com- 
petitor should amount to something. 


There is & decidedly strong public opinion 
growing up in Lynn in favor of all overhead wires 
being put underground. Professor Elihu Thom- 


son has been consulted and he is reported as be- 
ing favorable to such а change. He considers 
the plan both feasible and practicable, and con- 
Biders that the removal of personal danger to- 
gether with the ircreased 1 of the fire 
department would justify all the labor and ex- 
pense that might be involved. 


So wel] known and respected in Lynn are Prof. 
Elihu Thomson апа E. W. Rice, Jr., the latter 


being superintendent of the General Electric 
Company's factories, that two steamboats have 
been named after these gentlemen. 


One of the chief attractions at the Mechanics’ 


and Merchants’ Exhibition now being held in 


this city is the serving of meals every course in 
which 18 cooked by electricity. Madame Lemcke 
is the chef and her culinary operations with the 
new medium engross every visitor's attention. 


The aldermen of the city of Brockton have de- 
cided that in future passengers by the electric 
street cars shall ride to any part and all parts of 


the system for a uniform fare of five cents. The 
new rule will apply to the East Side and Whit- 
man branches, two out-of-town sections of tbe 
road. In granting franchises for the construc- 
tion of roads in Stoughton and Bridgewater the 
&ldermen imposed a like condition. 


Some very successful experiments lave just 
been made in Lynn with the Genette patent air 
brake for street cars, This apparatus may super- 
sede the old style of hand power for stopping 
cars. The air is compressed by the revolution of 


the wheels and operated in nearly the same man- 
ner ав on steam cars. It was proven that a car 
running at seven miles ап hour can be stopped 
within a distance of its own length. The Lynn 
and Boston road is to equip a number of its elec- 
tric cars, and if all that is claimed for this inven- 
tion is sustained, all its cars will be во equipped. 


To obviate the difficulty and danger arising 
from the leakage of current from the return cir- 
cuits on the West End Railroad much larger 


wires are being laid in various parts of the city. 
The new wire is about five-eighths inch diameter 
tinned copper. 


A new incandescent lamp is being perfected in 


ELECTRICITY. 


the John Hancock Building which the inventor, 
Mr. D. C. Voss, claims is something entirely dif- 


ferent from any other lamp ever made. Its 
special feature is the way in which the leading-in 
wires are secured. Unlike the Edison lamp these 
wires are first imbedded in & plastic substance 
which is then secured in the neck of the lamp 
bulb. Experiments have been made at a lamp 
factory in Brockton which have proven highly 
successful, and lamps are now burning that have 
been in service several weeks and sh:.w no falling 
off in efficiency. It gives a clear white light, the 
heat evolved being scarcely perceptible. Parties 
are now екиши for the purchase of the pat- 
ents. Much interest is being ta en in this candi- 
date for public favor. 


The Van Choate Electric Light and Storage 
Battery Company has removed its chief offices to 
Portland, Me. The directors report satisfactory 


progress being made in the closing up of certain 
transactions that will enable the company to be- 
gin actual bnsiness ere long. This company does 
not appear to have met with the recognition in 
Бі from capitaliste that its promoters antici- 
pated. 


The first annual meeting of the Van Choate 
Electric Car аһа Light Company was held in 
Portland, Ме., Wednesday. April 19, at which 


meeting a complete change was made in the board 
of directors. The seven new members consist al- 
moat entirely of. Boston men, while the previous 
board was composed mainly of New Yorkers. 
The new management will be entirely in harmony 
with Mr. Van Choate. 


Mr. Henry Kaliske, the genial and enterpris- 
ing manager of the Beacon Vaccum Pump and 
Electrical Company. Boston, goes on a fishing 
trip next week. As he is notorious fur his adept- 
ness in handling the rod. flinging the fly and all 
the other minutise of Isaak Walton's favorite 
pastime. Mr. Kaliske's innumerable friends re- 
gard it as a foregone conclusion that he will 
return from his trip with a creel full of finny 
beauties either as big as a tarpon or as diminutive 
as the aristocratic whitebait. 


Chicago Notes. 


Mr.J. H. Dean, of the West Side Electric Com- 


pany of St. Paul, was a visitor in the city last 
week. 


Mr. J. G. Nolan, formerly with the Illinois 
Lamp Company. bas been appointed electric 
light inspector by the recently elected Mayor. 

Mr. F. S. Palmer. manager of the Electric 
Heat Alarm Company, of Boston, arrived in Chi- 


cago this week. Mr. Palmer will make a very 
interesting display of his apparatus at the World's 
Fair. 


T. A. Pamperin, President of the Electric 


Manufacturing Company of Oconto, with his at- 


torney. was an interested listener to the proceed- 
ings of the incandescent lamp case in progress 
before Judge Grosscup. 


Richie Bros.’ Fair Exhibit. 


Hiehle Bros. Testing Machine Company. Philadelphia, 
areinstallinga very extensive and interesting exhibit at 
the World's Columbian Exposition. Machinery Building, 
Column 0 25. Among other articles they will exhibit: 
300.000 10. Vertical Screw Power ‘esting Machine with 
Patented Electric Automatic Screw Beam. Plate 158; 200.- 
000 1b. Horizontal Car Coupler Testing Machine. arranged 
for links, pins and brake beams, Plate 22;200.000 Ib Vertical 
screw Power Testing Machine, Plate 154 ; 100,000 Ib. Verti- 
cal Screw Power Testing Machine with Electric Automatic 
Beam, Plate 34; 80.0001b. Spring Testing Machine, Plate 
210; 20.000 1b. Vertical Screw Power Testing Machine with 
Vernier Poise, Plate 153; 20,000 1b. Horizontal Hand 
Tester, Plate 10; 5,000 lb. Transverse Testing Machine 
with Indicator, Plate 18; 3.000 1b. Transverse Testing 
Machine with Indicator, Plate 26; 5,000 1b. Torsional Test- 
ing Machine, Plate 189; 1,000 1b. Cement Testing Machine, 
with worm gear and rubber grips [the style the United 
States Government uses], Plate 14: also, Cloth and Т. ine 
Testing Machines 

In addition to this. they also show their latest improved 
Patented Marble Molding and Countersinking Machine, 
and other articles of interest too numerous to note here in 
detail. 

They applied for more space than they obtained, and 
were obliged toerect a platform on which to place some of 
their smaller Testing Machines. 

This exhibit is ір charge of Mr. J. R. Matlack, Jr., who 18 
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well known to the professors of the leading universities in 
the United States, also the officials of the railroads and 
the larger tron and steel works throughout the country. 

At the Government Building in the Government Ex- 
hibit, іп charge of Capt. А.Н. Russell, will be found a Riehle 
200,000 10. Vertical Screw Power Testing Machine; and in 
the Quartermaster’s Department in the Government Build- 
ing, а 200 Ib. Cloth Testing Machine. These were loaned 
by the Riehle Bros. Testing Machine Company to add tothe 
Government Exhibit. 

An exhibit of the Hiehle-Robie Patented Frictionless 
Ball-Bearing Screw Jacks Will be found in the Government 
Exhibit, as well as in the space of the Rlehle Bros. Testing 
Machine Company. 


The Columbia Incandescent Lamp Company. 


The following announcement is rent out by the winners 
in the recent lamp suit at St. Louis : 


The bond given by us affords protection to buyers of 
Columbia lamps azainst claims for infringement or royal- 
tles by the General Electric Company, and under present 
conditions, by reason of the above, this is the only company 
other than the General Electric Company, offering abso- 
lute protection to users of incandescent lamps. 

In defeating the Edison Company we nave not alone been 
benefited. but every purchaser of electrical apparatus, 
lamps and supplies has participated in our success, and we 
therefore feel justified in expressing the hope and belief 
tk at we shall have the support of all buyers of incandescent 
lamps. by receiving their orders on equal terms offered by 
tbe G: nera! Electric Company. 

During our past four и onths' fight with the Edison Com- 
pauy, our ex enses legal and otherwise have been ex- 
tremely heavy.and should the case go to a final hearing, 
the cost will r ach a large additional sum ; we have there- 
fore felt obliged.to adopt the f ollowing schedule of prices 
for Columbia lamps. which prices are identical with those 
now being made by the General Electric Company; 
although, as you will note, we depart from their rule by 
making no extra charge for lamps in other than Edison 

ase : 


16 c. P., 500 ог аруға: ds, - = — - $.50 net. 
16 “ lessquantity, - =- - - .55 «€ 
39 66 - à " - Ч - > - 5“ 
50 “ 2 S = = а Е е Е 135 “ 


Yours truly, 
THE COLUMBIA INCANDESCENT LAMP Co. 


Electric Gas Lighting Company. 


The tenth annual catalogue and price list of the Electric 
Gas Lighting Company cf Boston has just been issued, and 
18 the most complete and useful one which this company 
has yet published. 

The list of goods embraced in this number demonstrates 
the growing extent of this company's business, which now 
includes all classes of domestic electric appliances, and 
which has recently necessitated a considerable extension 
of its manufacturing facilities. 


The New De Mott Fan Motor. 


The following cut illustrates a new fan motor just intro- 
duced by the De Mott Motor Company which is unique in а 
number of points of its construction and is designed to 
distribute the currents of air set up by the fans in all parts 
of the room in which it operates. To this effect the two 
fans shown 1n the cut are set on a horizontal shaft which 


THE New реМотт FAN MOTOR. 


has two distinct movements, one being a simple revolution 
about its axis and the other a horizontal revolution be- 
tween the two discs shown. І 

The upper disc consists of a gear which meshes with the 
pinions on the revolving shaft. Inthis way the effect of 
the fans 18 felt radiating in every direction from the 
motor. 

In all previous attempts to produce this effect the motors 
themselves have been made to revolve about a vertica 1 
axis, and owing to the weight of the moving parts only а 
slow speed was found feasible. In the De Mott motor a much 
more mechanical arrangement is adopted, in which the 
Inertia of the moving parts 1з reduced to a minimum, per- 
mitting a good speed to be attained, and reducing the 
power consumed proportionally. 
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World's Fair Hotel for Electrical People. 


The Hotel Cadillac, shown in the illustration, has recently 
been leased and entirely refitted and refurnished with ali 
the modern conveniences by Messrs. C. L. Pierce and Louis 
F. Allardt. 

The proprietors have made special arrangements to en- 
tertain the electrical fraternity and their friends through 
the entire season of the Fair. Allofthe electrical journals 
аге to be kept on file and daily bulletins of electrical in- 
formation concerning the Fair and country in general will 


, HOTEL CADILLAC, CHICAGO. 


be posted for the benefit of its patrons. The hotel 1s 
pleasantly situated, belng within two blocks of the lake. 
Ready access to the Fair grounds may be had by twelve 
direct routes, and 1t 1s also within walking distance ofthe 
business portion of the city. The hotel will be run on 
the European plan and will contain all the conventences 
necessary to a modern buliding, including light, heat, 
baths and elevator service. 


COMMERCIAL PARAGRAPHS. 


The Pettingell-Andrews Company, Boston, has just 
issued its second annual catalog 1e, which is a remarkably 
handsome volume of 196 pages profusely illustrated with 
cuts of about every appliance, device and piece of appa- 
ratus used in the electrical business. The price of each 
article {в given to facilitate business, and the book as a 
whole is so well arranged and complete 1n its details that 
no one in the business can afford to be without a copy. 
Incidentally it may be stated that the Pettingell-Andrews 
Company continues in the lead in New England as a supply 
house, and great as was the volume of business done last 
year the firm is doing 40 per cent. more business than а 
year ago. 


The Shultz Beiting Company, through its Boston house, 
has just sold 5,000 feet of leather beltinz of various widths 
toa Europcan firm which purchases large bills of these 
belts almost every month. The Shultz factory in St. Louis 
is kept running almost night and day to keep up with its 
orders. 


The W. S. Hill Electric Company, Boston, will have on 
the market In a few days a most unique fan motor equip- 
ment. By the aid of a crescent sheped brass rudder оп 
which the current of air from the fan impinges the entire 
machine is kept revolving, so that every part of a room 
getsthe benefit of the breeze in turn. It is by all odds the 
greatest novelty that has yet been introduced, and being 
high grade іп every detall Is bound to have a big sale. 


The W.-W. Lightning Arrester, manufactured by the 
Ansonia Electric Comy ary, formerly the Electrical Supply 
Company, 18 certainly built after the latest theoretical 
principles, and from all reports its succe-s cannot be 
doubted. The Ansonia Company are also Western Agents 
for the Helios arc lamp. for both alternating and direct cur- 
rent lighting. and are in receipt of flattering reports from 
all directions as to the successful working of these lamps 
used on incandesce 1t circuits. 


Тһе Ansonia Electric Company. formerly the Electrical 
supply Company. report one of their largest weeks in the 
sale of the celebrated Shield Brand Moisture-Proof Line 
Wire. 


The Апворіа Electric Company, formerly the Electrical 
Supply Company, will soon be in a better position than 
ever before tosupply Wirt indicators and the standardized 
fuse links, as all testing, calibrating, etc., is now to be done 
in the new Wirt laboratory. 


The Iona Manufacturing Company, Boston, the well- 
known makers of electrica] supplies and specialties, of 


which Mr. М. Marshall is manager, have just removed 
their factory to very much larger and more commodious 
quarters, at 336 Congress street. By this change their 
capacity will be considerably more than doubled, and will 
enable them to take care of all orders hereafter with 
promptness. 


The Ansonia Electric Company, formerly the Electrical 
Supply Company, recently received orders for some 1,800 
ampere Wirt Indicators. 


А very handsome display of Wirt Indicators will be made 
by the Ansonia Electric Company, formerly the Electrical 
supply Company, in the Electricity Bullding at the Fair 
grounds. 


INCORPORATIONS. 


The Greenville, Ind., Electric Light Company has in- 
creased its capital stock from $25,000 to $50,000. 


The American Electric Debenture Company, at Des 
Moines, Iowa. Capital stock, $500,000. Incorporators: 
David W. Evans, Charles E. Hunn and Eli 8. Hunn, al! of 
Des Moines. The officers are: President, L. K. Casey ; vice- 
president, R. M. Newport secretary and treasurer, Frank 
F. Reed. and assistant secretary, Charles E. Hunn. 


The Royal Arc Electric Company of U. 8. A., to conduct 
a general electrical business at Plainfleld, N. J. Capital 
Stock, $1,000,000. Incorporators: Louis E. Howard and G. 
Harry Squires, of Plainfield; Frederick C. Marsh, of Eliza- 
betb. 


The Suffolk Gas Company of Islip, L. I., to manufacture 
and supply both gas and electricity. Capital, $200.000. 
Directors: B. I. H. Trask, Т. L. Egbert, F. Everhart of New 
York City, Charles A. Kittle of Mount Kisco, A. D. Palmer, 
of East Orange, М. J. 


The Christian County Coal Company. Taylorville, Ill. 
Capital stock, f25,000. Among other things, the company 
proposes to furnish electricity for heat, light and power. 


The Oshkosh Telephone and Electric Service Exchange 
(new system), Oshkosh. Wis. Capital stock. $50,000. Incor- 
porators: George Bauman, George W. Pratt, R. B. Evans, 
A.J. Barber and Bernard C. Gudden. 


Indiana Electric Power Company of Goshen, Ind. Capi- 
tal stock, $300,000. Directors: Gurney F. Coleman and 
Clinton D. Fireston, of Columbus, O.; Henry W. Kratz, of 
Norristown, Pa., and W. Ralph Wanner and Lew Wanner, 
of Goshen. The company proposes to construct and oper- 
ate electric street railway lines in Goshen, New Paris and 
Nappanee, and between Goshen and Elkhart, and between 
Goshen and Nappanee. 


An amended certificate of incorporation of the Municipal 
Gas Company of Albany. N. Y., has been filed. The amend- 
ment is that in addition to the objects for which the cor- 
poration was formed shall be included the manufacturing 
and using of electricity for producing light, heat and power 
їп lighting streets, public parks and public and private 
buildings within the State of New York. And it is further 
authorized by the directors to purchase the stock of the 
Albany Electric Illuminating Company, and to issue in ex- 
change its own stock. The company will increase its 
capital stock from $1,500,000 to $2,000,000. А 


Gallitzin Electric Light Company, Gallitzin. Pa. Capital 
stock, $20,000. Directors: J. L. Mitchell. A. A. Stevens, О. 
Lloyd Owens, Tyrone; Michael Fitzharris, William M. 
Smith, Gallitzin. 

The Hewlett Voltaic Electric Company, Jersey City, N.J. 
Capital stock, $150,000. Incorporators : John J. Toffey and 
J. Herbert Potts. Jersey City; Cornell T. Griffith, New 
York. The purpose of the company is to manufacture, 
buy and sell batteries, electrical compounds aad supplies, 
and to deal in patents. 


The Madison Electric Lizht and Power Company, Lon- 
don, Ohio. Capital stock. $10,000. 


` Bluefield Telephone Company, of Bluefield, W. Va. Capi- 
tal stock, $16.000. Incorp^rators: Geo. С. Hill, of Salem, 
Va.; А. M. Prince, Burke Prince, Geo. A. Shirkey. J. C. 
Darst. N. D. Maher and Jas. E. Mann, of Bluefield, and 
David E. Johnson, of Princeton. 


The Concord Light and Power Company. Concord, N. H. 
Ca ital stock, #200 000. 


The Arverne and Rockaway Beach Electric Company. 
f r furnishing electric power for lighting and other pur- 
poses іп the town of Hempstead. L. I., №: Y. Capital stock. 
$50.000. Directors: R. Florence and C. С. Vernan, of 
Arverne-by-the-Sea. 


The Washington Electric Company. Chicago. Capital 
stock. $40.00U. Incorporators: Victor W. Johnson, Oloaf R. 
Iverson and William J. Maddock. 


The Chicago Electric Manufacturing Company increased 
its capital to $20,000. 


The Automatic Telephone and Electric Company of 
Canada, Montreal. Can. The company’s charter permits 
it to purchase, acquire and hold, sell and deal in any 
patents of invention covering any electrical device or 
apparatus,and to manufacture, lease, sell and deal gen- 
erally in the articles covered by such patents of invention 


and embodying the principies of construction thereof, and 
to manufacture telephones, telephone instrumenta, 
switche3 and such other apparatus and appurtenances as 
are connected therewith, etc. 


The West Michigan Electric Company, to generate elec- 
tricity by water power at Lowell, Mich., and to trans- 
mit it to Grand Rapids, Mich., for distribution and use. 
Capital stock, $60,000. Incorporators: Edwin F. Sweet, 
Alfred C. Sekell, John E. More, of Grand Rapids; C. Jesse 
Church, of Greenville ; Otto C. McDonnell and Charles A. 
Church, of Lowell. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED APRIL 25, 1898. 


BLECTRIC RAILWAYS AND APPLIANCES. 


495.996. Closed-Conduit Electric Railway. William P. 
Patton, New York. М.Ү. Filed July 15, 1892. 

496:980. Electric-Kailway Trolley. Wesley W. Pritchett, 
Odgen, Utah. Filed Nov. 2, 1892. 

496,929. Telpher System. Charles J. Van Depoele, Lynn, 
Mass.: С. A. Coftin and Albert Wahl, administrators of 
said Van De oele, deceased, assignors to the Thomson- 
Houston Electric Company, Boston, Mass. Filed 
May 15. 1891. 

496.330. Electric Locomotive. Charles J. Van Depoele, 
Lynn. Mass; C. A. Coffin and Albert Wahl, administra- 
tors of said Van Depoele, deceased, assignors to the 
Thoms7n-Houston Electric Company, Boston, Mass. 
Filed Sept. 24. 1891. 


BLECTRIC LIGHTS AND APPLIANCES. 


496,366.  Electric-Light Display System. Daniel МСР. 
Moore and Charles M. Jacobs, New York, N. Y. Filed 
Nov. 22, 1892. 

496,386. Electric-Arc Lamp. William H. Akester, London, 
England. Filed кері. 9, 1892. 

496,387. Electric-Arc Lamp: William H. Akester, London, 
England. Filed Sept. 9, 1892. 


DYNAMOS AND MOTORS. 


496.807. Combined Dynamo-Electric Machine and Water 
Motor. John О. Heinze, Jr.. Lynn, Mass., assignor to 
ше pou ze Electric Company, same place. Filed Oct. 

. 1892. 


BATTERIES. 


496,196. Storage-Battery. Frederick A. La Roche, Phila- 
delphia, Pa. Filed March 25, 1892. 

496,228. Dry Battery. Hugo Kolier, Vienna, Austria-Hunb- 
gary. Filed June 21. 1592. 


TELEPHONE AND TELEGRAPH APPARATUS. 


496,137. Mechanical Telephone. George H. E. Ricke, Cin- 
cinnati, Ohio, assignor of one-half to John A. Ringold, 
same place. Filed April 15, 1891. 

496,224. Diaphragm-Holder for Teleohones. Silas W. Hol- 
man, Boston, Mass. Filed Nov. 5, 1882. 


MBASURING INSTRUMENTS. 


496,309. Volt and Ampere Meter. John О. Heinze. Jr., Lynn. 
Mass., assignor to the Heinze Electric Company, same 
place. Filed Oct. 17. 1892. 

496.319. Electric Measuring-Instrument. Rudolph М. 
Hunter, Philadelphia. Pa., assignor to the Thomson- 
Houston Electric Company of Connecticut. Filed Nov. 


16, 1892. 

496,371. Electric Meter. Francis Teague, London, Eng- 
land. assignor, by mesne assignments, to Joseph Sin- 
ciet Rd a and Jasper Wetter, same place. Filed 
Feb. 2, E 


MISCELLANEOUS. 


496.019. Electric Soldering. Elihu Thomson, Lynn, Mass., 
assiznor to the Thomson Electric Welding Company 
of Maine. Filed Jan. 22. 1889. 

496,020. System of Electric Distribution. Elthu Thomson, 
Swampscott. Mass., assignor to the Thomson-Houston 
Electric company of Connecticut. Filed Dec. 29, 1990. 

496,041. Electro-Mechanical Моск енн А eerie 
Murray Corrington, New York, Y. Filed April 26, 


1892. 

496,000. Electrical Stop-Motion for Knitting-Machines. 
George J. Manderfield. Royersford. Pa., assignor of 
one-half to J. M. Lewin, Samuel Lewin, U. 8. G. Fink- 
biner and A. R. Saylor, same place. Filed Nov. 25, 


1899. 

496,067. Electric Alarm for Tanks. Frederic С. Skelton, 
Montreal, Canada. Filed Oct. 4, 1892. 

496.076. Signaling Apparatus. Hermann Wetzer, Pfron- 
ten, Germany Filed Aug. 8, 1892. 

496 081. Insulator. Joseph F. Wright. Colorado Springs, 
Col. Filed Jan. 31, 1893. 

496,108. Electric Cigar-Lighter. Lawrence T. Smith, 
Barrington R. 1. Filed Oct. 24 1892. 

496,131. Klectric Synchronizer for Clocks. Henry S. Pren- 
tiss. Elizabeth. N. J. Filed Mav 21. 1892. 

496.185. Electric Synchronizer for Clo ks. Henry S. Pren- 
tiss, Elizabeth. N. J. Filed June 22. 1892. 

496,176. Method of Electroplating Aluminium and its 
Alloys. Geo Wegner and Paul Guhrs, Berlin, Ger- 
many. Filed Feb. 3. 1898. 

406,191. Phonogranh. Thomas A. Edison. Llewellyn Park, 
N.J. Filed Feb. 9, 1891. 

496,199. Annunciator. John Н. Elfering. Milford, Conn. 
Filed Oct. 3. 1892. 

496.907. Electric Reporter. Major D. Porter, Brooklyn. 
N Y..assignor, by mesre assignments, to the National 
Electrical Manufacturing Compa:y of New Jersey. 
Fi'ed Nov. 27. 1886 | 

496,212. Flectric Converter. William Stanley, Jr.. Great 
Rarrington. Mass., assi bor. bv mesne assignments to 
the Westinghouse Electric and Manufacturing Com- 
pany. Pittaburz. Pa Original application filed Oct. 1, 
1887. Divided and this anplication filed April 1. 1889. 

496,244. Rlectro-Galvanic Adhesive Plaster. Frederick A. 
Barrett, St. Louis, Mo.. assignor of one-fourth to Jacob 
Lippe. same place. Filed Sept. 28, 1892. 

496.958. Electric Program Clock. Henry C. Hain, Boone- 
ville, Mo. Filed April 18. 1892. 

496,308. Cut-Out and Circuit-Protector. John О. Heinze. 
Jr.. Lynn. Mass., assignor to the Heinze Electric Com- 
pany.same place. Filed Oct. 15. 1892. 

496,831. Electric-Magnetic Reciprocating Pump. Charles 
J. Van Depoele, Lynn, Mass.; C. A. Coffin and Albert 
Wahl, administrators of said Van Depoele, deceased, 
assignors to the Thomson-Houston Electric Company, 
Boston, Mass. Filed Dec. 12, 1891. a 

496.389. Controlling Device for Electric Elevators. Charles 
E. Moore, Boston, Mass. Filed June 21, 1892. 


No. 17 


ate ндер + 


** аА. ешеш 


CHICAGO. 


sores. 
wv] E f 
Á> 


MAY 10, 1893 


HIE En 


2 Miu 57) 


2 


4 
і. 


Р za ; 
ФА ШҮ: 


New YORK. 


> 


" 1 
— — 


| 
Erom „e. 

1 
Ma gem ; 


Vor. IV. 


- 


чл 217A nU PRO Y 


mW HORE AR) m айга” 


COS qe Roe Nest, 1 


W. 


GERMANY 


BERLIN, 


THE TELEPHONE EXCHANGE, 


VIEW IN 


226 


ELECTRICITY. 


Vol. Iv., No. 17 


The Telectroscope. 


Vision at Great Distances by Electricity. 


BY LEON LE PONTOIS.* 

I designate by this name an apparatus having 
for its object the transmission of pictures or 
views of moving or stationary objects at great 
distancee, and as I use electricity for the purpose 
of obtaining this result, I call this apparatus a 
Telectroscope. 

First let me say that by the transmission of 


pictures to great distances I do not mean the 


graphic transmission of sketches or writing ав 
done, for instance, by the very ingenious inven- 
tion of Prof. Elisha Gray, namely, the telauto- 
graph. 

I intend to describe to you to-night the general 
outline of an apparatus that I have conceived for 
the purpose of seeing over as great distances as 
we hear by the long distance telephone. 

There is, to a certain extent, an analogy in the 
mode of propagation of light and sound. there- 
fore it seems rational to transmit the light raye 
over as great distances as we transmit the sound 
waves, by converting at a transmitting apparatus 
the rays of light into proportional] electric undu- 
lations and reconverting at the receiving appa- 
ratus the electric undulations into rays of light of 
proportional intensity. 

But the analogy between the telephone and the 
telectroscope is not so close as it seems to be. 
Sonorous vibrations affect our nerves of hearing 
by differences in the number of their vibrations 
per second, their loudness or their character. 
We can easily detect a certain sound amongst 
other separate sounds and even give a name to 
their harmonious groupment (what the musicians 
call a chord), because each sound or its harmonies 
vibratse one of our nerves of hearing and only 
this one. 

Vision is the sensation produced on the nerves 
dispersed all around the retina by the rhythmic 
mation called light. 

Each of the nerves can indistinctly vibrate for 
the different light radiations known as colors, and 
we have an exact idea of them because they differ 


Fia, 1. 
one from the other by the number of vibrations 
per second. 

We see an object when it produces light by it- 
self or reflects the radiations of another source of 
light, and we have a notion of its structure be- 
cause from each point of its surface starts a ray 
of light affecting by its color’ and its relative in- 


* Read before the Pittsburg Electric Club. 


tensity one of the nerves of the retina and only 
one. 

Another object will affect this same nerve dif- 
ferently and will communicate to the cerebral 
matter a different impression, while on the con- 
trary each of the nerves of hearing. similar to a 
resonator, always vibrates for the same sound and 
thus always transmits to the cerebral matter the 
same impression. This essential difference in the 
mechanism of vision and audition renders the 


dark line is thrown on the hole the resistance in- 
creases, while & white portion reduces it. The 
transmitter is really a differential instrument, it 
receives the line current at one terminal and 
that of an opposed loeal battery at the other, the 
line being also connected to the other pole of the 
battery and resistance so arranged that the local 
battery acts and makes a mark whenever a dark 
line is to be produced, and thus the travelling 
style produces either no action at all or colored 


ome 


Fic. 2. 
realization of an apparatus to see at long dis- lines varying in depth of tone in correspondence 


tances more difficult than the realization in an 
apparatus to speak at long distance, because while 
we distinguish one object from another by differ- 
ences in the number of vibrations and the relative 
position of its radiations, we differentiate one 
sound from another merely by the number of 
their vibrations per second. 

However, a few attempts have been made in 
this fascinating field, and among them I must 
recall to your minds the telephote of Prof. Bid- 
well This apparatus for producing pictures or 


writing at a distance is an application of а prop- 


erty of selenium in combination with the chemi- 
cal telegraph. In this telegraph a colored mark 
is made at a distance when current is transmitted, 
and fac-simile of the original may be produced 
by a series of dots and lines. A continuous cur- 
rent of greatly varied intensity would result in 
similar variations in intensity, and such a variable 
current is producible by changes in the resistance 
which may be produced by light acting upon 
selenium. 

Mr. Shelford Bidwell made an apparatus for 
this purpose. The transmitter is a dark box, one 
end containing a selenium cell forming part of 
the line circuit, and facing a small hole at the 
other end ; the box is mounted on an axis so ав to 
move up and down, each npward motion corre- 
sponding to one rotation of the réceiving cylin- 
der, and so to one line on the drawing produced. 
The box also moves sideways at each stroke, to 
eorrespond to the distance of the lines apart. The 
face of the box corresponds to the screen of a 
magic lantern, and the picture to be transmitted 
is thrown upon it continuously, so that the pin 
hole is, &0 to speak, an eye by which the selenium 
cell looks the picture over, and receives impres- 
sions from each part successively as it traverses 
over the space filled by the picture. When a 


with the amount of light falling upon the selenium 
cell from the distant transmitting illuminated 
picture. 

It isa well-known fact that the impressions 
made on the retina by the rays of light emitted 
or reflected by a body do not disappear instan- 
taneously if an ора jue body is suddenly placed 
between the eyes and the luminous body. This 
persistence of vision can be explained by the 
fact that, vision being caused by vibratory move- 
ments imparted to the optic nerves by the rays of 
light, on account of inertia these vibrations have 
a tendency to persist a short time after the cause 
that has originated them disappears. 

On account of the same principle of inertia, 
the impressions do not take place on the retina 
as soon as the light rays strike it. It takes a 
certain time before the optical nerves vibrate 
synchronously with the rays of light. That is 
why we cannot see a body when it passes very 
rapidly before our eyes, and we have in optics 
the retardation of vision as we have in electricity 
the capacity andthe self-induction. That is why 
we can see distinctly and continuously an object 
placed on the rear of a fly wheel turning very 
fast though the spokes cover successively the 
different points of its surface, and it does not 
matter whether the object has a movement of its 
own or not, provided of course that the speed of 
this movement does not exceed a certain limit. 
Quite a number of optical instruments—rather 
toys—have been constructed on this principle: 
the taumatrope, the phenakistiscope, the kaleido- 
scope, so universally known that they do not need 
to be described. 

The only difference existing between this last 
instrument and the Edison kinetograph lays in 
th» fact that the pictures that in the phenakisti- 
scope represent a different position of a body while 
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moving are drawn by guess (во to speak) while 
in the Edison kinetograph they really represent 
a different phase of the movement because each 
of them is a photograph taken in the one-ninety- 
ninth part of a second, showing a different posi- 
tion occupied by a moving body. Forty of these 
pictures are taken іп a second, and their rapid 
succession before the retina gives a perfect illu- 
sion of the motion. 

The impression is striking and one would vow 
that the picture is really moving. Consequently 
the kinetograph stores and reproduces the im- 
pression made on the retina by moving objects as 
the phonograph stores and reproduces the human 
voice. 

I have spoken at some length about the persist- 
ence of vision because the telectroscope is par- 
tially based on this fact. 

The transmitting apparatus is made of a dark 
box provided with lenses like a camera. At the 
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special selenium cell of an extreme sensitiveness 
acting by the influence of the heated light. 

There has been considerable debate as to 
whether the changes in the resistance of the sele- 
nium are due to the light or to the heat. In fact, 
I believe as the result of my cwn ekperiments 
that in most of the cases the increasing in the 
intensity of the current is due to the combined 
action of both 

Send a beam of light through a tube containing 
a solution absorbing the hot rays, alum for in- 
stance, before directing it upon the selenium, and 
let us suppose that the beam of light falling upon 
the selenium has exactly the same temperature as 
the selenium. 

The resistance decreases in acertain value or 
seems to decrease—but how can we admit that in 
the conditions of the experience the light has mo- 
dified the molecular structure of the selenium? In 
fact. the change of resistance is apparent, and the 
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foeus where the sensitive plate is ordinarily ex- 
posed to the action of light is placed ап open disc 
made of very thin апа light material, mounted 
on а shaft. This disc is shown in part in Fig. 2. 
Pin holes, about 414; of an inch in diameter, are 
perforated near the periphery on concentric arcs 
of circles, the difference between the radius of 
two successive ares being гі, inch, while the dis- 
tance between two holes is equal to the width of 
the image painted by the rays of light on the su- 
perior part of the disc. 

The number of the perforations is such that the 
total of their diameter is equal to the height of 
the image. The holes being thus dispersed on 
the surface of the disc, and the disc revolving, the 
perforations traverse the surface of the picture 
according to different concentric lines and the 
rays of light pass successively through the disc 
when the perforations are moving past them. 

The conversion of the rays of light into electric 
currents of proportional intensity is effected by a 


current flowing through the circuit has a greater 
intensity, not on account of a diminution in the 
resistance of the selenium, but because the undu- 
latory movement called light has imparted an 
excess of speed to the undulatory movement called 
electricity. 

I have demonstrated that in the mechanical 
theory of electricity the E. м. Р. expresses the 
speed of the undulatory movement called current. 

Consequently, the excess of speed imparted by 
the light to the vibrating atoms of the selenium 
wil cause an increase in the E. M. Р. of the bat- 
tery and therefore in the current. 

I am convinced that even if a galvanometer 
sensitive enough could be constructed, one could 
possibly detect the presence of a current merely 
dueto the action of light falling upon the selenium. 

If now the hot lights act directly upon the 
selenium the variations in strength of the current 
are much greater, but the action of heat differs 
from the action of light. 
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While the light sets up, we might say, ап addi- 
tional к. M. ғ. heat causes really a diminution of 
resistance due to the fact that selenium being & 
crystalline body the contact between its surface 
and the electrode on which it is deposited is far 
from being perfect, and is rather a microphonio 
contact that can be modified by expansion or 
contraction. 


It does not seem at first possible that such mod- 
ifications can take place instantaneously, but we 
have learned by recent discoveries how great is 
the sensitiveness of matter to the smallest varia- 
tions in the streams of radiant energy. The 
changes of temperature are attended with great 
molecular changes, modifications of structure and 
properties, which occur with a rapidity compara- 
ble only to the speed of light. ' 

The reason of this lies in the fact that each 
molecule of matter is the centre of action of many 
forces, a centre modified instantaneously by any 
change of relation among those forces. 


As a consequence of this,a beam of obscure 
heat of variable intensity must modify the resist- 
ance of the selenium, and in fact it does so, but 
the action is more complete if the falling beam of 
heat is luminous, because the heated light pene- 
trates more deeply through the selenium whose 
molecules are probably more diathermanous for 
the luminous rays than for the obscure rays. 


Consequently the variation that will ocour in 
the resistance of the selenium cell, upon which 
falls a beam of heated light, will be greatly in- 
creased if the difference between the tempera- 
tures of the selenium and the rays of light is as 
great as possible. 


In order to obtain this result I direct the light 
of a projector located on the top of the apparatus 
towards the object whose picture is to be trans- 
mitted to a distance, and I use preferably a source 
of light giving very hot rays—calcium light for 
instance; thus the temperature of the light rays 
reflected by theobject and directed by the lenses 
on the surface of the selenium is higher, and 
therefore the effect is increased, but in some 
cases it is not possible to raise the tempera- 
ture of the illuminating rays above a certain 
limit. To remedy this inconvenience, I cool the 
selenium cell by placing it inside a conical cavity 
forming part of a receptacle containing a cooling 
mixture; the cone is closed at its base by a lens 
fucing the disc, and directed at its focus where 
the selenium cell is exposed, and the rays of light 
pass through the perforations of the disc. 

By this disposition the difference in the tem- 
perature of the heated light rays and the sele- 
nium is as great as possible, and consequently the 
variation of the current is à maximum. 

The selenium cell is made of strips of tinsel 
foil separated by narrow strips of dry paper— 
the pile is held by a clamp, and its face covered 
by a coating of selenium, which in turn is cov- 
ered by a very thin coating of lampblack. 

With the apparatus thus constructed, it can be 


‘easily understood that if the disc is caused to re- 


volve each of the rays of light forming the 
picture will successively set in the line currents of 
varying strength. These currents act at the re- 
ceiving apparatus upon а microphonic relay act- 
ing on the telephone receiver, shown in Fig. 8, 
modified by the addition of a narrow chamber 
placed between the disc and a cover hermeti- 
cally closing the telephone. 

One of the chambers is full of oxygen, brought 
in by a pipe. and the other is full of hydrogen. 

On the top of the covers is tubing properly 
adjusted and provided with regulating valves. 

The two gases are brought under pressure 
near the surface of a cylinder of carbonate of 
calcium. 

The variations in the strengtb of the current 
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of the microphonic relay, cause pulsation of 


the diaphragms. 

But those pulsations, even if they are of a 
molecular nature, impart to the molecules of the 
gasan excess of speed, causing proportional varia- 
tions in the intensity of the oxyhydrogen light. 
Lens and a reflector concentrate the light on & 
ground glass or screen after having previously 
passed by one of the perforations of а disc abso- 
lutely similar to the dise placed in the transmit- 
ting apparatus. 

Then, according to the position occupied by the 
perforation on the surface of the dise, the beam 
of light passing by this point makes а more or 
less luminous point some place on the depolished 
glass. 

But as the two discs are evolved synchronously 
by the two pulsating current motors, whose pul- 
gations are controlled and even created by the 
vibrations of a tuning fork, when the light of 
the receiver passes through а certain perforation 
of the receiving disc one of the rays of light 
emitted by the object passes by the same perfora- 
tion of the transmitting disc. If the disc turn 
slowly, each ray of light emitted by the different 
points of the object placed in the field of the 
transmitting apparatus is converted into an 
electric current of proportional intensity, which 
current is re-converted at the receiving apparatus 
into & beam of light of proportional intensity, 
and if a sensitive plate was substituted for the 
ground glass & picture would be taken of the 
object placed in view of the transmitter after a 
complete revolution of the disc. But if the discs 
are revolved at a rate of ten revolutions per 
second, each point of the depolished glass is 
more or less luminous or dark ten times а second, 
and on account of the persistence of vision the 
retina is not affected by the successive disappear- 
ance of the points, which taken together repro- 
duce exactly the object placed in view of the 
transmitter. 

It does not matter even if this object moves or 
not, because the image of the receiver is con- 
stantly modifled by its movements. 


Atomic and Molecular Motions. 


BY A. E. DOLBEAR. 


That all kinds of matter are resolvable into 
ultimate particles, which by common consent are 
called atoms, is now so well settled that the 
sciences of both chemistry and physics are 
founded upon that idea and ultimate explanations 
of all phenomena are now believed to be due to 
the inherent qualities of such atoms. The knowl- 
edge which has so well established this atomic 
theory of matter has been nearly all acquired in 
this century. Ask any chemist for his reasons 
for holding by this theory, and he will reply that 
he can isolate the elements, and by no known 
process yet discovered can they be more finely 
divided that he can measure their individual 


magnitudes, can weigh them, prove their existence 


in the sun and stars, and that the weight of such 
cumulative evidence is very great. If one goes 
among those who style themselves philosophers, 
yet who have only apriori reasons for believing 
in atoms, he will hear it often asserted that the 
atomic theory is very old, that Democritus and 
Lucretius, old Grecians, taught that philosophy 
two thousand years ago, and it is true they did, 
but the reasons given for holding to such tenets 
are not such as any modern scientific man can 
give any weight to, and the reasons now given for 
the atomic theory are of such a nature that 
none of the ancients could have understood 
them without the scientific knowledge of this 
nineteenth century. In all historic times there 
have been thoughtful men who have sought for 
an explanation of the universe as they saw it, and 


have guessed how it might be. Some have guessed 
one way and some another way, but none of them 
gave a sufficient reason. Of course, some would 
guess nearer right than others, but such guessing 
gives no claim to the discovery, or entitles one to 
be considered the founder of a philosophy that 
had to wait two thousand years for later men and 
different methods to substantiate it. This is true 
in other departments of knowledge as well. 
Whewell, the historian of the sciences, tells us: 
“Мо discovery of general laws, no explanation 
of special phenomena, rewarded the acuteness 
and boldness of these early students of nature.” 
And again: They arrived at no doctrines from 
which they could deduce by sound reasoning 
such facts as they saw." From which ove 
may fairly infer that modern science is not in 
any way founded upon ancient speculations, but 
upon laborious painstaking experiment and veri- 
fication. By far the larger part of what we have 
is the work of this century. The first evidence 
having a real scientific character bearing upon 
the existence of atoms was given by Dalton, an 
English chemist who died about fifty years ago, 
but since his day a great body of corroborating 
evidence has been collected. A number of per- 
sons have devised methods for measuring the size 
of atoms, and their determinations agree very 
well. For instance, the atoms of the element 
hydrogen are found to be about one-fifty- 
millionth of an inch in diameter; other elements, 
some а littlelarger and some smaller. How such 
minute thiugs can be measured even approxi- 
mately has been & puzzle to many persons, and 
not & few have doubted that it could be done at 
al. I once had such a skeptical person tell me 
he doubted very much whether anybody could 
measure to the thousandth part of aninch. I sat 
down with a common wire gauge, and very soon 
convinced him of that, though it was admitted 
with some reluctance. Every one has admired 
the beautiful play of prismatic colors seen on the 
surface of a soap bubble. Ав the material of the 
bubble flows down its sides, it gets thinner and 
thinner at the top and thicker at the bottom. 
When a certain degree of thinness is reached by 
the downward flow, the colors begin to appear 
and in the same order as they are in the rainbow. 
A second, a third ring of such rainbow tints is 
formed, and so on, sometimes as many as a dozen 
&ll moving down the sides of the bubble, but at 
last no further colors are added, but beyond the 
last purple tint there is & white circle, and then in 
а good persistent bubble may geuerally be seen 
forming next to the bowl of the pipe & very 
black patch with а ragged edge. In the course 
of two or three seconds after this is formed the 
bubble bursts. Now by attending to the phe- 
nomena in their order one may get а good lesson 
on the minuteness of the molecules of water out 
of which the bubble is formed. The colors are 
produced by the interference in the light rays 
that are reflected from the two surfaces of the 
bubble, во that when the thickness of the film is 
such that the distance through &nd back is equal 
to half a wave length of light the interference 
can take place and colors appear. The length of 
а wave of blue light is found by measuring in 
other ways to be about one sixty-thousandth of an 
inch, and as the thickness of the bubble where 
the lastcolors appear is but the fourth of the 
wave length of the light, it follows that at that 
place the thickness of the film is 
sodov X 1 == горо ОҒ an inch. 

It is found in other ways which I cannot dwell 
upon here that the thickness of the black patch 
is only one-fortieth of the thickness of the film 
where the color last shows, апа thai will give for 
the thickness of the film 


тгдоз X du = эгсфооо Of an inch, 
yet the film has tensile strength enough to hold 


the weight of the bubble for в short time. If 
there were but а single thickness of molecules, 
it doee not seem in any degree probable they 
could support such & weight asthey do. One may 
now speculate if he cares to as to the probable 
least number that could hold it together any 
time. If he thinks that а film of five molecule 
thickness might do it, he will then have for the 
diameter of the water molecule, 
vaobovv X $ = rrovoooo ОЁ an inch. 

If he thinks it needful he will make the mole- 
cule nearly the hundred-millionth of an inch in 
diameter. In any case one can see he is reckon- 


p ides millionths of an inch. 
verybody knows that water is composed of 


hydrogen and oxygen combined together, and а 
chemical combination of atoms is called а mole- 
cule. When only two or three atoms are thus 
combined, the molecules thus formed cannot be 
very much larger than the constituent atoms, but 
some molecules contain as many as a thousand 
&toms, and such molecules in all probability have 
a diameter as much as ten times the diameter of 
ita constituent atoms, for the cube of ten is a 
thousand. So one must think of the molecules 
of all such matter as we can see and investigate 
as having definite magnitude, and as possessing 
properties which are the resultant properties of 
the atoms that compose them. But if one would 
perceive still clearer the extreme minuteness of 
these particles, let him compute the number there 
must lie in, say & cubic inch of water. If the 
diameter given is, say fifty millionths of an inch, 
then of course fifty millions in a row would 
reach but an inch, and the cube of fifty millions 
would be the number in a cubic inch. This 
written out gives the number of 125 followed by 
twenty-one cyphers. If one fancies that kind of 
work he may compute how many molecules there 
are in a cubic foot in the earth and in the sun. 
In the atmosphere at ordinary pressures there 
can hardly be less than a million million millions 
in each cubic inch, and when in the common air- 
pump one reduces the pressure to one millionth 
of the common air pressure, he then has left in 


the so-called exbausted vessel no less than a 


million millions in every cubic inch. So that one 
can easily see that а perfect vacuum cannot be 
obtained with every air pump, nor indeed with 
any device one can possibly make. Matter exists 
in all degrees of condensation, and for conveni- 
ence physicists have adopted such words as 
solids, fluids and gases to represent the various 
states of aggregation and freedom among mole- 
cules. Where the molecules are free, as in the 
air and in gases in general, they move about and 
bump against each other, rebounding after col- 
lision like billiard balls, and that is the way one 
must think of the air in this room, the average 
distance each molecule must move between im- 
pacts being somewhere in the neighborhood of 
the one-two hundred and fifty thousandtbs of an 
inch. As one rises in the atmosphére, the density 
becomes less and less, and at the height of a 
hundred miles from the surface of the earth the 
molecules are so far apart that one might have to 
move a million miles before coming in collision 
with another molecule. It has been computed 


that at the height of three hundred miles an air 


particle might travel freely from one star to an- 
other, во itis thought quite probable that the 
earth is slowly losing its atmosphere by molec- 
ular impact forcing some away with а velocity 
too great for gravitation to return it, and also 
that the earth is picking up other free-roving 
molecules in the space it travels in very much as 
it now captures meteors. Тһе spectroscope 
shows that the space through which the earth is 
now moving contains benzine and alcohol in 


small quantities. 
We have obtained our knowledge of most of 


the properties of matter by studying the phenom- 


May 10, 1893 


ena exhibited by bodies of visible magnitude. 
That a body will continue in its state of rest or of 
motion until some other body acts upon it, that 
compounding forces does not alter the value of 
either, and that action and reaction are equal: 
these laws are as applicable to a small body as to 
a large one, to molecules as well as a mass as big 
as the earth or the sun, and it is through the 
recognition of this that the growth of physical 
science has lately been so rapid. Indeed, it may 
be said that what is called molecular physics 
is simply the application of mechanical laws 
to molecules, and the explanation of any phe- 
nomenon is given when the mechanical antece- 
dents of that phenomenon are pointed out. Al- 
though large and small bodies obey in their 
motions the same fundamental mechanical laws, 
it is found convenient to make some distinctions. 
Thus, when a body large enough to be easily 
seen has a visible motion from one position to 
another such motion is called mechanical or 
translatory; whereas а molecule, too minute to 
be seen but moving in a similar way, is said to 
have free path motion, and such free path motion 
is the kind going on all the time among the 
particles of air or of any gas. Another kind of 
motion both large or small bodies may have is 
vibratory, this is distinct from the kind called 
oscillatory, which is the kind of motion a body 
like a swinging pendulum has. The true vibra- 
tory motion of a body is that due to a change in 
form as when the prongs of a tuning fork vi- 
brate, or а bell while sounding; the whole does 
not necessarily swing to and fro, it is the motions 
of a part of а body with reference to some other 
part of the same body. А good idea can be 
formed of this by imagining a flexible ring of 
wire or of rope. Crowd its sides together and it 
will elongate in the opposite direction, and when 
the same sides are drawn out the parts that were 
furthest apart will he drawn together. If the 
body were an elastic body апа it should be 
Struck, it would go through а series of such mo- 
tions, that is, it would vibrate. A third kind of 
motion is called rotary. This does not imply 
any change of position in space of the center of 
mass of the body, nor of change of form. One 
can easily see that a given body might have all 
three of these motions at the same time without 
interference. For instance, suppose а common 
hand-bell be struck, if it gives out а sound we 
know it vibrates though it be held steadily in 
the hand. If one suepends it by a long string to 
the ceiling. he can give it & spinning motion 
while it sounds, and in addition he can swing it 
through a long arch, giving it а translatory 
motion, each of which kinds of motion it will re- 
tein independent of either of the others. А 
bullet shot from a rifle has а translatory and a 
rotary motion, and all free moving bodies if 
elastic have more or less of these three kinds of 
motion. All the various movements of even the 
most complex machinery шау be reduced to 
these three kinds of motion, either simple or com- 
pounded. And what is true of masses of matter 
large enough to be plainly seen and studied must 
be assumed to hold true of bodies too minute to 
be seen. Is it not so obvious as not to need 
argument that mere size can make no difference 
in the quality of motion in a body ? 

Apply this then to the molecules of the air in 
this room; they are in a gaseous state, that is, are 
not in contact with each other; they are elastic, 
for all gases are elastic. And {һе fact that the 
air exerts а pressure of nearly fifteen pounds to 
the square inch shows that they are bumping 
against each other and the walls of the contain- 
ing vessel, for the pressure varies as the amount 
of air acting. The molecules have a free path, 
that is, their translatory motion, and as they are 
also elastic, when they collide they must vibrate 
in the way stated. I emphasize the word must 
because I want each one of you to see the neces- 
sity fox it if the laws of mechanics, found to hold 
true for bodies of visible magnitude, hold true 
for smaller bodies. If, however, anybody is not 
satisfied with sucha reason and thinks it possible 
that small elastic bodies on impact may not thus 

-yibrate, I will give him other evidence pres- 
ently thet cannot be gainsaid. 
(To be continued.) 
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American Electro-Therapeutic Association. 


At a meeting of the Executive Council of the 
American Electro-Therapeutic Association, held 
at the office of the Secretary March 2d, 1898, the 
following resolution was adopted : 

* Resolved, That the Secretary be instructed 
to prepare & cireular to send to Fellows of the 
Association, to members of the medical profession, 
to electrical experts and to manufacturers of elec- 
trical appliances for medical work, containing 
titles of all the committees, the members serving 
on them, with their addresses, and the matter pre- 
pared for discussion and investigation by each 
committee. 

* And that manufacturers be asked to commu- 
nicate with the members of the different commit- 
tees, if they desire to have their instruments 
examined and tested, stating their claims and 
merits. 

„And that physicians, electrical experts and 
manufacturers be asked to co-operate in making 
suggestions and in relating their experience and 
preference for instruments, with reasons and 
data. 

* And to mail this circular to all members of 
the Association, manufacturers, medical journals 
and to others who are known to use electricity 
extensively, asking for a speedy reply either to 
the Secretary or to the members of the respective 
committees whom it concerns.” 

In accordance with the above resolution the 
following committees have been appointed: 


COMMITTEE ON STANDARD COILS. 
. W. J. Morton, 19 East 28th street, New 


Dr. A. H. Goelet, 851 West 57th street, New 


Dr. Wm. F. Hutchinson, Providence, R. I. 

Dr. G. Betton Massey, 212 South 15th street, 
Philadelphia. 

Mr. A. E. Kennelly. Chief Electrician, Edison 
Laboratory, Orange, New Jersey. 


COMMITTEE ON STANDARD METERS. 

Dr. Margaret A. Cleaves, 68 Madison avenue, 
New York. 

Dr. H. E. Hayd, 78 Niagara street. Buffalo. N.Y. 

Dr. Wellington Adams, 2741 Olive street, St. 
Louis, Mo. 

M W. F. Robinson, 214 State street, Albany. 
COMMITTEE ON STANDARD ELECTROSTATIC OR 
INFLUENCE MACHINES. 

Dr. W. J. Morton, 19 East 28th street. New York. 

Dr. J. H. Kellogg, Battle Creek. Mich. 

Dr. G. Betton Massey, 212 South 15th street, 
Philadelphia. 

Dr. Margaret A. Cleaves, 68 Madison avenue, 
New York. "m 
COMMITTEE ON CONSTANT-CURRENT GENERATORS 

AND CONTROLLERS. 

Dr. W. J. Herdman, 48 East Huron street, Ann 
Arbor. Mich. Rheostats and Dynamo Current 
Controllers. 

Dr. Robert Newman. 68 West 86th street, New 
York. Primary Stationary Batteries. 

Dr. Frederick Peterson. 201 West 54th street, 
New York. Secondary Batteries und Primary 
Portable Batteries. 


COMMITTEE ON STANDARD ELECTRODES. 


Dr. A. Lapthorn Smith, 248 Bishop street. 
Montreal, Canada. 

Dr. В. J. Nunn, 119 York street. Savannah,Ga. 

Dr. Charles В. Dickson, 268 Victoria street, 
Toronto, Ontario. 


Personal. 


А dispatch from Naples states that the Italian 
Minister of Public Instruction has nominated 
Lord Kelvin. better known as Sir William Thom- 
80n, to be à member of the Naples Academy. 

Mr. L. H. Rogers, of Boston, has been ap- 
pointed assistant general manager of the Brush 
Electric Company and general manager of the 
Sperry Electric Railway Company at Cleveland, 


Ohio, and has removed his family to Cleveland. 
He had heen for several years connected with 
Eastern offices of the General Electric Company, 
and is well and favorably known in New England. 
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Practical Talk on Meters. 


Mr.. White, the Superintendent of the Meter 
Department of the Brooklyn Edison Company, 
delivered a practical lecture on electric meters 
before the Electrical Section of the Brooklyn 
Institute of Arts and Sciences on Friday evening 
last. Heshowed the workings of various types 
of both American and European meters, and 
made it plain how the electrical current can be 
accurately measured. 

Mr. White was introduced by Mr. W. 8. Bar- 
stow, the General Manager of the Brooklyn 
Edison Company, who has lately returned from a 
tour of inspection of foreign stations. Mr. 
Barstow described briefly the various meters in 
use abroad, those in Venice having particularly 
attracted his attention. They use there a small 
meter for every fixture. It is in reality only a 
small clock with solenoid switch. A number of 
lamps of a given candle power, suy 16 c. P., are 
attached to the fixture. When the current is 
turned on the clock starts and registers the 
length of time the lamps burn. A little figuring 
tells how much current the consumer has used— 
provided he has not substituted 50 с. P. lamps 
for his regular allotment of 16 c. P. 

Mr. White explained in detail а number of 
designs of meters which he exhibited, among 
which were one of his own invention, soon to be 
adopted by the Brooklyn Company, and one of 
the latest of Lord Kelvin’s inventions, said to be 
the first and only one imported to this country 
so far. 


BOOK NOTICE. 


How то Tink IN FRENCH. By CHARLES F. 
KnaoEgH, А. M., PROFESSOR oF LANGUAGES 
IN THE STEVENS Імвтіісте oF TECHNOLOGY. 
PUBLISHED BY THE AUTHOR. Lordon and 
Hoboken, N. J. 140 pages. Price, $1.00. 


The fundamental idea contained in this work 
is aptly called by Prof. Kroeh the living 
method,” in which the student associates his 
actions with the French phrase describing them 
and avoids thinking of them in English or making 
a literal translation. The author considers it im- 
possible to speak in French and at the same time 
think in English, and that the only way to accom- 
plish this is to live in French." This method 
is intended as supplementary to the Natural 
Method in which all references to English are 
entirely dispensed with, and the idea of thinking 
in French is by no means confined to class exer- 
cises but may be carried on at any time. 

The preparation of phonograph cylinders is in 
progress which will contain the exact pronuncia- 
tion of all the fundamental sentences contained 
in this book. The“ living method“ commends it- 
self as the most natural and feasible method of 
acquiring a speaking knowledge of a foreign lan- 
guage, and is highly endorsed by teachers who 
have adopted it in class work. 


The Wonders of Electricity. 


J. H. Mason, inventor of Mason’s new battery 
system of electric lighting and power, will lecture 
in Rochester Avenue Church, Brooklyn, Wednes- 
day evening, May 10. 

Mr. Mason is thoroughly posted on the prao- 
tical applications of electricity and his audienee 


is sure of an evening of instructive entertain- 
ment. 


The Central Railroad Company of New Jersey 
has had one of its cars equipped with the Young- 
Muskowitz railway electric lighting system, and 
it has been run over three thousand miles of 
track as a test with satisfactory results. The 
light is generated by a one-horse power dynamo, 
which is run by а system of shafting. sprocket 
wheels and chain belts, which connect with the 
axle of the car. A storage battery takes up sur- 


‘plus electricity and supplies current when the 


car is not running. This battery wil feed the 
car four hours. 
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Constant The lecture by Prof. Crocker 

Current on Dynamotors, an abstract of 
Transformers. which is given elsewhere, sug- 
gests some useful applications of these machines, 
which have so far been very little used outside of 
experimental purposes. There is one application 
for which these machines seem to be admirably 
adapted, and that is for methods of regulation or 
where small differences of potential are required. 
This is easily accomplished by connecting the 
secondary winding of the machine in series with 
the main line, and thus raising or lowering the 
pressure on the main according to the ratio of 
the transformer circuits. In order to secure a 
variable range of pressures several machines 
would be necessary, but this extra cost should be 
more than offset by the loss involved in the use 
of large resistances or feeder equalizers. An- 
other application of this principle which has 
lately been patented is a combination of several 
auxiliary machines to avoid the use of resistances 
in charging storage batteries. The usual method 
employed for this purposeis to run the generator 
at the maximum pressure required for the bat- 
teries at the end of the charge, and start in with 
а large resistance in series which is gradually cut 
out as the batteries become charged. 

In the other case several auxiliary machines, 
say four, are run directly connected on one 
shaft, two as motors and two as generators, and 
their potentials vary by a few volts. The main 
generator can then be run at the average press- 
ure of charging, and by using the small machines 
in series with the main line a range of pressure 
of five steps, two below and two above the aver- 
age, is secured. This method we believe has 
been found very successful in practice, and 
where a large number of batteries are to be 
charged, effects considerable saviug over the use 
of a rheostat. 

There appears to be а considerable field for 
these machines, and numerous new applications 
will undoubtedly arise as soon as their efficiency 
is improved, as it is pretty sure to be by careful 
designing and good workmanship. 


Яя Ф е 
А New Ап instrument by means of 
Electrical which we may obtain views of 


Instrument. distant objects or places by 
transmitting pictures of the same by an electric 
current is the subject of а lecture by Mr. 
Le Pontois before the Pittsburg Electric Club, 
and will be found elsewhere in this issue. The 
operation of seeing over ав great distances as we 
now hear by the telephone seems almost too diffi- 
cult to be classed among the possibilities, yet 
sufficient advance has been made upon an instru- 
ment of this character to give color to the belief 
that its perfection is only & matter of & short 
time. 

The operation of the instrument described is 
based upon the property of selenium by virtue of 
which its resistance is affected by light, and by 


submitting a selenium cell successively to the 


various degrees of light reflected from the ob- 
ject to be pictured a current of а pulsating 
nature is produced, whose pulsations correspond 


to the various light waves reflected, and are 


transmitted over the line and reproduced at the 
receiving instrument. 

It should be understood that this instrument 
differs fundamentally in principle from the kine- 
tograph, in which a permanent record is obtained 
of the object by means of photography, and 
which i3 not an electrical instrument. Inthe 
telectroscope the image is reflected as ір a look- 
ing-glass, and transmitted over a wire without 
the use of photography or any permanent record- 
ing of the picture. | 


ж е ж 
Atomic We commence in this number 
and an interesting paper on the ac- 
Molecular  cepted theory of atomic and 
Motions. molecular motions, contributed 


by Prof. Dolbear. As modern science is based 
upon the atomic theory, it stands at the founda- 
tion of allour scientific knowledge at the present. 
The relations which this theory bears to the phe- 
nomena of heat, light, electricity, etc., are 
treated in a solid though. simple manner, and the 
paper contains in concrete form information 
which would require considerable research to 
obtain. 


* = ж 
Conspiracy The charges of conspiracy and 
and theft made by the Westing- 
Theft. house Company against the 


General Electric Company and its agents are 
summarized elsewhere. 

It is as yet too early to discuss the merits of 
this case, but there аге a few facts which stand 
out clearly. 

Mr. W. J. Clark, one of the accused officials, 
charges that the entire move is one for stock- 
jobbing purposes. This is monumental nonsense ; 
and considering that Mr. Clark is known to be 
possessed of at least an average intellect, the only 
conclusion is that he was very badly rattled. 

In the first place the interests of the Westing- 
house Company would not be bettered in any 
degree by а collapse in General Electric stock, 
such as was recently threatened. The officials of 
the former company would not aid in any attack 
which had for its object the placing of the stock 
of any electric company before the public as un- 
safe investments. The reasons for this ought to 
be plain to any of Mr. Clark’s office boys. 

In the next place, the charges made are of & 
very grave character, and no company would 
dare to make them for stock-jobbing purposes. 
A failure to produce satisfactory proof would 
render the Westinghouse Company liable for 
more damages than its gross earnings from thia 
year's business, Moreover, the District-Attorney 
of Allegheny County, Pa., is presumably a man of 
average legal attainments, and has weighed care- 
fully the information laid before him. 


* ә ж 


Мв. Morris W. Meran has made an emphatio 
denial of all the charges brought against him by 
the Westinghouse Company. 'Those who know 
Mr. Mead best will accept his statements as true, 
and it will be a pleasure for ELROrRTOrrr to state, 
when the matter is finally cleared up, that Morris 
Wideawake Mead was not in it. 


May (о, 1893 


Тн slump in General Electric to 5 #5 must have 
been a surprise to the guileless New Englanders 
who have placed their faith in Mr. Со п'в asser- 
tions that the stock was going to 150. | ELEOTRIOC- 
Trr's charges have been borne out to the letter, 
and we are not surprised. The intrinsic value 
of the stock has not yet been established, but we 
place it far below 58. 

ж ж ж 

EunEcrTRIOrTY ів not prepared to assert that Mr. 
"Coffin and his agents are guilty of the charges 
preferred against them. We are prepared to as- 
sert that the history of the Thomson-Houston 
Company has been such that no one will be sur- 
prised if the charges are fully substantiated. The 
stealing of other people's ideas has been a com- 
mon occurrence with this company, and its em- 
ployees have been taught that roguery was a 
virtue which would be rewarded. 

= ш ж 

“ WiTH the prospective advent of new lamps, 
-consumers and supply dealers should not forget 
their duty. The General Electric Company will 
soon be on its knees begging for trade, and for 
the services of the middle-man in securing it. 


But non-infringing lamps should bethe only ones 
used or sold." —Enrzornicrrx, March 22. 


The begging will soon begin, and every enemy 
of monopoly sheuld do his duty. 

This is the slogan: Let no man purchase one 
dollar's worth of supplies of the Trust or of the 
Trust's agents which can be purchased elsewhere. 


The Prophecy Fulfilled. 


General Electric’s Rottenness is Proven. 


General Electric was depressed on the circula- 
tion of a number of disquieting rumors. There 
‘is little reason to doubt that since the recent flurry 
in money the accommodation usually obtained by 
the company with the banks in this city and in 
the East has been curtailed. It is also understood 
that the 5 will have to compete with a new 
patent about to be introduced, which may involve 
а complete change in the system of supplying 
‘incandescent lighte. — Brooklyn Eagle. 


All sorts of unfavorable rumors are in circula- 
tion respecting General Electric. There appears 
to be no doubt that the company is in need of 
funds, which it is unable to obtain in the present 
«condition of the money market.—JN. Y. Adver- 
tiser. 

There is a general impression in Wall Street 
that the Edison General Electric Company is in 
need of funds. Serious competition is having its 
-effect, and the steady decline of the stock creates 
no feeling of surprise. —N. Y. Journal. 


The General Electric thieves have grown rich 
by their loaded dice manipulation, at the ex- 
wense of Wall Street and the outside public, end 
now their fleeceless victims strew the highways 
апа byways, and the besom of destruction is 
sweeping away the rubbish that the thieves had 
so long cracked up so high to delude people into 
buying. Daily Investigator. 


The question having beeu raised in Pottsville, 
Pa., whether the city council had power to ab- 
rogate the contract now in force with the Edison 
Illuminating Company, and to award a new con- 
tract for lighting the borough, Borough Solicitor 
Matten has submitted to the council his opinion 
that the contract authorized by council with the 
Edison Electric Illuminmting Company is within 
the scope of its legislative powers, and binds the 
corporation of the Borough of Potteville for five 
years from February 10, 1892, if said company 
faithfully comply with the covenants contained 
in said contract. 
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ORDERS OF ARREST FOR PRESIDENT COFFIN AND SOME 
OF HIS SUBORDINATES. 


THE WESTINGHOUSE COMPANY’S GRAVE CHARGES. 


==. 


Our readers have already been made familiar 
through the daily press with the charges made 
by the Westinghouse Company at Pittsburg, 
against the General Electric Company and its 
paid accomplices, of the theft of various blue 
prints and drawings from the Westinghouse 
factory, and their subsequent use by the General 
Electric Company. 

It is evident that а grave crime has been com- 
mitted, and that the actual facts in the case 
cannot be long concealed. 

Civil suits have already been, begun in Pitts- 
burg and in Salem, Mass., for the recovery of 
the stolen drawings, and District-Attorney Bur- 
leigh, of Allegheny County, Pa., has issued orders 
of arrest for President Charles A. Coffin, W. J. 
Clark, E. W. Rice, Jr., W. H. Knight, and M. 
H. Hamilton, of the General Electric Company, 
on the charge of conspiracy. Morris W. Mead, 
Frank Carey (а draughtsman), John Butler and 
C. C. Christian, of Pittsburg, have already been 
arrested and released on bail. 

It seems that in July last Frank Carey was em- 
ployed ав a draughtaman by the Westinghouse 
Company. He had previously been’employed in 
the Lynn factory of the T. & H. Company. 

The Westinghouse Company became aware 
some time ago that drawings and plans were 
being systematically stolen from their office, and 
detectives were called in. 

It is claimed now that Carey was all the time in 
receipt of а handsome salary from the General 
Electric Company, and had in addition a large 
corruption fund at his disposal; that his arrange- 
ments were made directly with President Coffin 
and W. J. Clark; that the drawings were traced 
to the desk of E. W. Rice in the Lynn factory, 
and that W. H. Knight, when called upon by a 
deputy sheriff, admitted that certain Westing- 
house drawings were at that time in use in their 
draughting room. 

The officials of the Westinghouse Company 
have made the following statement in regard to 


their charges of conspiracy, the arrests they have 
made and the arrests they are still to cause to be 
made : 

We have been informed that as far back as 
July last an arrangement was made under the di- 
rection of Mr. Coffin, president of the General 
Electric Company, with the assistance of his right 
hand man, William J. Clark, by which a certain 

oung man entered the employ of the Шыны Ж 
ouse Company ава draughtsman at the wor 
in Pittsburg for the very purpose of getting into 
the secrets of the company for the benefit of the 

General Electric Company. 

Besides receiving a salary from the Westing- 
house Company we are informed that he received. 
a much larger salary from the General Electric 
Company, and a liberal fund by which he was 
placed in a position to be regularly furnished 
with blue prints and other information received 
from the offices апа works of the Westinghouse 
Company. 

At this point а large number of the missing 


blue prints were located at the Lynn factory of 
the General Electric Company, and the Westing- 
house Company served upon the General Electric 
Company, the Thomson-Houston Company. and 
several of their officials,a notice to the effect that 
all the blue prints were stolen property, and re- 
plevin writs for their recovery were obtained. 
We also gave the officials notice that if the prints 
were not returned to us further proceedings would 
be taken. 

Notwithstanding the great secrecy with which 
all these alleged deals of the General Electric 
Company were carried on, the Westinghouse 
Company believes it has complete evidence of all 
these facts alleged. Its evidence is supported by 
a large mass of original correspondence passing 
between the officials of the General Electric Com- 
pany and parties who will be connected with the 
alleged conspiracy. 

As a result, Morris W. Mead, Chief of the 
Bureau of Electricity of Pittsburg, and Frank 
Carey and Joseph Butler were arrested in Pitts- 
burg, Friday afternoon, on the charge of con- 
spiracy. 

The complaint was drawn by A. 8. Carpenter, 
counsel for the Westinghouse Company. At the 
same time he filed a complaint on the same 
grounds against Charles Coffin, president ; Will- 
iam J. Clarke, general agent, and Milton H. 
Hamilton, E. N. Rice and Walter H. Knight, 
electricians of the General Electric Company. 


A bill in equity against the General Electric 
Company in its corporate capacity, and also 
against several of the officers of the company 
individually, was filed on May 6 by Warren & 
Brandeis, of Boston, counsel for the Westing- 
house Company. 


The bill alleges that the defendants ‘‘ have in 
their possession certain plans relating to electri- 
cal devices which have been wrongfully obtained 
from the plaintiff company, and asks that the de- 
fendants be ordered to produce them and deliver 
them to the plaintiff." 


Mr. Coffin and Mr. Clark, for the General 
Electric Company, have denied these charges in 
toto. The latter practically admits that Westing- 
house drawings have been in the possession of his 
company, and claims that drawings and plans are 
never regarded as private property. 


Lieutenant S. Dana Greene, if he is correctly 
reported, has made the following brilliant remark 
on the subject: ‘‘The only point of similarity 
between our plans and those of the Westinghouse 
people is that they both provide for the use of a 
generator with a vertical armature. This is called 
for in the specifications and is, of course, common 
to all the plans.” 


The Allegheny County Grand Jury meets early 
in June. The сазе of the Westinghouse Company 
and the proof of conspiracy and theft will then 
be made public. 


The American Bell Telephone Company has 
filed a bill in the United States Circuit Court at 
Pittsburg against the McKeesport Telephone 
Company for an alleged infringement of patent. 
The McKeesport company was organized a short 
time ago, and began business on the understand- 
ing that the Bell patents had expired. The case 
is a test one and will be watched with great inter- 
est by all who manipalate or patronize the tele- 
phone. | 
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SOCIETY NEWS. 


The 152d Meeting of the New York Elec- 
trical Society. 


Lecture by Prof. Crocker on Dynamotors, or Direct 
Current Transformers. 


The 152d meeting of the New York Electrical 
Society was held at Columbia College, Friday 
evening last, at which Prof. Crocker delivered an 
address on ‘‘Dynamotors, or Direct Current 
Transformers,” treating successively the histori- 
cal development, construction, characteristics 
and applications of these machines. 

In his allusions to the historical development 
of this class of machines, the lecturer compared 
them with the many good inventions which fall 
flat upon the market in distinction tothe more 
numerous and comparatively useless inventions 
which find a ready sale. He considered the 
dynamotor identics 1 in principle to a dynamo ant 
a motor acting together on any system of distribu- 
tion, and thought that anyone capable of design- 
ing either а dyngmo or а motor separately would 
be able to construct ап operative dynamotor, 
which in its action performs the same function 
for & continuous current system that the trans- 
former does in an alternating system. In this 
sense, such & machine was to be considered ss an 
ordinary combination of а dynamo and a motor. 

The next step in the development of the dynam- 
otor was the combination of these two parts in 
& single machine having two armatures and sepa- 
rate fields for each. Following this an important 
advance, which was suggested by Gramme in 1874, 
although not &dopted in practice until many 
years after, was the placing of both armature 
windings upon one core and the use of a single 


fleld magnet, which at once simplifled the con- : 


struction and added materially to the compactness 
of dynamotors. This disposition is characteris- 
tic of all the designs now upon the market. 

One of the most important advantages offered 
by this arrangement ів that the armature reac- 
tions found in either dynamos or motors acting 
separately are practically neutralized, at least to 
a negligible extent in this combination, and the 
brushes, for this reason, need no adjustment 
under varying loads, but act without sparking 
under all conditions when adjusted to their nor- 
mal position, which corresponds exactly to the 
neutral line of the commutator. In the case of a 
motor the brushes, in order to work without 
sparking, require a backward lead, and in a gene- 
rator, the demagnetizing effect of the armature 
coils being in the opposite direction, the brut hes 
require & forward lead. Both of these leads in 
separate machines vary with the load, but ina 
dynamotor the two аге counterbalanced, and the 
brushes remain normally on the neutral line 
under all conditions. 

In practice it has been Prof. Crocker's experi- 
ence that these machines work very successfully, 
and, as the proof of the pudding is in the eat- 
ing," this fact is probably the strongest indorse- 
ment of their utility. Itwasformerly considered 
impossible to use such machines for purposes 
corresponding to that of alternating current 
transformers, owing to the care which was sup- 
posed to be involved on account of the moving 
parts, but experience has proved that dynamotors 
are well adapted to take care of themselves, 
even when located in cellars or on inaccessible 
shelves, largely for the reasons that the normal 
position of the brushes is not shifted with changes 
of load, and the consequent absence of sparking, 
which conduces to slight wear. 

The lecturer stated that there was one point in 
which transformers still held the lead, viz., ef- 
ficiency. It is no easy task to design a dynamotor 
of high efficiency. especially machines of small 
eapacity. This he considered the principal diffi- 
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culty ір the way of their general introduction, as 
their use implied two transformations of energy, 
each of which involves a loss. In illustration of 
this fact there was cited the case of two small 
machines of, say, one or two horse power. An 
efficiency of 90 per cent. in either a dynamo or a 


-motor of this size would be considered good, and 


їп а dynamotor, which comprises a combination 
of both of the former, the efficiency would be 
(90х90--) 81 per cent. 

In the design of these machines a number of 
conditions arise which can only be determined by 
experience, such as the proportion of space to 
allow on the armature for both the dynamo and 
motor winding, the relative position of each, the 
most desirable density of the magnetic field, etc. 

For a laboratory outfit these machines are of 
the greatest utility, as a number of them in con- 
nection with an ordinary electric light circuit 
offer almost any desired range of voltage and 
current, and the use of large currents, as for 
metallurgical work, is rot accompanied by the 
waste due to the use of resistances where a low 
voltage is required. 

Several machines having various ratios of trans- 
formation were exhibited in operation running 
on the lighting circuit of about 110 volts. In one 
the ratio of transformation was about 20 to 1, re- 
ducing the pressure to about six volts with a cor- 
responding increase of current. In another the 
voltage was raised in the ratio of about 1 to 5, 


CROCKER-WHEELER DYNAMOTOR. 


lighting five 100 volt incandescent lamps in series. 
An interesting machine was also exhibited which 
transformed the 110 volt current into an alternat- 
ing current of 33 P. P. 8., and in which the sec- 
ondary winding was connected to two collecting 
rings instead of a commutator. 

It is apparent that with direct current trans- 
formers the ratio of E. M. F. must be constant for 
any machine, but the ratio can be chosen at any 
figure. It is, of course, possible to vary the 
pressure by the use of resistances in either the 
dynamo or motor circuit, but this does not alter 
the actual ratio of transformation. 

А dynamotor of a ratio of 1 to 1, which appears 
at first sight to constitute an apparently useless 
transformation, was alluded to by the lecturer, 
who pointed out the object of such & machine, es- 
pecially in telegraph work. In cities of medium 
size there are required several voltages of various 
amounts for telegraph lines. many of which lines 
may be run from an electrie lighting circuit and 
use about the same pressure. Ав the latter is 
supposed not to be grounded it would be impos- 
sible to connect a telegraph circuit to it without 
altering this condition, but by the use of adynam- 
otor with a1 to 1 ratio itis perfectly feasible to 
run a grounded circuit from the lighting circuit 
without introducing grounds on the latter. 

There are many applications of these ma- 
chines which were alluded to besides the above, 
such as taking incandescent lights from a 
railway circuit of 500 volts or from power cir- 
cuits of the same voltage which are used ex- 
tensively out West. A special application of 
the direct-alternating transformer is in ringirg 
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belle asfortelephones. In this use all that would. 
be necessary would be to press a button and dis- 
pense with the crank altogether. While this 
would be а useless expense for a single instru- 
ment, in office buildings one machine could be- 
installed which would supply current for all the 
telephones in the building and thus dispense 
with а large number of magnetos. An in- 
cidental advantage would result from being 
able to keep up a continuous ringing without 
much effort until answered. 

For a system of general distribution these ma-. 
chines were proposed by Lane-Fox iu 1883 and 
they include some advantages as well as disad- 
vantages in comparison with the alternating cur- 
rent. | 

In the latter the only gain over & direot 
current is the ability to run at high voltages, 
which implies а saving of copper wire, and trans- 
form down in any desired ratio. The efficiency 
of the alternating current transformer is much 


higher than the direct current transformer, but 


to counterbalanve this the effect of induction in 
the latter is avoided and its efficiency does not 
decrease with а reduction of load to the extent. 
that it does with the former. 

In the future development of the continuous. 
current transformer its efficiency, according to 
the views of Prof. Crocker, is capable of the same 
improvement that has marked the deve lopment. 
of the alternating current transformer. 

The increase of three or four per cent. in the 
latter is a matter of the greatest care in its design 
and workmanship, and the same amount of re- 
finement in tLe detail of the dynamotor would 
undoubtedly result in а proportional increase in 
its efficiency. In a machine exhibited which had 
an output of 500 watts the efficiency was about. 


` 60 per cent., which means an efficiency of approxi- 


mately 78 per cent. for each part—a figure which 
may be considered good in either a dynamo or 
motor of this capacity. 

A brief discussion followed the lecture in which 
the question of the practicability of running such 
transformers from constant current or arc light. 
circuits arose. In answer Prof. Crocker stated 
that he had devoted considerable study to this 
problem, but a satisfactory solution was very 
dificult owing to the fact that arc light cur- 
rents were only nominally constant and in 
practice varied from the rated ten amperes by 
two or three amperes in either direction. The 
use of dynamotors as “ boosters " by running the 
secondary circuit in series with the primary was 
also discussed. 

At the conclusion of the meeting a vote of 
thanks was unanimously tendered to Prof. 
Crocker, after which the annual election of officers. 
for the society was held the following ticket being 
elected: 

President, J. Wetzler; Vice-Presidents, Prof. 
F. B. Crocker, Nikola Tesla, M. M. Davis, C. E. 
Emery. Dr. W. E. Geyer, W. J. Jenks, C. O. 
Mailloux; Treasurer, Н. A. Sinclair; Secretary, 
George H. Guy. 


Legal Notes. 


А report of the assignee of the W. D. Graves. 
Electrical Company. filed recently in tho Probate 
Court at Cleveland, O., shows the indebtedness. 
of the company to be $19,440.75, distributed 
among 105 creditors. A majority of the stock- 
holders were in favor of having Attorney F. B. 
Skeels continue in charge as assignee. Judge 
White reappointed him. 


— 


The attorneys of the Short Electric Railway at 
Atlanta, Ga., have filed an application for a 
receiver for the Collins Park and Belt Railroad 
Company. The petition shows that the defend- 
ants owe the petitioner $41,000. . 


— — 


— aj 
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World’s Fair Department of Electricity. 


Visitors to the Columbian Exposition in the 
next six months will during their tour of the 
buildings be attracted more by the exhibit shown 
in Machinery Hall than that in any of the other 
buildings. The size of the machines will be not 


the least attractive part of the display, especially 
those machines used in connection with tho 
This plant occupies a space of 100 


power plant. 


Conniss ENGINE—WoORLD’s Farr. 


feet wide by 1,000 feet long, and is situated on 
the south side of the building. Most of the en- 
gines are held direct to one or more dynamos. 
Of all the engines which run to furnish the 5,000 
horse power the one exhibited by the E. P. 
Allis Company is the most interesting, not only 
on &ccount of its size, but also its construction. 
It is of the quadruple expansion ty pe, having tne 
four cylinders of the following diameters : 26, 40, 
60 and 70 inches with a 72-inch stroke. The fly- 
wheel is built exceptionally heavy to make up for 
the diameter, it being only 32 feet across with a 
62-inch face. The valve gear is of the Corliss 
type with а break wheel and handle attachment 
for starting. This engine, which is illustrated in 
Fig. 1, was the one which formally dpened the 
Exposition when President Cleveland pressed 
the button and sent a current through the elec- 
tric valve. 

The two Westinghouse dynamos, shown in Fig. 
2, and which have been fully described before, are 
to be belted in tandem direct to the large engine 
jast described. The combined plant will un- 
doubtedly represent the largest of its kind in the 
world. 


Boston Notes. 


Brookline, the most wealthy and aristocratic 
suburb of Boston, has not yet been pervaded by 
the electric street-railway system, being content 


to regard horse cars as more than a set off against 
the introduction of the overhead trolley system 
which the plutocrats generally don’t admire. 
The West End Railroad Company, however, is 
contemplating the electrical equipment of that 
section of its road, and this fact has stirred up 
some of the daily papers to suggest to the Brook- 
line selectmen to insist on the West End Com- 
pany making elaborate tests and trials of the 
storage battery system before it erects the over- 
head system; and in view of a most important 
victory gained last Thursday in the State Legis- 
lature by a storage battery railway company 
such suggestion may have to be acted upon. 


The bill to authorize the Natick Street Railway 
Company to extend its tracks, increase its capital 


stock and purchase other corporations has been 
passed to be engrossed by the Massachusetts 
State Legislature. 


The two electrical topics engaging most atten- 
tion in and around Boston this week have been 
the tremendous fall in General Electric stocks, 
which coming immediately after the publication 
of the Trust’s first annual report showing a 


phenomenally profitable eight months’ business 
—on paper—is a revelation of the suspicion with 


(Кто. 1.) 


which these stocks are now regarded on all hands; 
the other topic has been the plucky fight in the 
Legislature over the bill submitted by the Stor- 
age Pauen Electric Railway Company, of Cam- 
bridge. he bill was debated practically the 
entire week until Thursday afternoon, when it 
passed the House by such a clinching majority 
that its opponents did not even ask that the votes 


make some important experiments with an ap- 
paratus designed and built for welding track 
rails together as they are laid in the roadbed, in 
place of them being secured as now with fish- 
plates, bolts, etc., etc. The apparatus will be 
operated by current taken from the overhead 
trolley wire. It has been successfully tried at 
Johnstown, Pa. Continuous rails, having no 
joints, will offer many advantages, including in- 
creased life of the rails, а saving in wear and 


tear of motors under the cars, greater comfort 
for passengers, less running noise caused by cars, 
while last bui most important will be that these 
continuous rails will carry back the current to 
the dynamo, so that the leakage now so general 
will be obviated. 


The ‘‘ Novak " lamp, which was placed on the 
market less than a week ago, is proving a genuine 
bonanza for Claflin & Kimball, selling agents. 
As the result of their unique advertising, they 
are receiving orders by every mail from every 
part of the country. Their factory, extensive as 


it is, is already running full blast, and it looks as 
if increased facilities would have soon to be pro- 
vided, so ready appears the entire country to be 
once more free from the Trust and its minions. 


“Тһе Law of the Conservation of Energy іп 
its Practical Limitations” was the subject of an 
intensely interesting and instructive paper read 
by Mr. Charles P. Steinmetz before the Thom- 


son Scientific Club in Lynn on Thursday 
evening. 


A new arc lamp is under construction in Boston 
which is said to be, after many exhaustive tests, 


no less than 77 per cent. more efficient with the 
rd current than any other lamp now on the 
market. 


Mr. Walter Badger. who has just completed the 
expert course at the General Electric Company's 
factory, Lynn, has accepted the appointment of 
Assistant Superintendent of the Electric Street 
Railway in Rio Janeiro, Brazil, and sailed for 


that city last Saturday from New York. Mr. 
Badger enjoyed а wide circle of acquaintance in 


WESTINGHOUSE GENERATORS--WORLD's FAIR. 


might be counted. Thisisa big victory and is 
believed to carry with it possibilities of great and 
radical changes in the sphere of electric railways. 
The Lynn and Boston Street Railway, which 
has quite recently been equipped with electricity, 
will do a freight as well as a passenger business. 


Ere long the West End Railroad Company is to 


(Кто. 2.) 


Lynu and Boston, and takes with him abundance 
of good wishes for his future success. 

Mr. J. K. Brydes, who for several years has 
been superintendent of the central station at 
East Weymouth, Mass., has resigned that posi- 


tion to accept the appointment of Inspector of 
Central Stations for the General Electric Com- 


pany. 
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Chicago Notes. 


Harry Bishop, Western representative of the 
Massachusetts Chemical Company, has gone 
East on a visit for a week. 

I. A. Gorman, Superintendent of the Rich- 
mond City Railway, Richmond, Ind., was in the 
city last week. 


Mr. James H. Dean, of St. Paul, has joined 
the force of Taylor, Goodhue & Ames as travel- 
ing salesman. 

Mr. E. H. Heinrich, of the Westinghouse 
Electric Company, made Chicago his headquar- 
ters for the past week. 


Mr. H. A. Foster, formerly with the electrical 


division of the Census Bureau, has joined the 
staff of Electrical Industries as associate editor. 


A fly-wheel on an engine in the Chicago Illu- 
minating Company's works on Indiana ave. burst 
while running, and almost destroyed the station. 
Parts of the wheel flew into the armature of а 
T. & H. dynamo, and ruined the machine. 


Mr. H. Cochrane, late of Denver, isin the city 
in the interest of the Perret Motor Company. 


Mr. Cochrane will have charge of the exhibit at 
the Fair for hi: company. 


J General News. 


What is Going on in the Electrical World. 


Alexandria, Va.—A new electric railway line 
is being laid out between thiscity and Washington. 


McKeesport, Pa.—The electric light plant put 
in to replace that destroyed by fire a few weeks 
ago is now ready for business. 


New Britain, Conn.—The Electric Light Com- 
pany are having two new factories built, the com- 
bined cost of which will be $30,000. 


Great Neck. L. I., М. Ү.- Ап electric railway 
from this place to the steamboat landing on the 
Sound is а local project thatis meeting with favor. 


New Orleans.— The work of converting the 
old lines of the New Orleans City and Lake Rail- 
road into electric roads will be begun without 
delay. 

Muskegon, Mich.—Surveys have been made 
and the right of way secured for an electric rail- 
way from this city to Hackley Park Assembly 
grounds. 


Hannibal, Mo.—4A fund has been raised for a 


preliminary survey of а route for an electric road 
between Hannibal and Palmyra, a distance of 
twenty miles. 


Norwalk, Ohio.—The Sandusky, Milan and 
Huron Electric Railway has given a mortgage for 
$100,000, covering all its property, to the Marine 
Bank of Cleveland. 


St. Catharines, Can, —The St. Catharines and 
Merritton Street Railway, said to be the first 
electric road operated on this continent, is being 
extended to. Thorold. 


Columbia, S. C.—The electric railway is com- 
pleted and cars are running to the delight of the 
citizens, who have been anxiously waiting to see 
the trolley in operation. 


Terre Haute, Ind.—A sale of the property of 
the Electric Street Railway Company tu Eastern 
capitalists is being negotiated. The purchase 
price is said to be $500,000. 


Maumee, Ohio.—T. P. Brown has been granted 
a franchise by the town council for the con- 
struction, maintenance and operation of an elec- 
tric street railway іц this town. 


Harrison, Ohio.—A Boston syndicate are said 
to be formulating plans for an electric road be- 
tween this city and Cincinnati to compete with 
the Harrison branch of the Big Four. 


Millvale, Pa.—An ordinance for the issue of 
$80,000 bonds to construct electric light and 
water plants has been introduced in the councils. 
It x claimed the private companies charge too 
much. 


Fayetteville, М. Y.—A line of electric rail- 
way from Syracuse to this town is projected, and 
the road may be extended to Manlius. E. W. 
Emmons, representing the New York Electrical 
Works, is promoting the scheme. 


Indianapolis, Ind.—The Citizens’ Street Rail- 


way Company seems determined to throw every 
obstacle in the way of the new company and 18 
laying track on every highway that is likely to be 
desirable ground for the new company. 


Reading, Pa.—The directors of the East Read- 
ing Electric Railway have leased the road to the 
Reading Traction Company for ninety-ninc years, 
and the cars and other property of the company 
have been transferred to the Traction Company. 


Staten Island, N. Y.—Owing to the embar- 
rassment of Erastus Wyman. work on the electric 
power plant at Livingston has been suspended 
and the workmen discharged. The plant will 
probably be completed under new management. 


Cincinnati, O. — L. W. Davis, the superintend- 
ent of the Cincinnati Edison Electric Company, 
was found guilty by Judge Gregg of attempting 
to coerce employees into severing their connec- 
tion with labor unions, and was fined $100 and 
costs. 


Halifax. М. S.— The Automatic Telephone and 
Electric Company of Canada, incorporated by 
the Dominion Parliamené. proposes to run а cop- 
per metallic trunk line from Halifax to Van- 
conver, over 3,500 miles long. Local plants will 
be established in towns en route. 


Jersey City, N. J.—All the old cable machin- 
ery of the North Hudson County Railroad has 
been removed. and preparations are making for 
the erection of a power house on the old site to 
be equipped with electrical machinery of large 
dimensions and most approved type. 


Charleston, 8. C.—The city council hes 
granted a franchise to the Enterprise Street Rail- 
way Company to construct an electric railwa 
system throughout the city. The Enterprise Rail- 
way property was recently purchased hy the 
Great Western Manufacturing Company of Chi- 
cago. 


Shelbyville, Ind.— Representatives of a New 
York syndicate have contracted with the Shelby- 
ville Electric Street Railway Company to put in a 
complete line and have the same in operation by 
August 1. The company has reorganized with 
Judge Hord as president, Ed Major secretary and 
Scott Ray treasurer. 


Spokane, Wash.—A new enterprise is receiv- 
ing the caretul attention of several Spokane cap- 
italists. It is the fitting up of a great health 
resort and summer pleasure grounds within a 
short distance of the city, and the building of an 
electric line from Spokane to the Four Lakes, ten 
miles sout' west of the city. 


Ilion, N. Y.—A corps of engineers have lately 
been engaged in surveying а route in this village, 
and from hereto Mohawk and thence to Herkimer 
for the proposed electric road. It is understood 
that the Herkimer and Mohawk Company is at 


. the bottom of the scheme, and that it is proposed 


to run the cars through certain streets of the 
village of Herkimer, forming a belt. 


West Orange, N. J.—The township committee 
has granted an electric franchise to the Suburban 
Traction Company, the only stipulation being 
that the company should pay the township $50 а 
mile each year for all tracks operated in the 
township for the first five years, and thereafter 
at the rate of $100 a mile each year. 


Middletown, Conn.— A meeting of the direc. 
tors of the New York апа Boston Inland Railroad 
Company is to be held here to-day (10th) to dis- 
cuss the construction of a proposed electric line 


between New York and Boston on the Boynton 


system, in which a single rail only is used. Engi- 
neer Franklin Mead, of Boston, is the promoter 
of the plan. 


Gas City. Ind.—A contract has been closed by 
which the American Electrical Supply Company 
of Indianapolis will remove its manufactory to 
this place. The concern will erect brick build- 
ings covering two acres of ground and will em- 
ploy over one hundred men. By the terms of the 
agreement the new works must be in operation 
by August 1. 


Brooklyn, N. Y.— The linemen employed by 
the Citizens’ Electric Light Company of Brook- 
lyn have struck for an increase of wages from 
$2.50 to 83.00 a day. The New York and New 
Jersey Telephone Company's men are also or 
strike. — The strike on the DeKalb Avenue Rail- 
road line has ended, the demands of the men for 
$3 a day having been granted by the company. 


Geneva. I]L— At а late meeting of the 
Board of Supervisors, а franchise was granted 
the Aurora Street Railway Company to extend its 


line along the highway from Aurora to Batavia, 
the ultimate object being to reach the county 
seat. A petition for a franchise for another line, 
to be known as the Elgin. St. Charles and Geneva 
Electric Railway, to extend from Elgin to the 
county seat, із also before the board, and will 
undoubtedly be passed. 


Hartford, Conn.— The House passed the elec- 
tric railway bill on Wednesday after making im- 
portant changes in it. It now goes back to the 
Senate. Sections 7 and 8, which prohibit the 
carrying of freight and put a practical prohibi- 
tion on the building of a line parallel to a steam 
road, were struck out by a large majority. Other 
important amendments were adopted which make 
the bill а very different measure from that passed 
by the Senate. It is doubtful whether the Senate 
will agree to the House amendments. 


Salem, Ohio.— The Salem-Canton Electric 
Company have been discussing an electcic rail- 
way project of large proportions. The scheme 
is to unite Massillon, Canton, Alliance, Salem 
and Youngstown, and the plan proposed is to ob- 
tain franchises on the right of way along the 
route, get al] the railway companies operating 
electric plants in towns mentioned above to com- 
bine and extend their lines until they are finally 
absorbed into one gigantic system. The other 
towns which the road will touch are Louisville, 
Damascus and Canfield. Negotiations are pend- 
ing to purchase the Davis electric light plant in 
Youngstown, and the deal will probably be con- 
summated. This will give the syndicate control 
of the Salem electric road. 


Chicago.—The wiremen in the employ of a 
number of electrical companies have quit work, 
having been called out by the men of the Chicago 
Edison Company's Works, who have been on 
Strike for some time. Several firms, having 
signed the agreement not to employ non-union 
men, are not affected by the strike, and their men 
remain at work. Among these firms are the 
“С. & C." Motor Company, Ње McFell Company, 
the West Side Electrical Construction Company, 
the McEutee Company, the Cornish Electrical 
Company, the Heine & Fuller Company. the 
West Side Construction Company and the Illinois 
Construction Company. 


Syracuse, N. Y.—It is rumored that a company 
is about to be organized here for the operation of 
telephone plants by a new system, the invention 
of Syracuse men. The capital stock of the com- 
pany will be $2,500,000 or $5,000,000. The object 
of the invention is to present an antomatic tele- 
phone system whereby each subscriber can call 
and talk with any other subscriber without the 
intervention of the central office to make the nec- 
essary connection. It is simply necessary to move 
the indicator of the call to the desired subscrib- 
er's number, depress the call lever, when the bell 
at the desired station immediately responds, thus 
signaling the subscriber to his telephone. The 
men said to be interested in the enterprise are 
Charles M. Warner, Hendrick S. Holden, Edward 
A. Powell William Nottingham, George M. 
Barnes, Anthony Lamb, George W. Hey and Ar- 
thur E. Parsons. 


Opening the Great Fair. 

А highly interesting, not to say important, in- 
cident in the ceremonies at the opening of the 
Columbian Exposition at Chicago was the touch- 
ing of the key which closed the electrical cir- 
cuit and set all the enginery of the great Fair in 
motion. Ав the supreme moment approached 
the eyes of the countless multitude were fixed on 
the little instrument that, as it were, held the 
machinery in leash, and as President Cleveland, 
pausing in his speech, raised his hand and placed 
his finger on the key there was а momentary hush 
of expectancy which was broken by tumultuous 
cheers as the pressure of the finger was applied 
and the vast and complex aggregation of mechani- 
cal apparatus became imbued with life. The 
scene ав the President stepped forward is graphi- 
cally portrayed in the illustration given here- 
with. 

The instrument used on the occasion, clearly 
outlined in the picture, was the Victor Telegraph 
Key—in this instance made of gold although 
ordinarily composed of steel. It is needless to 
gay that it performed its function in the.proceed- 
ings ав perfectly as science апа art conduce to 
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perfection, and awakened admiration for the 
splendid electrical engineering by which such a 
vast and promiscuous array of machinery could 
be put into spontaneous action through its opera- 
tion. 

The “ Victor” telegraph key, which gained his- 
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Queen & Company at the World’s Fair. 


An Elaborate Exhibit. 


We have received from Philadelphia an attractive 
pamphlet, Some Features of the World's Columbian Expo- 
sition,” issued by Queen & Company, Incorporated, from a 
perusal of which it is evident that the exhibits of this 


PRESIDENT CLEVELAND OPENING THE Мовір'з Farr. 


torical significance by its employment on so 
memorable an occasion, will be on exhibition in 
Chicago at the headquarters of its makers, The 
E. S. Greeley & Company, Floor 1, Section F, 
Space 8, Electricity Building, where the com- 
pany have also а large and elaborate electric and 
railway exhibit. 

F leased as this company must have been at the 


ж 
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selection aud success of their telegraph key they 
had an additional reason for feeling gratified in 
the effective workof another of their productions 


on the same occasion. Conjointly with the key 
which executed its task so successfully tne Greeley 
Exeter Dry Battery is entitled to due credit for 
its share in the opening performances. From 
four cells of this battery was derived the initial 
electric current that was employed upon the cir- 
cuit which was closed by President Cleveland 
touching the key. The electromotive force of 
this cell was 1.5 volts and the &mperage 8; size 
(cylinder) 6 X2 inches. A cut of the battery is 
given above. 


concern cannot fall to prove of interest to all who арргесі- 
ate high grade apparatus. electrical and otherwise. 

To the readers of ELECTRICITY the name of Queen ’ at 
once suggests electrical testing instruments, and it may 
surprise some to learn that while a large department is de- 
voted vo such apparatus, it is only one of several others 
which embrace scientific appliances of almost every de- 
scription. i і 

Five separate exhibits are made necessary to properly 
exploit these various branches—one in the Electricity 
Building and four in the Liberal Arts Building. 

Queen & Company will be glad to mall a copy of the 
above pamphlet to intending visitors, who will find it of 
much assistance, containing as 1t does general information 
regarding Chicago and the Fair and exact particulars as 
tothe location and character of each of their exhibits. 
Application should be made at once as the supply 18 
limited. 
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small power. For fans, sewing machines, and the like, the 
Premier Motors, Dynamos and Batteries are especially to 
be commended as embodying all the latest improvements 
and constructed with a view to the best practical results. 
The No. 1 Premier Motor. made on improved model and of 
neat design, starts immediately when current is applied 
and will run on one cell of the Premier Grenet Battery. It 
can be used for driving small machinery, and is well 
adapted for the use of students and amateur electricians. 
A four inch fan 18 provided for this motor. The new brush 
holder designed for use with the Premier motors enables 
the user to govern the pressure without the use of screw- 
drivers or pincers and can be raised and cleaned and the 
commutator cleansed without the slightest trouble. 

The Premier Outfits are so well known that to mention 
them is simply to evoke the good estimation in which 
they are held by all who have made use of them, and those 
who need any of the apparatus or material supplied by 
this house need have no misgivings about the quality of 
the articles purchased. The s'ock comprises dynamos, 
motors, batteries, cells, fans. wire, castings (rough or fin- 
ished), zinc, bluestone, lamps of various kinds, telegraph 
instruments and everything kept on hand in a specialty 
supply house. 


Imported Carbons. 


The General Incandescent Arc Light Company (8 Berg- 
mann president) has taken the agency for the United 
states and Canada for the arc light carbons and carbon 
brushes manufactured by каргік Elektrischer Beleuch- 
tungskohlen in Nurnberg, Actiensgesellschaft vormals Ch. 
Schmelzer. The electric lighting public will hence have 
an opportunity to purchase the very best grade of im- 
ported carbons at prices which compare favorably even 
with domestic carbons. It is well known that the Euro- 
peans have beaten us on the quality of carbons, but their 
high price has heretofore kept them out of the market 
here. Sold in competition with American goods they are 
sure to be well received. 


‘Washburn & Moen. 


Washburn & Moen Manufacturing Company, Worcester, 
Mass.. report an enormous business іп their Insulated Wire 
Department. They have recently secured some of the 
largest rat]road contracts. 

The company announce that they will soon locate in a 
large and commodious factory at their South Works. This 
factory will ve equipped with most modern machinery. 

It is their intention to produce nothing but exceptionally 
high grade wire. The large number of orders which they 
are daily in receipt of plainly shows the trade appreciate 
their high grade goods. 

The rapid progress of this department clearly demon- 
strates the push and energy of the corporation. 


— 


The C. & H. Snap Knife Switch. 


The C. & H. switch. which is herewith illustrated, is de- 
signed to meet the demand for a good knife snap switch, 
that will have a positive quick break action without too 
much complication and consequent expense. The length 
of the break is greater than any other switch on the market, 
making it especially desirable fo» high tension circuits. 
The design 1з extremely simple, taking and new. They 


The Commercial Electric Company. 


This company has appointed the following well-known 
supply houses agents for their goods: 

The E. G. Bernard Company, Hall Building. Troy, N. X.; 
F. A. Swan, 194 Summer street, Boston, Mass.; the W. D. 
Graves Manufacturing Company, 8 Case Place, Cleveland, 
Ohio; Jones Bros. Electric Company, 30 Court street, Cin- 
einnati, Ohio; Bissell & Dodge, 518 Summit street, Toledo, 
Ohio; Commercial Electric Company, 55 Gratiot avenue, 
Detroit, Mich.; Southern Engineering Company, 288 Fifth 
street, Louisville, Ky.; F. L. Wolfrum, 455 Rookery, Chl- 
cago, lll: E. G. Bruckman, Equitable Bullding, St. 
Louis, Mo. 

The products of the company, although on the market 
for a few months only, have met with 2 wide sale, and 
have already established for themselves a solid reputation. 


The Premier Products.” 


The electrical specialties offered to the public by Mr. M. 
R. Rodrigues, No. 17-19 Whipple street, Brooklyn, ате 
worthy the attention of all who are using, or contemplate 
using, electricity in the operation of apparatus needing 


Ink 0. & Н. SNAP KNIFE SWITCH. 


are made dipped and polished, single, double or triple 
pole, mounted on wood or slate bases, in а great variety of 
styles and capacities from 15 to 1.000 amperes. The switch 
is designed and patented by Mr. H. H. Cutler, and is manu- 
factured by the firm of Cutler & Hammer, 313 Canal street, 
Chicago. 


C. & C.“ Co.'s Philadelphia Branch. 


The following announcement is made by Mr. G. H. 8. 
Young, of Philadelphia : 


I beg to advise you that I have severed my connection 
with the Pennsylvania General Electric Company, 509 Arch 
Street, this сісу, taking effect May Ist, and am now located 
at the address of the** C. & C." Electric Motor Company, No. 
43 N. Seventh street, where I shall be glad to hear from 
you whenever you are lu the market for electrical appa- 
ratus, or have information concerning prospective buyers. 
We are 1n a position to furnish motors and dynamos in any 
size from 44 H. Р. to and including 100 B. P., also to contract 
for isolated lighting and transmission power plants іп part 
or wrole. Thanking you for past favors and asking a 
continuance thereof, assuring you that any information 
will be fully appreciated, I am, 

Respectfully yours, 
а. H. 8. Youna. 
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Micanite. 


The Mica Insulator Company, 218 Water street, New 
York City, report increased sales for their perfect micanite 
insulators. 

Besides the leading electrical manufacturers here and 
abroad who have adopted this improved method of hand- 
ling mica, it 18 being used by the largest electrical street 
railway companies for repairing their motors and generat- 
ors. Mica as an insulator is acknowledged by leading elec- 
triclans to be equal, if not superior, t? any insulating 
material now onthe market. The advantage isseen ata 
glance, when one can purchase micanite Insulators in any 
form ready to be placed in the machine without 1088 of time 
or material. Taking into consideration the great saving 
in cost over using mica in the regular sheet form, 10 
wil certainly рау any one wishing the best insulator to 
investigate micanite. 


Howson & Howson. 


The above firm announce that Mr. Robert T. Frazier has 
been appointed Manager of their Washington office, which 
has now been moved to the National Union Building. 918 F 
Street. Mr. Frazier is a graduate of the Naval Academy 
at Annapolis, and has had an experience of five years as 
Examiner in the Patent Office, having at the time he re- 
signed from the Bureau to take charge of the Washington 
office of Howson & Howson, earned his promotion to the 
position of а Principal Examiner. 


The New Sunbeam Lamp. 


The trade have begun to show their appreciation of the 
enterprise exhibited by the Star Electric Lamp Company 
of Chicago in getting their new lamp ready for market во 
promptly. Orders are already deginning to come in in?a 
way that 1з encouraging tothem, and the outlook for the 
new lamp із very satisfactory. Those that have been sent 
out are proving allthat has been claimed for them, and the 
company feel that they have made a great hit. 


The Columbia Lamp Company. 


The Columbia Lamp Company of 8t. Louis are now in 
full blast, with factory running full time. 

The popularity of tbe Columbia lamps has been proven 
again by the influx of orders. The company deserves full 
success and has really laid the trade at large under obliga- 
tions to it by its winning fight against the Trust. 


New York insulated Wire Company. 


The above company, best known to fame through its 
justly celebrated Grimshaw wires, has Just issued a neat 
little handbook containing full information as to the com- 
pany’s various products and a number of valuable tabies of 
a practical nature, such as wiremen and engineers nced 
to refer to almost constantly. Copies will be sent free to 
the trade by addressing the company, 15 Cortlandt str: et, 
New York. 


On Deck Again. 


The Buckeye Electric Company, of Cleveland, Ohio, 
makers of the Buckeye lamps, are again open for business, 
and are ready to fill orders promptly. Buckeye lamps need 
no endorsement, and the announcement that they are 
again on the market will give pleasure to many consum- 
ers. 


COMMERCIAL PARAGRAPHS. 


Another week of large sales of Shield Brand Moisture- 
Proof is reported by the Ansonia Electric Company, for- 
merly the Electrical Supply Company. 


George Cutter is supplying the Morris Poletops for the 
new electric railway at Syracuse, the first order being for 
over four hundred. 


The Redding Electric Company, 41 Federal street, Bos- 
ton, have issued their April catalogue, giving full informa- 
tion in regard to the well-known Jona specialties. 


The International Trading and Electric Company have re- 
moved from the offices formerly occupied in the Times 
Building to larger quarters at 40 Cortlandt street, where 
they will have greater facilities for handling an increasing 
export electrical business. 


We would call attention to the change of advertisement 
of the Star Electric Lamp Company in this issue. This 
company is now prepared to fill all orders іп any quantity 
promptly. 


The full page advertisement which appears in another 
part of this issue, showing eleven different types of electric 
gas lighting devices which are manufactured exciusively 
by the Electric Gas Lighting Company, Boston, forms the 
complete set of these devices in existence. This company 
owns all the patents on these devices and for years has 
been making and selling them by tens of thousands. To- 
day a practical monopoly of this branch of the electrical 
business is enjoyed by the same corporation and the 
amount of business being done Is enormous. 


ELECTRICITY. 
INCORPORATIONS. 


The Southwestern Telephone Company has filed articles 
of incorporation to operate in La Plata County, Col., with 
a capital stock of 825 000. Dliectors · J. E. Schutt. G. W. 
Larimer, А. R. Lewis, H. C. Fancher and J. M. Morgan. 


Articles of incorporation of the Pecos Company, with a 
capital stock of #5,000.000, have been filed in the office of 
the Secretary of State of New Jersey. The purpose of 
the company із to aid and promote enterprises for the de- 
velopment and exploration of the agricultural. mineral, 
landed, or other resources, natural or artificial, in the val- 
ley of the Pecos River in New Mexico and Texas. The 
company will equip railways. telegraph. telephone. 
electric, gas and water lines. The principal office in New 
Jersey will be in Jersey City. while the ніп office will be 
in Colorado Springs. The incorporators are James A. 
Hagaman, Thomas H. Edsall, of Col rado Springs, and 
Charles A. Otis and Richard J. Boths, cf New York. 


The Pittsburg, Greenbulg and Latrobe EL сігіс Railroad 
Compa ny. of Pittsburg, Pa. Capital stock, $1,000.000. The 
officers are: J. L. Mitchell, president; James H. Thomson. 
G. L. Owens, A. A. Stevens. John N. Givin, all of Tyrone, 
Pa. 


The South Jersey Traction Company, Bridgeton, N. J. 
Capital stock, $400,000. Incorporators: George Wood and 
Richard W. Clay, of Philadelphia; and Walter H. Bacon, 
of Bridgeton. Mr. Wood has been elected president. Mr. 
Clay vice-president, Mr. Bacon secretary and treasurer. 
The company has contracted for the purchase of the prop- 
erty and franchise of the Bridgeton Rapid Transit 
Company and the Bridgeton and Millville Turnpike Com- 
pany, and will succeed them in establishing trolley rail- 
waysin Bridgeton and along the turnpike to Millville. 


The Northwestern Water and Light Company, Lemars, 
Iowa. Capital stock, $200,000. President, J. H. Winchel; 
vice-president, Dr. M. W. Richey ; secretary and treasurer, 
J. K. Alline. The new company will acquire the title to 
the water and light plant now owned and operated by J. 
H. Winchel, which has been constructed at acost of $150,- 
000, and will extend its facilities to meet the requirements 
of Lemars. The new company will also build, equip and 


operate similar plants in other towns and citles. 


The Independence and Salem Railroad Company, Inde- 
pendence, Ore. Capital stock, $100,000. Incorpcrators: J. 
A. Veness, J. M. Vanduyn, George A. Smith, J. M. Starke 
and R. D. Cooper. The purpose of the company is buillding 
ofa railroad from Independence to a point on the west 
bank of the Willamette River opposite Salem. 


The Crouch Electric Supply Company. of Portland, Ore., 
for the purpcse of manufacturing electrical supplies Сарі- 
tal stock, $100.000. Incorporators: Samuel L. Lovell, Ed- 
mond C. Giltner and Harry J. Singleton. 


A charter has been granted for a new electric railway 
which will connect Chester, Pa., with Media, and the busy 
manufacturing towns of the Chester Creek valley. The 
officers of the new company are John B. Robinson, pre si- 
dent; Edmund Jones, secretary ; Edward A. Price, treas- 
urer, and Wm. Ward, solicitor. 


The klectric Railroad Company, Auburn, N. Y. Capital 
Stock, $50,000. Directors: Charles E. Eddy, Frederic E. 
Storke, Frank B. Bemis. Arthur L. Sweetzer, Arthur F. 
Eastabrook, George Underwood, Edward B. Martin, Ed- 
ward F. Allen, Alexander Beal. 


The Winchester Electric Light Company, Winchester, 
IH. Capital stock, $14,000. Incorporators: William Hins- 
further, Solomon Hinsfurther, William Milhous, Charles Н. 
Condit, William Neat. 


The Franklin, Bridesburg and East Fairmount Park 
Railway Company, Philadelphia. Capital stock, $78,000. 
President, George W. Ruck. It will be an electric railway. 


The Huntington Electric Light Company, of Huntington, 
Suffolk County, N. Y. Capital s'ock, $20.000. Directors: 
Walter Lindsay, А. B. Gildersleeve, F. C. Hill and others, 
of Huntington. 


The Chicago Electric Transit Company, Chicago. Capi- 
tal stock, $500,000. Incorporators: John Casselman, Henry 
Wulff and Alonzo Н. Hill. 


The Ossining Electric Railway Company, at Albany, 
М. Y. Capital stock, $50,000. Directcrs; John V. Cockcroft. 
Hiram McGonegal, В. К. Stone, J. P. 'Iruesdali and others, of 
Sing Sing, N. Y. ‘lhe company will construct a street rail- 
road from Sing Sing to Sparta, Westchester County, N. Y. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED May 2, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


496,533.  Electric-Distribution System for Railways. 
Nelson W. Perry, Cincinnati, Ohio, assignor of one- 
fourth to Thomas T. САП, same place. Filed May 
27, 1891. 

496,550. Electric Locomotive. Eben M. Boynton, West 
Newbury, Mass. Filed Dec. 7, 1891. 

496,681. Double-Pole Trolley. Thomas E. Adams, Cleve- 
land, Ohio, assignor to the Brush Electric Company. 
Filed June 11, 1589. 


„496,658. 
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ELECTRIC LIGHTS AND APPLIANCES. 


496,409. Electric-Arc Lamp. Fritz Hansen, Leipsic- Reud- 
nitz, Germany, Filed Dec. 18. 1892. 

496,455. Electric-Lighting System. Elihu Thomson and 
Edwin W. Rice. Jr.. Lyun, Mass.. assignors to the 
"homson-Houst^on Electric Company of Connecticut. 
Filed A pril 14, 1884. 

496.474. Electric Варса Joseph Dillon, Larchmont, 
N. Y. Filed Ju! e XR, 1892. 

496.701. Electrode for Arc Lamps. 
Sarah J. Sanders, Portland, Oreg. Filed June 15, 1892. 

496,709. Electric-Aic Lamp. John F. Sanders апа ға ah 
J. Sanders. Portland. oreg. Filed June 15, 1892. 

496.792. Attaching Device for Electric-Light Fixtures. 
George Peeples. Philadelphia. Pa.. assignor to the 
Thackara Manüfacturlug Comp *ny or Pennsylvania. 
Filed Nov. 19, 1892. 


DYNAMOS AND MOTORS. 


496.449. Perforated Pole-Ptece for Dynamc-Electric Ma- 
chines. Charles E. Scribner and Ernest P. Warner. 
Chicago, III., assignors 10 the Western Electric Com- 
pany,same place. Filed Feb. 7. 1890 

496.456. Commutator for Dynamo-Electric Machines. 
Elihu Thomson. Swampscott, Mass, assignor to the 
Thomson-Houston Electric Company of Connecticut. 
Filed Dec. 2, 1891. 

496,514. Armature for Dynamc-Electric Machines. Walde- 
mar Fritsche, Berlin, Germany. Filed Dec. 2. 1892. 
496.522. Controlling and Equalizing Flectric Motors. David 
Mason, Schenectady, М. Y.. assignor to the General 

Electric Company of New York. Filed April 22, 1882. 

496,567. Utilizing Electric Motors for Operating Machin- 
ery. Carl Hoffmann and Ernst Richter, Berlin, Ger- 
many, assignors to Siemens & Halske, same place. 
Filed Nov. 7, 1892. ; 

496,710. Friction-Coupling for Dynamos or Motors. Elihu 
Thomson, Swampscott, Mass., assignor to the Thom- 
son-Houston Electric Company of Connecticut. Filed 


Dec. 10, 1891. 
Packard, 


496,791. Armature Attachment. William D. 
Warren, Ohio. Filed March 25, 1892. 

496,648. Magnet-Armature. Fred L. Gregory, Chicago Ш. 

Filed Nov. 16, 1892. 


John F. Sanders and 


BATTERIES. 


496,517. Manufactureof Electrodes for Primary or Second- 
ary Batteries. Rudolph T. E. Hensel, Dresden, Ger- 
many. Filed June 17, 1892. 

Galvauic Battery. Frank K. Irving, Brooklyn, 

сад to the Franklin Electric Company, New York, 

М.Ү. Flled Jan 27, 1592. 

496,748. Element for Galvanic Batterles. Auguste L. 
De Meriteus, Paris, France. Filed Sept. 80, 1891. 


TELEPHONE AND TELEGRAPH APPARATUS. 


496,518. Vibratory Telegraphy. Stephen D. Field, Yonkers, 
N. Y. Filed July 30. 1892. 

496,549.  Printing-relegraph Instrument. Alexander H. 

Wirsching, Brooklyn, N. Y. Filed June 8, 1892. 


MEASURING INSTRU MENTS. 


496,500. Electrical Measuring-Instrument. Edward Wes- 
ton, Newark, N. J. Filed Feb. 17. 1892. 

496,501. Shunt for Electiical Measuring-Instruments. Ed- 
ward Weston, Newark. N. J. Filed Nov. 28, 1892. 

496,678. Voltmeter. Alakelyan H. Armen, Lynn, assignor 
to Duncan Gillis and ‘thomas W. Gleason, Boston, 
Mass. Filed sept. 8. 1892. 

496.728. Electric Meter. Joseph Edmondson and Joseph 
Oulton. Bradford, Eneland. Filed Sept. 29. 1892. 

496,746. Correcting Electricity Meters. Joseph Oulton and 
and Joseph kdmondson, Bradford, England. Filed 
Sept. 28, 1892. 

496.801. Electrical Testing Outfit for Cables, etc. Edward 
W. Stevenson. New York, N. V., assignor to Samuel L. 
пох ang Edward B. Fox, Philadelphia, Pa. Filed Sept. 

1 
MISCELLANKOUB. 


496,427. Electrically-Operated Overhead Traveling Crane. 
William H. Morgan. Alliance. Ohio. as:ignor of three- 
fourths to Thomas R. Morgan Fr., Thomas R. Morgan. 
i and John R. Morgan, same place. Filed July 

. 1891. 

496,432. Magnetic Crane. William Н. Morgan. Alliance, 
Ohio. Filed June 9, 1892. 

496.433. Pillar-Crane. William H. Morgan. Alliance, Ohio. 
Filed June 18. 1892. 

496,591. Apparatus for Making Blanks by Electricity. 
George D. Burton. Boston, aud Edwin E. Anı ell, Som- 
erville, Mass., assi noris tothe Electrical Forging Com- 
pany of мапе. Filed Feb. 20. 1891. 

496.599. Working Brass by Electricity. George D. Burton. 
Boston, Mass., assizncr to the Electrical Forging Com- 
pany of Maine. Filed Sept. 28. 1891. 

496,593. Electric Forge. George D. Burton. Boston, Mass., 
assiznor to the Electrical Forging Company of Maine. 
Filed April 15, 1892. 

496,597. Electroplating Apparatus. Seth C. Catlin, Bloom- 
field. N. J., assignor to Emma F. Catlin, same place. 
Filed June 6, 1892. 

496,594. Electric Forge. George D. Burton, Boston, and 
Edwin E. Angell, Somerville, Mass., assignors to the 
Electrical Forging Company of Maine. Filed May 


3, 1892. 

496,602. Electric Signaling Apparatus. Stephen D. Field, 
Yonkers, N. Y. Filed Fares. 1898. 

496,611. Automatic Safety-Switch. Adelbert E. Hutchins, 
Detroit, Mich. Filed Dec. 22. * 892. 

496,618. Electric Gas-Lighter. David J. Quinn, Brookline, 
and Paul W. Hoffman, Boston, Mass.. assignors to the 
Iona Manufacturing Company, Portland, Me. Filed 
June 20, 1892. 

496.652. Insulator for Telegraph-Wires. Ralph С. Hemin- 
way, Covington, Ky., and James С. Gill, Muncte, Ind. 
Filed Jan. 3, 1893. 

496,690. Electiic Alarm. Henry F. Kolbe, Detroit, Mich. 
Filed Nov. 14, 1892. 

496,724. Burglar and Fire Alarm. William C. Diliman, 
Brooklyn. and George A. Seib, New York, М. Y. Filed 
July 11, 1892. 

496,775. Electric Forge. George D. Burton, Boston, and 
Edwin E. Angell, Somerville, Mass., assignors to the 
Electrical Forging Company of Maine. Original applica- 
tion filed Oct. 6, 1891. Divided and this application flled 
Nov. 18, 1892. 

496,786. Electric Signaling Apparatus and System. Jacob 
W. Lattiz, Easton, Pa. Filed Dec. 27, 1892. 

496,787. Electric Signal Apparatus. Jacob W. Lattig, 
Easton, Pa. Filed Jan. 25, 1898. 

496,807. Electric Cut-Out. Augustus Wright, Providence, 
K.I., assignor to the Hope Electric Appliance Company, 
same place. Filed Nov. 9, 1892. 

496,808. Electric Switch. Augustus Wright, Providence, 
R.I.,assignor tothe Hope Electric Appliance Company, 
same place. Filed Nov. 9, 1892. 
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Atomic and Molecular Motions. 


BY A. E. DOLBEAR. 


When there are bodies of any degree of mag- 
nitude moving among each other as air mole- 
cules must do, there will necessarily be more 
or less rotary movements caused for the ваше 
reason that vibratory movements are, for very 
few of the impacts would be exactly in the 
line of translation, so all of these movements I 
have described are present in all gases at all 
times, and a clear perception of their character 
апа mechanical necessity will be verv helpful in 
seeing what further phenomena will follow from 
such conditions. Thus, suppose one of you were 
to hold up a shield against which baseballs 
should be thrown. Each one as it struck 
would produce some pressure upon it, and if a 
great number should be thrown so that some 
were striking upon it all the time the one hold- 
ing it would be subject to a constant pressure 
tending to force him backwards. The strength 
of this pressure would depend upon how many 
balls struck the shield per second, and also on 
their velocity; their momentum would produce 
a constant pressure, and this is precisely the con- 
dition in a vessel filled with a gas. If the preas- 
ure of the air be fifteen pounds per square inch, 
it is due to the impact of the free flying molecules 
that strike with sufficient force to produce that 
pressure. In like manner the pressure of steam 
upon the piston head of а steam engine is caused 
by the impact of great numbers of water mole- 
cules in gaseous form, and as we very well know 
may be as great ав 200 pounds per square inch or 
more. А 

It is commonly said that the expansibility of 
gases is due to this repulsive force. If one applies 
the above mechanical considerations he will see 
that the term repulsion has no business there. 
When one throws а ball against the side of the 
house, and it rebounds to him, he does not think 
it needful to suppose а repulsion between the ball 
and the wall, he sees that the return is due to the 
elasticity and the energy of the ball. So if the 
air in this room could be all pumped out, and & 
single cubic inch of air re-admitted, every parti- 
cle of it would move in the same mechanical way, 
striking upon each’ other, bounding away to 
others and to the walls, in every direction, 

so that one would in a very short time find as 
many molecules in acubic foot of one part of the 
room as another, but there would have been 
nothing like repulsion that had anything to do 
with it. The laws of motion are quite sufficient 
to account for all that happens without having 
recourse to befogging ideas, 

Suppose now that, the vibratory rate of the mole- 
cules be increased—that is, suppose the amplitude 
of vibration to he increased, no matter how, so 
that each molecule needed more room for itself,—a 
series of such molecules, each one having a greater 
amplitude of motion, would have a corresponding 
increase in the length of the series proportional 
to the number of molecules and to the increase 
in the amplitude. We say of a body that has its 
length increased in such a way that it has ex- 
panded. We also know that such increase in 
dimensions is due to what we call heat, and on 
this mechanical theory one sees how it comes 
about if heat be the vibratory motion of the 
molecules; indeed it follows as a necessary con 
sequence from such motion, and it gives one too 
a very definite idea of the nature of heat itself. 
Observe that what we are now talking about is 
not translatory motion or oscillatory motion, but 
the motion of molecules in contact with each 
other; so that only vibratory motions proper, due 
to change in form, are possible, it is not needful 
to consider that the centres of the molecules 


change their positions in any case further 
than to allow for the increase in the ampli- 
tude of the series of molecules. I have said 
molecules in contact with each other. One may 
occasionally run across the statement that mole- 
cules are not in contact with each other at all, 
and sometimes one reads that molecules are rela- 
tively as far apart asthe members of the solar 
system are from each other, but numerous meas- 
urements lately made show plainly that the dis- 
tances apart of molecules in many solids and 
some liquids is at most not greater than a frac- 
tion of the diameters of the molecules. In 
gases at common pressures and temperature, the 
statement is approximately true. For instance, 
the air molecules in this room may move two 
hundred times their own diameter before coming 
in collision with others. A distance two hundred 
times the diameter of the earth is 8,000 x 200 
= 1,600,000 miles, nearly seven times the distance 
to the moon. 

Expansion then, whether in gases or solids, is 
due simply to molecular impact, each molecule 
requiring more room for movement when its am- 
plitude of vibration is increased. Moreover, it is 
found in practice that the energy of the molecules 
in a gas is proportional to their temperature 
when measured from what is called absolate zero, 
and this shows to us that temperature is to be 
measured by the amplitude of such vibratory 
movement, and that the energy of a molecule is 
proportional to the square of that amplitude. 
From this it follows that at absolute zero, where 
there is no vibratory motion, there is no such 
condition as what we call gaseous. The molecules 
would quietly fall to the bottom of the contain- 
ing vessel like so many shot and lie still. 


The chemists have found too that at very low 
temperatures chemical action does not take place, 
and they have come to the conclusion that at 
absolute zero, the condition where there is no 
temperature, that is, no vibratory motion, what 
is called chemical affinity does not exist, mole- 
cules have no ability to combine with each other 
as they do when each molecule has some vibratory 
rate. Now, all the various kinds of matter which 
we are acquainted with have to be examined and 
experimented with at common temperatures, that 
is, temperatures generally above freezing, which 
is foar hundred and sixty degrees above the 
absolute zero I have mentioned, and consequently 
all molecules are chemically combined in one 
way or another. Even the gases, like oxygen, 
consist of molecules of two atoms chemically 
combined. It seems therefore highly probable 
that at the point of absolute zero even mole- 
cules would fall to pieces. It is hardly probable 
that any one will be able in any way to reduce 
the temperature very near to absolute zero, but 
means have been found to reduce it as much as 
four hundred degrees below the freezing point 
of water, so that it is possible to liquefy all gases, 
even the air, and bring all chemical action nearly 
to a stand still. Such considerations give us an 
unexpected and extraordinary view of the rela- 
tions of some phenomena to molecular motion, 
for it makes plain that such conditions of matter 
as are called gases, liquids and solids, as well as 
those minuter cohesions due to what has been 
called chemical affinity, are in the last analysis 
dependent upon the vibratory motions of the 
atoms. In the absence of temperature all solidity, 
cohesion and many of the so-called properties of 
matter would disappear. It gives one also the 
hint that not unlikely the rest of the properties 
may be reducible to motions of some sort. 


I have already pointed out that other kinds of 
motion are possible, but I wish here to invite you 
to attend to some other results of vibratory mo- 
tion which are of the highest degree of importance 
both in philosophy апа in science. Every one 
knows of the existence of what is Called the ether, 


a substance that seems to fill the whole of space. 
The reasons for believing in its existence are 
compulsory, and physicists are studying its prop- 
erties, which are diiferent from the properties of 
matter in many important respects. Matter as 
we know it exists in the form of atoms which 
combine in all sorts of ways. The ether appears 
to be not molecular or atomic in any sense but to 
completely fill all space. Matter possesses gravi- 
tative ability so that all matter attracts all other 
matter. The ether has no such property so far 
as we can learn. A mass of matter, big or little, 
cannot move among other masses of matter with- 
out hinderance— we call it friction—but a maas 
of matter of any size can move through the ether 
without apparently meeting with any resistance, 
at any rate with such velocities as we have been 
able to observe. The earth turns on its axis and 
а point on the equator moves a thousand miles an 
hour. It swings in space about the sun at the 
rate of about nineteen miles a second and has 
been going at such a rate for no one knows how 
long. 

Astronomers tell us that the length of the year 
has not varied so much as & second in two thou- 
sand years. If the ether through which it is mov- 
ing offered any appreciable friction to the earth, 
it would decrease its velocity and the length of 
the year would change. 

Comets have been known to move in the neigh- 
borhood of the sun at the rate of four hundred 
milesin asecond, and some in their long journey- 
ings in their orbits are gone scores of years, but 
they return on time as if they had encountered no 
resistance. Such phenonema show how different 
the properties of the ether are from those of mat- 
ter, so it cannot be proper to speak of the ether 
as matter. The term substance is perhaps more 
appropriate. 

Nevertheless, the ether and matter are so in- 
timately related to each other that some kinds of 
disturbances or motions of matter set the whole 
body of ether in a tumble. Although transla- 
tory motions do not appear to be able to affect it, 
yet the vibratory motion we call heat sets пра 
series of waves that travel to an indefinite dis- 
tance init. What we call light consists of waves 
which have their origin always in such vibratory 
motions of atoms and molecules, chiefly the 
former. The ether transmits such wave motions 
with the velocity of 186,000 miles per second, so 
that it takes about eight minutes for the light of 
the sun to reach the earth, but the light of some 
stars reaches us that are probably so distant as to 
require thousands of years to come to us, so what 
we see to-day left the star before America was 
discovered, Rome was founded or the Pyramids 
of Egypt were built. If the ether absorbed or 
stopped any of the wave motions thus imparted 
to it, it would seem as if we would nct be able to 
see such distant stars as we can for their energy 
would allbe fretted away in their long journey, 
for the amount to begin with is not very great 
if it originates in а vibrating atom but the one- 
fifty millionth of an inch in diameter. Yet the 
whole of this vast space must be filled with this 
medium, the ether, or the light could not get to 
us at all. This gives one something of an idea of 
the immensity of space. 

In all probability light has been going ina 
similar way and at similar rate in the opposite 
direction, and one may follow this process as 
long as he pleases. He can come to no boundary 
to space, and no boundary to the ether, for as the 
ether is required to transmit light, if the latter 
should come to such a boundary in any direction 
it would be reflected back from it, in which case 
the whole canopy of thesky would be luminous— 
there would be no dark spaces. 


The ether then gives us information of the ex- 
istence of matter and its vibratory motion at im- 
mense distances from us. That the motion is of 
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the kind I have described is plain for the follow- 
ing reasons: When one analyzes the light that 
comes from heated gases, it is seen that each dif- 
ferent kind of matter gives out light of different 
wave lengths and colors. Hydrogen gives some 
red and some blue light. Sodium gives out 
yellow light, and so on. The waves are of definite 
and measurable lengths and are found to be very 
short, somewhere from the thirty-seven-thou- 
sandths of an inch to the sixty-thousandths of an 
inch. As light moves at the rate of 186,000 miles 
per second, an atom must vibrate as many times 
in а second as there are such waves in a hundred 
and eighty-six thousand miles. You can cipher 
it out at your leisure, but you will find it sucha 
prodigious number as four hundred millions of 
millions for the longest we can see and much 
more than that for shorter waves. This is the 
rate of atomic vibration per second. 
( To be continued.) 


The Telephone in Sweden. 


——— 


BY G. EMIL HESSE. 


It is а peculiar fact that new discoveries are 
quickly adopted in some countries while the 
very same thing is more or less neglected in 
others. There is nevertheless always some reason 
for such a result if considered closely. 

The rapid increase of the telephone in Sweden 
may be attributed to the great distance between 
the cities and the comparatively high rates 
charged for telegrams. When to this is added 
that very powerful companies were formed for 
the purpose of manufacturing and introducing 
them, and the cost to the subscriber was reduced 
to & minimum, the whole thing becomes very 
natural. 

The instruments manufactured by Eriksson & 
Company, Stockholm, are of а superior auality 
both in regard to their working and outer appear- 
ance. This firm not only supplies the demand of 
the country, but also exports large numbers 
to foreign countries where they аге unpro- 
tected by patent, and which Dr. Bell thought 
fifteen years ago were not worth while to bother 
with. 

Bell telephones were at first imported, but they 
had very soon to give way to their more aggres- 
sive local competitor. In this and every other 
country where patent was applied for and ob- 
tained, no such competition is possible, but there 
is no doubt that a livelier interest and a greater 
appreciation would have been manifested if such 
competition had been allowed. The great mass 
of people do not as а rule take kindly to monopo- 
lies, even if the thing itself is good. The in- 
ventor, on the other hand, is entitled tothe fruits 
of his work, but the facts are generally that the 
inventor gets very little апа the company that 
controls the patent the most. 

The popularity of the telephone in Sweden can 
be surmised from the fact that there is hardly a 
Store or an office in Stockholm that does not 
have one, and this is the case almost to the same 
degree in the smaller towns. One may goto any 
of those storesand by paying 5 óre (1.5 cents) 
speak to almost апу one and to any part of the 
country. A little more must be paid if the dis- 
tance is very great. 

There are also а good many stations and stores 
where telephone messages are received and sent 
thence in writing to those that have no instru- 
ments,in the same way as telegrams but at a 
much lower rate. 

At first private companies built and operated 
the whole system, but the Government began in 
1889 to take an interest in the business, which it is 
gradually acquiring. | 

Statistical data issued by the Kongl. Telegraph 
Styrelsen for 1891 show that the State at the end 
of the year owned 22,768.7 kilometers, with 235 
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central stations and 10,249 instruments. At the 
end of 1890 the total length of the State lines was 
12,779.4 kilometers with 126 stations and 4,947 in- 
struments. This shows a very substantial increase 
for one year, but we must not forget that it does 
not represent altogether new work, because the 
State bought in a good many private lines. 

The length of the lines owned by private com- 
panies was at the end of 1891 38,000 kilometers 
with 400 central stations and 15,000 instruments. 
The length at the end of 1890 was 39,800 kilome- 
ters with 432 central stations and 15,500 instru- 
ments. This shows a falling off for the private 
companies for the reason already mentioned. 

The total length of the lines at the епі of 1891 
was therefore 60,768.7 kilometers, and at the end 
of 1890 52,579.4 kilometers; increase, 8,184.3 kilo- 
meters. Central stations, 1891, 685, and 1890, 
558; increase, 77. Instruments, 1891, 25,249, and 
1890, 20,447; increase, 4,802. 

The cost of the State lines was 3,703,713.31 
kroner, and of that sum 1,403,110.39 kroner was 
expended during 1891, which goes to show that 
the Government only recently took the question 
in earnest. 

The gross receipts for 1891 were 744,983 kroner, 
or 72.69 kroner per instrument, which is a little 
less than $20. The net income was 258,299 
kroner, which on the capital invested means a 
profit of about 7 per cent. 

To show the great importance of the telephone 
in Sweden, it is interesting to note that the total 
length of the telegraph lines, including about 
8,000 kilometers cable, was at the end of 1891 
32, 264.5 kilometers. The gross receipts were 
1,464,491.31 kroner and the net income 123,096.89 
kroner, which compared with the profit on the 
telephone is very little. Few if any inventions 
can show such results, but it proves that it is not 
always wise to neglect patenting good inventions 
in Sweden, a thing generally done by American 
inventors. 


Some Applications of Electricity to Chem- 
istry.—11.* 


The electrolysis of fused salts has not been 
studied nearly so thoroughly, either from a theo- 
retical or practical’ point of view, as the aqueous 
solutions of the same compounds. This is partly 
because it is not easy to work with substances 
which are red or white hot. Again, many of the 
salts volatilize at temperatures close to their fus- 
ing points, and on the small scale necessary for 
laboratory work it is troublesome to regulate such 
temperatures with any accuracy. The electrolysis 
of fused salt is a tempting process, Chlorine is 
given off at one pole, and there is no trouble from 
the formation of hypochlorites. At the other pole 
sodium comes off in vapor. Sodium, it need 
hardly be mentioned, is very much more valuable 
than caustic soda. It is largely employed for 
reducing aluminium from its chloride by substi- 
tution. In addition to that, however, it would 
provide & means of obtaining pure caustic, as all 
that has to be done is to allow water to act upon 
it. This would mean saving in packing and 
carriage. Many attempts have been made to 
produce sodium from fused common salt on a 
large scale, but во far the process does not seem 
to have been satisfactory. Sodium is produced, 
but it is difficult tocollect it free from salt. Then 
there is trouble with the anodes. The various 
metallic chlorides are mostly easily fusible, and 
so are many fluorides andcyanides. By employ- 
ing their fused chlorides, strontium, magnesium, 
calcium, aluminium, and barium may be reduced 
electrically. 

The chief industrial application of the electrol- 
ysis of fused salts is in the production of alum- 
inium. One of the forms in which aluminium 


* Abstract from Industries of a lecture at the Royal In- 
stitution, delivered by Mr. James Swinburne. 
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occurs in nature is a double fluoride of alumin- 
ium and sodium cryolite. This ore is fairly 
plentiful, and was for a long time employed in 
Germany as a source of sodium in soda manufac- 
ture. Thecryolite is fused and electrolyzed in an 
iron vessel. This is kept hot. and the cryolite is 
kept in a molten state by the heat produced by 
the passage of an enormous current against the 
resistance of the electrolyte. The oxide of alum- 
inium or alumina is in many cases dissolved in the 
cryolite also. Salt is frequently added to reduce 
the melting point, so that а lower temperature 
will serve. 


When an electrolyte is subjected to an electric 
current a transference of the radicle takes place, 
or as it is generally put, there is a migration of 
the ions. If a solution of chloride of copper were 
electrolyzed, and if there were no movement of 
the chlorine and copper during electrolysis, all 
the chlorine in the immediate neighborhood of 
the anode would be used up, and the water would 
becalled upon to give up oxygen. At the cathodes 
on the other hand a little copper would be pro- 
duced, but as soon as the salt in contact with the 
electrode was exhausted hydrogen would be 
evolved. The result would be that with, say, а 
20 per cent. solution of the salt, only a fifth of 
the chlorine and copper corresponding to the 
quantity of electricity passed would be produced, 
the rest being spent on decomposing the water. 
The solution would in fact be decomposed in the 
exact proportion in which it came in contact with 
the electrodes. This transference is made avail- 
able in electrical tanning. It takes а lon; time 
to tan a thick hide, because the tanning solution 
penetrates the skin very slowly, on account of the 
cells of which it is composed being impervious. 
Mechanical agitation will force the liquid into the 
interstices of the hide, but по farther; it cannot 
force the liquid through the walls of the cells. 
The passage of electricity, however, causes the 
tannin to pass through the walls of the cells also. 
It thus comes about that mechanical agitation 
alone does not accelerate tanning much, and elec- 
tricity alone is also of little use, for the movement 
of the radicles is exceedingly slow. Thecombina- 
Шо Ив most effective, however, as the agitation 
brings the liquor into contact with the cells, and 
the electrical action drives it through the walls. 
The action of electrical tanning has been investi- 
gated by Dr. Rideal and Mr. Trotter, and Mr. 
Falkenstein is doing further work on the same 
very obscure but interesting апа important 
subject. 

The osmotic theory stated above was given by 
the lecturer in a discussion on a paper by Messrs. 
Rideal and Trotter. Electric tanning on the 
Groth system is in commercial work in this 
country, and produces first-rate leather in a few 
hours. 


A 400 K. W. ALTERNATOR. 


The machine shown in ouc Frontispiece repre- 
sents the type of alternators built by Hillairet 
& Huguet, of Paris, three of which have been 
installed in the large station in the Champs 
Elysées, described in L'Industrie Electrique. 
These alternators have a fixed armature, and the 
fields, which are mounted directly upon the 
engine shaft, revolve within the armature, each 
of which carry 80 poles. The diameter of the 
fields is nearly 18 feet, and a current is generated 
of 183 amperes at 3,000 volts, and has a frequency 
of about 40 periods per second. 


The nomiual capacity of the machine illus- 
trated is therefore about 400 к. w., but will run 
upto 455 x. w. on emergency. The net efficiency 
guaranteed by the makers is 86 per cent. The 
insulation resistance of the armature is guaran- 
teed also 50 megohms and that of the fields 100,- 
000 ohms. 
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The Distribution of Power by Alternate- 
Current Motors—Il. 


BY ALBION T. SNELL." 


4. MULTIPHASE ALTERNATE MOTORS. 


Prof. Ferraris in 1885 experimented with multi- 
phase currents, and published his results in 
March, 1888, at Turin; and in May of the same 
year Tesla showed a rotary motor running with 
four wires; and Bradley, Haselwander, Wen- 
strom, Elihu Thomson, Dobrowolski, Brown 
and others have introduced various modifica- 
tions and improvements. The first practical 
demonstration was made by Dobrowolski and 
Brown with the Frankfort-Lauffen plant. 

It should be noticed that in all rotary field 


FIG. 1. 

motors and dynamos it is not the current, but the 
resulting magnetism, that rotates; thus, if there 
are two circuits and four poles. the magnetism 
will be displaced 90 deg. with each wave of cur- 
rent. In order to see this more fully, a simple 
case may be instanced. Fig. 1 is a four-pole di- 
phase motor of elementary type, with a closed- 
circuit armature, having neither brushes nor com- 
mutator. There are two alternating exciting cir- 
cuits, A A, and B B,, in quadrature. 

Suppose that A and A, be magnetized so as to 
cause lines of force to pass from A to A, through 
the armature C. Then B and B, will be neutral, 
for there will be no current in them at this mo- 
ment. 

Next, the current in А А, will gradually die 
away, and that in B B, will steadily rise in an 
equal and opposite ratio until the magnetic flux 
from B to B, and À and A, are neutral. 

This cycle will be repeated, but with one altera- 
tion—the current in А A, will rise to а negative 
maximum (assuming it to have been positive be- 
fore), апа the flux will be in the direction of 
A, to А; and in the next wave from B, to B. 
Carefully noting these changes, it is seen that the 


FIG. 9. 


magnetic field has rotated once for & complete 
Ein each of the circuits, and, therefore, the 


speed of the field rotation is af where N is the 


number of ~~ per second, and n is the number 
of pairs of poles in one circuit. In the case re- 
ferred to, since n — 1, the revolutions of the 
magnetic field will be the same as the number 


of ~~. To make а diphase dynamo it is neces- 


* Paper read before the Institution of Electrical Engi- 
aeers, London. 
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sary to replace the closed-circuit armature by a 
suitable electromagnet having as many free poles 
as there are poles in one of the alternate current 
circuits, to excite this magnet with a continuous 
current, and to cause it to revolve. * 

Then diphase periodic currents will be induced 
in the two circuits A A, and B B,, the phase dif- 
ference between them being 90 deg. 

Mathematically the currents may be expressed 
thus: 

That in A A, = К sina 


a6. 250 B В, = K сова = K sin (a — 7) 


which shows the phase difference between the 
two currents. Now, K is a constant for the partic- 
ular machine and a is a measure of the angular 
motion of the field. It will be seen that current 


in А A, is а maximum when a is equal to 2. 


and 3 л, and is zero when a is equal to O and л; 


the converse of this is the case with the current 
in B B,. 

Diphase systems require either four wires—i. e., 
two for each circuit—or else the common return 
must be of double section for the same loss. This 
is inconvenient on account of both cost and com- 
plexity; but & far greater objection for large 
plants seems to be the apparently excessive varia- 
tion in the field excitation, yet this view is 
strongly combated by many competent engineers. 
Let Fig. 2 be carefully examined. 

Curves А and B show the current-fluctuations 
in the two circuits, and D that in the common re- 
turn. The magnetic field will be caused by A 
and B alone, and, therefore, will be proportional 
to their sum at any instant. When А is a maxi- 
mum, B is zero, and the induction at this moment 
is proportional to the current in A alone, and is 


equal to, say, C sin 5 = C. When А and B are 


equal, as at 135 deg. of field rotation, the induc- 
tion is proportional to 2 C sin 185 deg. — C 1.4. 
Thus the excitation varies between 1 and 1.4, 
the difference being nearly 30 per cent. of the 
highest valne. The mean variation will be only 
about 15 per cent., it is true, but hysteresis and 
self-induction are proportional to the limiting 
values of the excitation, and eddy currents ap- 
proximately to the squares of these differences. 

Self-induction decreases the output for a given 
weight of material, and also by increasing the 
lag may largely sugment the idle current for 
small loads. 

To illustrate the fluctuation of the field excita- 
tion and consequent induction the sign of the 
negative curves in Fig. 2 may be changed, and 
they may be plotted above the time line as if they 
were positive in value; or two fresh complete 
curves may be drawn, as shown in dotted lines 
and marked A, and B, in Fig. 2, referring to the 
next twoimpulses of current immediately suc- 
ceeding waves A and B. 

Both these diagrams are justified by the con- 
sideration that each circuit in the motor contains 
at least two coils wound in opposite directions, 
and thus produces poles of different signs; аса 
therefore the magnetism rotates continuously. 

In Fig. 3 the sign of the negative curves has 
been changed, and the excitation fluctuation is 
shown by the top curves, which may be regarded 
as having reference to one of the poles of the 
rotary field, say the north pole; while with the 
double arrangement shown in Fig. 2, since there 
are two sets of curves—one positive and the 
other negative—the variations of both poles are 
indicated. But as the fluctuations are sufficiertly 
defined by the first method, the duplication in- 
volved in the latter seems to be unnecessary. 


*Rotary magnetic-field machines under certain condi- 
tions are reversible. See Electi ical Review, February 10, 
1898, in which an experiment is given showing the reversi- 
bility of a three-phaser.” 


In the preceding considerations the armature 
reactions have been neglected. These are not 
easily estimated without some experimental ac- 
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FIG. 8. 
quaintance with the machine in question. But 
their effect will be а maximum at starting, and 
will decrease as the armature speed increases, and 
would be nil if the speed of armature and field 
coincided—i. e., if the motor worked synchron- 
ously. The last condition is unattainable even 
with no load, for the friction of the bearings and 
air requires a certain amount of current in the 
armature to overcome it. Generally speaking, 
the armature reactions tend to weaken the result- 
ant magnetic field and also to lessen the torque 
for & given current. 

5. TRIPHASE OR DREHSTROM CIRCUITS. 


An inspection of Fig. 3 will show that in order 
to reduce the variation of the field magnetism it 
is presumably necessary to increase the number 
of circuits. Take four with phase differences of 


a 
`~ 


"e am 


FIG. 4.— Three Periodic Currents Separated by а Phase 
Difference of 120 Deg. 


45 deg. The field excitation will be nearly con- 
stant, but eight wires will probably be required; 
for it is doubtful whether common returns simi- 
lar to the direct.current five-wire system would 
be practicable. 

Yet the next advance in multiphase working 
was made by using three circuits with currents 
differing by 120 deg. in phase. — Since the phase 
difference is increased this does not seem a self- 
evident improvement; but on closer study it is 
seen that the excitation is more constant, and 
that the algebraic sum of the three currents is 
equal to zero. 

In Fig. 4 let A, B and C represent three 
periodic currents separated by a phase difference 
of 190 deg.; and let the instantaneous values of 
the currents be severally represented by C,, Cs, 


C,. Thus: 
С, = К вір а А А ; : . (1) 
А 2 
C, =K sin (a 0 5 2%. 49) 
"UN 4 
== AORA : : . (3 
C, K sin ( а à т ) (3) 


And Ci. + C., + Ca, = 0 by hypothesis. For 

( . А 2 : 0 

K lein a-F ein (a— 3 т) + sin (а 27), Я 
which is easily proved to be the саве. 

Drehstrom working is accomplished by parallel 


FIG. 5.—Parallel, or Closed Circuit, or Triangle Dreh- 
strom Coupling. 

or series coupling of the circuits, the two methods 

being severally known as the star and triangle 

systems. The author regards as the field magnet 

that part of the machine in which the rotary fielp 
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is produced. In a triphase motor, then, the field 
magnet will be that part which receives the 
Drehstrom from the mains, regardless of whether 
. it rotates or not. In the dynamo there can be no 
confusion, for the field magnets, in present de- 
signs at any rate, always rotate and are excited 
by aseparate direct current. In this paper large 


FIG. 6.—Drehstrom Dynamo Coupled to a Motor. 
capitals are used to distinguish the main carrying 
the Drehstrom, and italics to denote the three 
windings on the field magnets of the motor, or 
the armature of the dynamo. Suffixes are used 
to mark the phase order of the circuits. It is 
also assumed that the effective values of the cur- 
rent are read by dynamometers, and that of 
pressure by voltmeters of the hot-wire or electro- 
static type. 

The parallel or closed circuit, or triangle coup- 
ling, is shown in Fig. 5. Let Al, A,, А, be the 
effective values of the several currents flowing in 
the mains, and a,. a,, a, the corresponding 
effective currents in the coils. Also, let E,, E,, 
E, be the effective pressure at the terminals of 


FIG. 64. 
Ais, d,, G,. And assume A, = A, = A,; then 
а, = a,=a,,and E, = E, = E;. And let there 
be no self-induction or capacity. 

With these assumptions, since a is in phase with 
€, and À lies 30 deg. removed from a, it follows, 
if the mains be fed with а combined three-phase 
current (as in Fig. 0) that the current in one 
main will differ in phase by 30 deg. from the 
pressure between it and the two other mains. 
This is seen to be the case from the geometrical 
relationship of the coils and the mains. And it 
can also be proved that the effective value of the 
eurrent in each of the mains is equal to 1.782 
times the effective current in each of the coils, 
when the circuits are equally loaded. In Fig. 64 
let the currents in the mains and in the coils be 
considered positive when flowing in the direction 
indicated by the arrows, and let the phase and 
magnitude relations of these currents be repre- 
sented by Fig. 68. Then, if the diagram 6B be 
supposed to revolve uniformly around its center, 


the length of the projections of the sides of the 
diagram on any straight line will represent the 
instantaueous values of the corresponding cur- 
rents; for it is plain that these projections sutisfy 
all the necessary conditions— viz. : 


A, =a,— a,) All instantaneous values 
—i. e., the lengths of 
the projections of the 
corresponding sides of 
а, +а„+а„=0) Fig. 6B. 


Again, the sides of the diagram бв are propor- 
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tional to the effective values of the corresponding 
currents; and if the load be equally distributed 
between the three mains, then for effective 
values, 

A, +A, + А, = 0; anda, +a, +a, = 0; and 
A,=2 a, sin 60 deg.; or, generall , À—1.782 a. 

Theabove demonstration was suggested by Dr. 
Sumpner. 

By а similar diagr&m the relation between the 
effective pressures on the coils and mains in the 
open or star arrangement can be shown to be 
E = 1.782 e. See (b) of this section. The rela- 
tive position of the phases of currents and press- 
ure in the mains and coils of a combined Dreh- 
strom circuit of the closed type with no selt- 
induction are shown in Fig. 7 (E and e have the 
same value and coincide in phase). It will be 
seen that the maxima of the currentsin the mains, 
А, are always midway between those of the coils. 
a, and that the phase differenee between them is 
80 deg. 

(5) The series, open circuit, or star coupling 
is shown in Fig. 8. As before, let there be no 
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FIG. 7.—Diagram of Relative Position of Curves of Cur. 
rents in Mains and Coils of a Closed-Type Combined 
Drehstrom Circuit with no Self-Induction or Capacity. 

gelf-induction or capacity, and let A, = А, = А,; 

а, = а, = а,; and E, = E, = E;. Now, since 

the mains, A, are in series with the coils, a, and 

there is by hypothesis no self-induction or capac- 
ity, A, —a,,A, = а,, and А, = а, But the 
pressures between the mains are not the same as 

those at the coil terminals. And e will lag 30 

deg. behind E and will be numerically equal to 

E E 


or, e —, and therefore E = 


2 sin 60 deg. 
1.782 e. 

The phases of current and pressure in a com- 
bined Drehstrom circuit of the open type are 
shown in Fig. 9 (А and a have the same value 
and coincide in phase). 

The conclusions thus arrived at are true only 
on the assumptions (a) that the coils themselves 
have no self- induction, and (b) that both the coils 
and the mains are equally loaded. The first con- 
dition is never found in practice, and the second 
is only likely to obtain with small motors, and 


FIG. 8.—Series, or Open Circuit, or Star Drehstrom 
Coupling. 


then only in an approximate degree. The effect 
of self-induction is to cause the current in the 
coils to lag behind the pressure at the terminals. 
To measure exactly the power of a Drehstrom 
system, then, ів а complicated task; but it can 
always be done by measuring the work performed 
in each of the separate circuits and adding the 
quantities. 
А 
In Fig. 5, the energy-83a3a0e-8 E idm 
E A 1.732 if the three circuits be equally loaded, 
and there be no self-induction or capacity. 
. E 
In Fig. 8, also, the energy = Зае = З А 155 
- EA 1.782 on the same assumptions. 
So it appears if there be no self-induction and 
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an equal load in each circuit that the number of 
amperes in one of the mains multiplied into the 
pressure between two mains into 1.782 gives the 
power in watts. If there be self-induction, the 
above quantity must be multiplied by the cosine 
of the angle of lag between the current and the 
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FIG. 9.—Diagram of Relative Position of Curves of Press- 
ure and Currents in the Coils and Mains of the Open- 
Type Combined Drehstrom Circuit with no Self-Induc- 
tton or Capacity. 

pressurs. The energy absorbed by а motor, 

ther ꝛfore, will be expressed by E A 1.782 cos 

p, where ꝙ is the angle of lag. 

If the three circuits be equally loaded, the 
power can be measured by one wattmeter (see 
Fig. 94). Put the current coil in one of the 
mains, say A,, and take two readings, one with 
the pressure coil coupled between A, and A,, and 
one with it coupled between A, and A,. The 
power will be equal to the sum of the two read- 
ings. 

And if the load be uaequally distributed, two 
wattmeters are required (see Fig. 98). Place the 
current coils in two of the mains, say A, and A,, 
and couple one pressure coil between A, and A,, 
and the other between A, and A,. The power is 
then the sum of the two wattmeter readings. 


The author is indebted to Dr. Sumpner for the 
above methods of measuring the power in multi- 
phase circuits by wattmeters. They are also 
applicable for reading power with direct cur- 
rents. 

In part (a) of this section it was shown that 
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FIG. 9a. 


with combined three-phase currents, even when 
neglecting the self-induction of the coils, there is 
8 constant phase difference between the current 
and the line pressure. This, although not in itself 
a direct loss, is the cause of great difficulty in 
measuring, regulating and „„ the cur- 
rents, and also reduces the output for a given 
weight of material. Hence it has been found 
expedient to work the dynamo circuits uncon- 
nected, and to use six or more separate coils. 
The currents from these are combiped by a suit- 
able transformer 80 as to convert the secondary 
currents into а combined high tension rotary cur- 
rent with phase differences of 120 deg. This 
high pressure current is reduced at the motor 
end of the line by another suitable transformer, 
and sub-divided ав required. In the transform- 
ers, says Mr. Dobrowolski, there is not the same 
constant difference of phase of 80 deg. (between 
the current and the pressure), but owing to the 
connections of the secondary coilsthe transforma- 
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FIG. 9B. 


tion ratio is not equal to that between the primary 
and the secondary turns, so the latter must be 
increased to the extent of this difference. The 
ratio is 2: 1.782, or a difference of 14 per cent., 
neglecting all losses from other causes than the 
connections. The efficiency of Drehstrom trans- 
formers 18 probably not quite so high as that of 
single-phase ones, but it is not much less, and 
when the advantages of low pressure dynamos 
and motors with high pressure transformers is 
fully appreciated, the slight difference in effi- 
ciency appears insignificant. 
( To be continued.) 


242 


Electricity In Agriculture. 


The Influence of Electric Light Upon Vege- 
tation.* 


This particular phase of the question under 
discussion has been but comparatively little in- 
vestigated. This is due to several causes. First 
of all, as long as electric light could only be 
obtained by aid of strong batteries the entailed 
costs were too high to render experimenting 
practicable. With the discovery and perfection 
of the dynamo-electric machines, supplying light 
ata relatively trifling cost, came the first satis- 
factory tests. Of the experiments made in recent 
years, those of C. W. Siemens in 1880 deserve 
special mention. 

He first selected two electric lamps of 4,000 
candle power fed by a dynamo machine, which 
was in turn driven by a high-pressure steam en- 
gine of 6-horse power. One of the lamps was 
placed in & glass house whose cubic contents 
were 2,818 feet; the other was placed at a height 
of from 12 to 14 feet over a hothouse of like size. 
The inside lamp was fitted with a reflector which 
threw the rays directly upon the plants, while 
the outside lamp, on the other hand, was pro- 
vided with a transparent shade. The experiment 
began on October 28, 1880, and was continued 
until May 7, 1881. Sundays excepted, the light 
was turned on at 6 o’clock in the evening (5 
o’clock during the shortest days) and kept up until 
daybreak. The temperature of the two houses 
was about 15° Celsius. A large number of veg- 
etables and flowers were planted and observa- 
tions taken. It was soon discovered that the in- 
fluence of the outside light was beneficial, while 
the plants under the rays of the naked light 
showed a wilted appearance. 

Suspecting that the combustible products of 
the light might exercise a dwarfing influence, the 
experimenter sought to remove this difficulty. 
By the help of an engine, which also pumped in 
currents of fresh air, clouds of steam were intro- 
duced into the hothouse between the plants and 
light. This device proved to be a step in the 
right direction, though it became eventually nec- 
essary to provide tho lamp with a shade. This 
last served at once a double purpose, viz., it 
diverted the combustible products and supplied 
a shade between the plants and light. 

In this connection it was most instructive to 
watch the workings of the last mentioned con- 
trivance. If the shade was so placed as to pro- 
tect only a part of the plants, the line of demar- 
cation showed itself very plainly on the leaves— 
even after a single night. Those plants at a 
distance of from 9 to 10 feet from the naked light 
were distinctly wilted, while those under the 
shade of a thin glass presented a healthy appear- 
ance. This line of difference could even be de- 
tected on single leaves. Young stalks showed the 
injurious effect of naked light at a distance of 20 
feet. 

Here was clearly a question of the absorption 
of certain kinds of rays through glass. Ав elec- 
tric light is rich 1n invisible, frangible rays which 
are capable of being mostly absorbed through 
shaded glass, Siemens concluded that these rays 
were especially destructive to the cells. To 
ascertain this more accurately, an experiment 
was undertaken. The soil of a hothouse was 
sown with plants of quick growth and in parcels 
at equal distance from the light. The first parcel 
was exposed to the naked light, the second was 
covered with thin glass, the third with yellow 
glass, the fourth and fifth with red and blue re- 
spectively. The growth was carefully observed 
daily and the following facts reported: 

The plants under the thin glass showed a strong 
and healthy appearance. Next came the plants 


* From the United States Consular Reports. 
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under the yellow glass, although the color and 
thickness of the stalks suffered considerable by 
contrast. The plants under the red glass had a 
feeble growth and yellow leaves, and those under 
the blue glass were still more sickly. Finally, 
the plants of the exposed parcel showed a stunted 
growth, with leaves very dark and partly wilted. 
Throughout the entire experiment care was taken 
to provide during the day a suffused daylight and 
a sufficient sir circulation. 

By a natural process of elimination, Siemens 
next turned his attention to experimenting with 
& lamp with а thin glass shade. He noted that 
peas sown at the end of October, under the in- 
fluence of the electric light (discontinued, ав be- 
fore, on Sundays alone,) bore ripe fruit on Feb. 
ruary 16. Raspberries transplanted into the 
hothouse on December 16 ripened March 1; and 
strawberries set out at the same time bore fruit 
of & superior taste and color on February 14. 
Grapes of vines budding on December 26 ripened 
on March 26, but were unusually sour in taste. 
Wheat, barley and oats shot up with surprising 
rapidity, but did not ripen. After reaching the 
length of about 12 inches, they began to wither 
and die. More favorable were the results of the 
attempt with the same grains and the light in the 
open air. The sowing took place on January 6, 
but the germination was slow by reason of the 
snow and frost. With the advent of milder 
weather, however, а rapid growth took place, and 
the fruit ripened at the end of June. That plants 
grown under the influence of electric light bring 
forth fruit which can be successfully used for 
seed purposes was demonstrated by an experi- 
ment with peas. Peas gathered on February 16 
were planted on February 18. They germinated 
а few days later and were healthy in appearance. 

Still another interesting series of experiments 
was conducted by P. P. Dehérain at the time of 
the Electrical Exposition in Faris in 1881. The 
plants were grouped into five distinct sections. 
In the first there was electric light day and night; 
in the second a diffused and weak daylight, with 
electric light at night. The plants in the third 
section were in the open air, exposed to a strong 
natural light during the day, with electric light 
at night. In the fourth section there was the 
weak light of the Exhibition building during the 
day and entire darkness at night. The plants of 
the fifth group were in the open air and left to 
their normal growth. 

The damaging effects of the light of about 
2,000 candle power began to be clearly evident 
in the majority of cases at the end of seven days. 
This was especially true in the division having 
the electric light day and night. Some piants 
lost their leaves entirely and others had a wilted 
appearance. Most curious was the influence of 
the light upon the Syringa vulgaris. The 
leaves directly exposed turned black, while those 
underneath, protected by others above them, 
kept their fresh green color. The same phenom- 
ena were noticeable in a less marked degree 
with the azalias and chrysanthemums. Ап ex- 
periment with the blackened leaves showed that 
the epidermis alone had been injured. The 
detrimental influence of the light was more 
marked with the old leaves than with the young 
ones. In some cases new leaves immediately re- 
placed the old ones which had fallen off, and 
these showed greater powers oi resistance. АП 
the plants which received the electric light during 
the night were in some like respect damaged, 
though not in so marked а manner. It was 
clearly shown, however, by the results in groups 
two and four that those plants receiving weak 
daylight and electric light at night were in much 
healthier condition than those receiving the 
same light during the day but left to the dark- 
ness at night. 

Further, Dehérain undertook to discover to 
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what extent the electric light decomposed car- 
bonic acid. It was demonstrated that the light 
possessed this power, but in & degree much in- 
ferior to the sun. On a favorable summer day 
the quantity of oxygen collected in one hour 
equalled that gathered by the aid of the electric 
light in severa] days. 

Satisfied that the direct rays exercised а harm- 
ful influence, Dehérain next erperimented with 
shade lamps. Неге, too, the plants developed : 
unnaturally. Of а large number of varieties, 
barley alone ripened. The causes of this un- 
favorable influence were ascribed to the fact that 
the light was too weak to assimilate the carbon 
generated by the carbonic acid and too feeble to 
have the required effect upon transpiration. 

These tests satisfied the experimenter that elec- 
tric light, even under the best conditions, could 
be used with but relatively small returns, and 
this, too, only in those regions where the water 
power or fuel could be furnished at avery low 
rate. For those plants receiving a strong sun- 
light during the day the light might be saccess- 
fully employed at night during the period of 
most vigorous growth, i. e., from germination to 
blossoming. 


American Institute of Electrical Engit.eers. 


Annual and General Meetings at New York, May 16 
and 17, 1893. 

The annual meeting of the Institute for the re- 
ception of the yearly reports, the election of 
officers, and other business proceedings will be 
held at the headquarteis of the Institute, No. 12 
West 31st street, at 4 P. M. Tuesday, May 16th. 
It is expected that this session will occupy about 
two and one-half hours. 

After adjournment, those who so desire will 
assemble at The Arena,” 41 West 31st street, 
where a dinner will be served. This will bea 
purely social gathering, and it is hoped that all 
who find it convenient will endeavor to attend. 
Friends may be invited. 


GENERAL MEETING. 
MORNING SESSION. 

The morning session of the general meeting 
for the reading and discussion of papers and 
reports will be called to order at 10 o’clock, 
Wednesday, May 17th. 

The following papers will be read: 

1. “ Ол the Behavior of Fuse Metals in Direct 
and Alternate Current Circuits," by Mr. Charles 
P. Matthews, of Cornell University, Ithaca, N.Y. 

2. “А Modified Deprez D'Arsonval Galvan- 
ometer,” by Lieut. Charles D. Parkhurst, of 
Watervliet Arsenal, West Troy, М. Y. 

8. '' The Variation in Economy of the Steam 
Engine due to Variation in Load," by Prof. R.C. 
Carpenter, of Cornell University, Ithaca, N. Y. 

4. An Automatic Printing Speed Counter for 
Dynamo Shafting," by Prof. George S. Moler, 
of Cornell University, Ithaca, N. Y. 

At 1 P. M. & recess of one hour will be taken. 

AFTERNOON SESSION. 


5. Practical Aspects of Electrical Reso- 
nance," by Dr. M. I. Pupin, of Columbia College, 
New York City. 

6. The World's Electrical Congress of 1893," 
discussion of the Provisional] Programme pre- 
pared by the Institute Committee. This report 
with its appendices has been printed in the Janu- 
ary and February issues of the Transactions, and 
absent members are earnestly invited to contrib- 
ute in writing any comments they desire to 
make. 

7. A New Method and Apparatus for Measur- 
ing Conductivity," by Mr. E. G. Willyoung, of 
Philadelphia. 

8. “Тһе Heating of Armatures,” by A. Н. and 
C. E. Timmerman, of Cornell University, 
Ithaca, N. Y. 
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The Novak Lamp. 


Brief Sketch of the Inventor. 


Among the numerous lamps which have come 
forward since the attempted monopoly of the 
styles heretofore in use, the ‘‘ Novak” probably 
constitutes the most radical departure from the 
old practice, and involves a principle which has 
often been declared by high authorities to be im- 
possible of application in a practical incandes- 
cent lamp. 

In using 8 gas in the globes of these lamps the 
inventor, Mr. Waring, argued that to preyent 
air washing" and loss of energy by heat the gas 
employed should possess high atomic weight, and 
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which he received the degree of Mechanical En- 
gineer in 1884. His inclinations in the direction 
of electrical work led him to give special attention 
to this branch of study, апа in his senior year he 
substituted a special course of physical laboratory 
work, under the direction of Prof. Anthony, for 
the regular machine shop work laid down in the 
course, | 

After graduating he began active work in the 
electrical field, entering the service of the Mather 
Electric Company, of Hartford, in 1886. 


He remained with that company for four years, 
doing general work in the dynamo department, at 
the same time paying special attention to the 
manufacture of instruments, such as laboratory 
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this theory is the basis of the ‘‘ Novak” lamp. 
From the result of the tests which have been in 
progress since December last on these lamps, it 
appears that their efficiency is fully equal to any 
of the vacuum lamps made, and in one respect at 
least they seem to be superior, as the bulbs of 
the lamp tested showed no signs of blackening. 

The patent for this lamp, which has recently 
been granted, specifies the combination of a car- 
bon to be raised to incandescence by electrical 
excitement, an enveloping gas composed wholly 
or largely of an element or elements of high 
atomic weight, to wit, as high as that of bromine, 
a sealed chamber inclosing both the carbon and 
surrounding gas, and electrical conductors pass- 
ing through the walls of said chamber and con- 
necting with the carbon. 

As the blackening of incandescent bulbs is due 
to the depositing of carbon which is taken from 
the filament, there follows a loss of candle power 
proportional to the disintegration of the latter, 
but if this destruction is avoided by the use of a 
heavy gas the ‘‘ Novak” lamp should maintain 
practically its normal candle power during its 
life—a claim which the manufacturers advance 
for it. 

In view of the timely production of a non- 
infringing lamp, a sketch of its inventor will be 
of interest. 


John Waring. 


Mr. Waring was bornin Darlington, Wisconsin, 
in 1862. He received a technical education, in- 
cluding à course in Cornell University, from 


resistance boxes, voltmeters, ammeters and gal- 
vanometers. During this time he received sev- 
eral patents on such instruments and redesigned 
and improved many of the existing types, among 
which may be mentioned the magnetic vane am- 
meters and voltmeters. ; 

In 1890 he accepted the position of electrician 
to the Perkins Electric Lamp Company, with 
whom he remained up to last February, after 
which, upon the production of the Novak lamp, 
the Waring Electric Company was organized. 


Incandescent Lamp Matters. 


The Sawyer-Man Case Carried to the Supreme Court. 

At the session of the Supreme Court of the 
United States last week a petition was presented 
asking the court to bring up for review and 
determination the case of the Edison Electric 
Light Company et al. vs. Sawyer-Man Electric 
Company now pending in the Circuit Court for the 
Southern District of New York. 

In support of the petition a brief was filed by 
B. H. Bristow which presents the arguments for 
the granting of the petition. 

Counsel for the Sawyer-Man Company contend 
that the injunction sought ought not to be issued 
for two reasons: 


1. That the Kdison Company has been guilty of laches, 
and although the patent was issued in January, 1880, no 
action was taken to prevent its infringement until May, 
1885. During all that time competitorsof the Edison Com- 
pany were engaged inthe business of furnishing electric 
light plants without objections, and stockholders of these 
and other companies were thereby induced to invest the 


money in similar enterprises. АП this investment, esti- 
mated at $25,000,000, counsel say, is at stake, and they 
argue that the court ought not to permit the Edison Com- 
pany, after sleeping on its rights these five years, to reap 
the benefit of the pioneer work done by its competitors, 
the result of which has been to make the business 
remunerative. 

2. That the Edison Company іза part of a combination 
the very existence of which is unlawful. Its purpose ts to 
create and maintain a monopoly of the electric lighting 
business, and it cannot, therefore, have the aid of the court 
in carrying out the illegal purposes of its organization. 


Storage Battery Litigation. 

The case of the Brush Electric Company and 
the Consolidated Storage Company against the 
Milford and Hopedale Street Railway Company 
and the Hopedale Electric Company was heard 
in the United States Circuit Court, Boston, last 
week, before Judge Colt. 

The plaintiffs were represented by Messrs, 
Witter, Kenyon, Bentley, Blodgett and Charles 
E. Mitchell, while the defendants had Messrs. W. 
B. H. Dawse, Edmund Wetmore, Louis D. 
Brandeis and W. 8. Hall as their counsel. 

The plaintiffs alleged infringement and asked 
the court for an injunction. 

The patent in dispute was granted in 1886 to 
Charles F. Brush. Afterward the Brush Com- 
pany,to whom the patent had been assigned, 
amalgamated with the Consolidated Storage Com- 
pany or conveyed to the latter company the ex- 
clusive right to make and sell the Brush Battery. 

The defendants denied the charge of infringe- 
ment. | 

In opening the сазе on Tuesday morning Mr. 
Kenyon, of New York, gave a very full descrip- 
tion of the Brush storage battery, pointing out 
its salient features, describing the process by 
which it is manufactured and the results attained 
by it when put into service. 

Mr. Kenyon's opening argument also included 
& historical outline of the work done in this de- 
partment of electrical science by Planté, Faure 
and others, maintaining that what Mr. Charles F. 
Brush accomplished was the invention of a stor- 
age battery of unique design, high efficiency and 
great commercial value. 

He then proceeded to show whereinthe battery 
now be'ng made and used by the defendants re- 
sembled the Brush device, the points of resem- 
blance extending to the material used and the 
form in which they were used, the head plates 
being closely alike in structure, the effects of the 
chemical action taking place when the battery 
was being used being the same. 

Mr. Edmund Wetmore, in behalf of his clients, 
by a minute description of their battery, showed 
that in form, method of manufacture and result- 
ant efficiency there was the widest possible differ- 
ence and therefore the plea for an injunction was 
unsupported by facts. 

After Mr. Mitchell had addressed the court in 
favor of an injunction, Judge Colt took the 
matter under consideration and will deliver his 
decision at an early date. 


Should the plaintiffs lose their case, a decided 
impetus will be given to the movement in the di- 
rection of storage battery traction. 


Photographic Development by Electricity. 
Combining two experiments made by Schiitzer- 


berger in 1869 and Eder in 1886, Herr Liese- 
gang, of Dusseldorf, has succeeded in developing 
photographic negatives by electricity. He passes 
the current from six Gassner dry cells through 
an almost concentrated solution of bisulphate of 
soda, containing two electrodes of platinum, 
separated by а porous vessel. If a photographic 
plate is immersed in the liquid surrounding the 
negative electrode, the image is developed in а 
few minutes with а reddish-brown tint. The 
liquid remains quite clear. No inconvenience is 
experienced from the decomposition of the 
liquid, as the separated elements recombine un- 
der the influence of the current. In the fixing 
bath it loses in intensity, but preserves its red- 
dish tint.— Electrical Engineer (London). 
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ELECTRICITY. 
Suburban Considerable has been written 
Electric lately relative to an absurd sug- 
Railways. gestion contemplating the exten- 


sion of electric railways over suburban farming 
districte which, notwithstanding its utter imprac- 
ticability, has evidently been taken seriously in 
some quarters judging from the published com- 
ments upon this subject which have appeared 
from time to time. The almost uniform success 
that has characterized the introduction of elec- 
tric railways in cities and towns in all parts of the 
country lends a certain plausibility to such a 
scheme which appeals to the layman, who is fre- 
quently asked to believe that any and every 
result, however impossible otherwise, may be 
readily accomplished by the use of electricity. 
But in many cases, like the present, the financial 
possibilities, which must determine the ultimate 
success or failure of every commercial enterprise, 
are apt to be ignored, and it is patent to every- 
one versed in electric railway work that this sug- 
gestion emanates either from profound ignorance 
of the subject or from an over-zealous effort to 
dispose of electrical railway apparatus. 

In view of this conclusion, & consideration of 
the cost of installing and operating such в system 
will be found of some value in determining its 
practicability, which from an engineering stand- 
point is unquestioned, and although no absolute 
estimate can be made to fit every case, а fair 
average, based on the statistics of existing roads, 
is sufficient to establish the futility of an attempt 
to connect isolated farms, or other than cities of 
considerable size and in close proximity, by 
electric railways, having in view a profit on the 
investment. 

The great majority of existing electric roads 
have been introduced to sucveed horse roads 
operating on the same lines and having an estab- 
lished urban traffic. Under these circum- 
stances the substitution of electric for animal 
power has proved uniformly advantageous, and 
this fact has been assiduously urged in favor of 
its further application to interurban and rural 
transportation. 

A large number of pen pictures have appeared 
describing a railway station centrally located in 
some town from which radiate a number of roads 
so as to cover all the surrounding districts, and 
which would largely derive their incomes from 
carrying farm produce to market. It is obvious 
that such support would only amount to a small 
fraction of the income derived from a fair pas- 
senger traffic, and it is only by careful manage- 
agement that roads running even in moderate 
size towns prove profitable. The present enthu- 
siasm over electric roads should be tempered 
with the same discretion that is used in ordinary 


business affairs. 
Ж ж x 


A Boston paper, not too friendly with the 
Electric Trust, went out of its way recently to 


state that the officials of this Trust were better 
men than the officials of the Whiskey Trust. It 
is doubtful if this statement can hold water much 
longer; certain exceptions will need to be made. 
Conspiracy and larceny are not as serious offences 
in the eyes of the law as arson, but in the eyes of 
decent business men little distinction could be 
made. 
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The General Electric Com- 


More 
Patent pany, whose prestige appears 
Litigation. to depend largely upon the de- 


cisions rendered in its patent litigations, is now 
preparing an attempt to emerge from the cloud 
under which it fell in St. Louis, and has appar- 
ently abandoned the incandescent lamp in favor 
of the trolley. 

The infringement suit, noted elsewhere, which 
has been brought against a local electric railroad 
in New Haven by the Thomson-Houston Com- 
pany, which names the Westinghouse Compeny 
as а party defendant, is based on two patents is- 
sued to C. J. VanDepoele on April 11. 1898, which 
were assigned to the Thomson-Houston Com- 
репу, and the suit has been brought with ocom- 
mendable promptness a few days after the patents 
were issued. 

By examining the claims of these patents, which 
cover pretty generally all the trolleys in use to- 
day, it is apparent that the suit is at foundation an 
effort to monopolize the electric railway business 
of the country by the General Electric Company, 
after the fashion of its abortive attempt to con- 
trol incandescent lighting. although in the pree- 
ent case there seems to be but & small fraction of 
the chance of success which the lamp case offered. 

Of the two patents in litigation one was filed in 
March, 1887, and the other in June, 1888, and 
granting that the same cover fully every form of 
under-running trolley now made, the suit still 
seems ridiculous in view of the many cases in 
which the use of such devices have antedated the 
applications for these patents by many years. 
These cases of prior use are also neither obecure 
nor generally unknown, as they have been re- 
peatedly described in the daily papers and tech- 
nical journals; in fact, they are matters of his- 
tory, and it is thought by those competent to 
judge that no fundamental trolley patent could 
legally exist at this date. 


The first use of an under-running trolley of 
this description was in 1854, when it was used on 
a railroad train for telegraphing while in motion. 
That occurred thirty-three years before Van De- 
poele’s application for a patent was filed. Again 
in 1879 the first Siemens & Halske electric rail- 
way used this same device, and it was also used 
on the Lichtenburg (Germany) road in 1880. A 
number of under-running, spring-contact trol- 
leys were afterwards exhibited at the Paris Expo- 
sition in 1881, which, with numerous other well- 
authenticated cases of the use of this device, 
should be sufficient to negative its novelty in 
1887 without any extensive argument. The same 
patents claim the invention of overhead switches 
in which the traveling conductor is depressed, or 
in which it is led to either wire by upward 
sloping paths. The claims are hardly specific 
enough to constitute an invention, and would 
be of no special value if upheld. 


In view of the weakness of its case, the ques- 
tion as to the Ge 1eral Electric’s motive іп press- 
ing it at this time naturally arises, and is not diffi- 
cult to explain. Since the organization of this 
Trust, less than a year ago, its avowed intention 
has been to create a gigantic monopoly which 
would control the whole electrical business of 
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the country, but it has needed buta few months 
to learn the futility of such an attempt. Like 
similar couspiracies to control any branch of 
trade, the Electric Trust has assumed an atti- 
tude of insolent arrogance toward its competi- 
tors, and has sought to crush them by every 
means except that of honest competition. Such a 
course was impossible for a concern which must 
needs hide its condition of bankruptcy under 
cover of eight per cent. annual dividends upon а 
capitalization of which eighty per cent. repre- 
sents the proportion of watered stock. By means 
of every device known to financial mapipu- 
lators this corporation’s stock was inflated 
to 119 per cent. on its par value, and to 
further the stock jobbing schemes of its 
promoters, its strongest patent, the incandescent 
lamp, was chosen ав а legal weapon to destroy all 
opposition to its progress. But in spite of the 
temporary advantage which this patent procured, 
the company’s position began to be generally un- 
derstood and its stock was looked upon with some 
suspicion. This marked the commencement of a 
steady decline which the greatest efforts of the 
Trust have been powerless to check, and to which 
the recent defeat in the incandescent lamp litiga- 
tion which it sustained has lent an extra impetus, 
so that to-day the market value of ita stock is 
with difficulty held at 60 per cent. of its former 
price. 

In the present extremity something must be 
done to keep up appearances and boost up the 
Btock, and the trolley suit is & final effort to stop 
the impending crash which must ultimately occur. 
It is a simple bluff which is tried upon the public, 


апа will doubtless be worked for allit is worth 
until the bubble bursts and а limit shall be 
reached when the sale of enough watered stock 
io pay eight per cent. dividends becomes impos- 
gible. 


Ж W ж 

The The first annual report of the 
Westinghouse Westinghouse Electric and 
Report. Manufacturing Company since 
reorganization makes a very favorable showing, 
and the results should be gratifying to the stock- 
holders. At least one paragraph in the report is 

of interest to every one: 


The results of the past year’s business have 
shown that apparatus can be sold for cash to re- 
sponsible parties, and that the prevailing belief 
that long credits must bo given, or that stocks 
and bonds must necessarily be taken in order to 
secure business, is not correct. Your officers and 
agents have found that low cash prices and good 
apparatus are sufficient inducements to secure all 
the trade the company can care for." 


The evils attendant on the plan of providing 
the money for the customer to make his purchases 
with do not need to be dwelt on here. Itisa 
plan which ought never to have been introduced 
. into this business, and which has proved a failure 
from the start, working injury alike to the buyer 
and the seller. It was а serious handicap for the 
old United States Company and for the Edison 
Company. The Thomson-Houston Company did 
better, as they introduced a marvellous scheme of 
financiering to aid them. But with this company 
the inevitable end has been only postponed by 
ingenious manipulation, and the poison is still in 


the system. 


It is encouraging to know that the Westing- 
house Company has set its foot down firmly, and 
that it has been successful in getting business on 
a business-like basis. 

The cash basis also has a strong exponent in the 
Siemens & Halske Company, and we believe that 
every large manufacturing concern in the coun- 
try must sooner or later stand on the same plat- 
form. 

There is no reason why the manufacturer of 
railway or lighting apparatus should usurp the 
functions of the banker, the broker and the pawn- 


broker. 
* * ж 


Financiering The most unfortunate feature of 
or the present condition of General 
Swindling? Electric stock is that the guilty 
have escaped loss and that the innocent have 
suffered. Itis good opinion in Wall Street that 
all the large holders got out some time ago. leav- 
ing the smaller investors to bear the loss. This 
is nothing new, it is the rule in all combinations 
of this nature. 

Itis the unquestioned privilege of & business 
man to sell his goods for the highest price he can 
get. But we would like to know by what rule of 
business morality the conduct of Mr. C. A. 
Coffin апа S. V. White can be justified. One 
was the organizer of the General Electric Com- 
pany, and haa been its President from the begin- 
ning; the other was recognized until last week as 
the official representative of the company in the 
Street. Both of these gentlemen have been 
looked up to in their respective communities ав 


men of honor, whose word was not to be ques- 
tioned. 


Both have been claiming for ten months that 
the stock of the company was а sound and stable 
investment bound to advance in price to some- 
where near 150. 

Both knew in the beginning, as the world 
knows now, that the stock is not worth par. 

The shrinkage of 80 to 40 per cent. in the 
market price of a stock is а serious thing even 
for speculators; it is à much more serious thing 
for the small investors, the laboring classes, 
whose investment of $1,000 represented perhaps 
the savings from ten years of hard work. 

Did these gentlemen do right when they used 
every effort in their power to force the price of 
this stock up to twice its actual value, and then 
to unload on the ignorant publie of small in- 
vestors ? 

Would they have dared to invest trust funds of 
which they were trustees in such securities? We 


think not. ; 
Not even the elaborate Century Dictionary 


gives us the proper distinction between finan- 
ciering and swindling. Where, then, does legiti- 
mate financiering end and swindling begin ? 
We will give space to both Mr. Coffin and Mr. 
White if they will answer this question. 

з ж т 


А RECORD of а mile in thirty-two seconds was 
made by engine No. 999 on the New York Cen- 
tral Railroad last week. Engineers who are 
working at the problem of safe high-speed elec- 
tric traction are thus warned that they have a 
long way yet to go before they can even compete 
with steam. 


DzsPrTE the columns of rosy statements poured 
out by the Boston and New York officials of the 
Trust, aided by Mr. John Surething Wise, and 
sent broadcast ever the country, Trust stock hae 
failed to advance materially. Yet there were 
sceptice sixty days ago, when ELE£crricity pre- 
dicted that this stock ought to be selling at about 
15. 


ж ж ж 


WE ARE &dvised by our Pittsburg correspond- 
ent that Ashton, the go-between sent to Pittsburg 
by the General Electric Company, has made а 
full confession, and hae turned over to the authori- 
ties letters, etc., bearing the signatures of the 
accused officials of the Trust. Confessions have 
also been made by one or more of the Pittsburg 


men. 
* а ж 


Tar Electrical Engineer has made a long 
continued and agile effortto be on the side of the 
winner, and we hope it is at last off the fence to 
stay. What a pitiable spectacle it would be to 
see our contemporary make another flop should 
General Electric go up again to par or better. 


Ж ә 9 


WE nave had occasion at different times to com- 


pare the abilities of Mr. C. А. Coffin with those 


of Mr. R. T. MeDonald. We have said, we be- 
lieve, that McDonald is a slicker man than 
Mr. Coffin, and that he ought to be Mr. Coffin 's 
immediate successor in the Presidency of the 
General Electric Company. The events of the 
past two weeks have given force to our opinion, 
and we have no doubt it will be the subject for 
discussion at an early meeting of the Board of 
Directors. When was Mac. known to get rat- 
tled? Would he ever have left Wall Street in 
the midst of a panic, and gone off to Fort Wayne, 
or to Lynn, to meddle with such a small matter 
as a few stolen blue-prints? Has he ever been 
known to allow his subordinates to discuss 
charges of bribery or conspiracy against them- 
selves іп the daily press? Not much. Richard 
is superior to all these little weaknesses. More- 
over, we would like to ask, іп the many games 
which he and Mr. Coffin have played in the last 
few yeers, has Mr. Coffin ever been known to 
take a trick ? Ifso,the fact has escaped publie 


notice. 
Ж * ж 


AND now comes Rialto of the Boston Herald, 
telling the Wall Street brokers that they have 
made a mistake; that General Electric is not a 
Trust; that there was no reason why it should 
have been affected by the slump in Industrials; 
that itis not a common Industrial, like Cordage 
and Sugar, but a gilt-edged 8 per cent. manu- 
facturing stock, anda good buy. Rialto’s Bos- 
ton audience may take him seriously, but not so 
Wall Street. The New York nose is not so large, 
perhaps, as the Boston nose, but it is more finely 
cultivated. And several weeks ago it detected 

the odor of rottenness in Electric Trust stock. 


Ж ж g 
Іт 18 a fact that $400,000 of the bonds of the 
Syracuse Electric Light and Power Company 
have been turned over to the United Securities 
Company, and are now held as collateral by that 
company against one or more of its issues of 
series bonds. 
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The Stolen Blue Prints. 


The Arrested Men Waive a Hearing at 
Pittsburg. 


Partial List of the Stolen Drawings. 

There have been no further sensational devel- 
opments in the matter of the charges of conspir- 
асу апа theft brought by the Westinghouse 
Electric Manufacturing Company against Presi- 
dent Coffin, E. W. Rice, W. H. Knight and M. 
H. Hamilton of the latter company, and Morris 
W. Mead and others, at Pittsburg. 

It is becoming apparent to every one that the 
views expressed in these columns last week were 
correct—that the charges would not have been 
brought by а company of sane business men 
without a reasonable amount of proof at hand. 

General! Electric officials, from President Coffin 
down, deny the charges, which is the only thing 
they could do under the circumstances. The de- 
nials will count for little at present. Noone ex- 
pected them to confess their guilt to newspaper 
reporters. They would have used better judg- 
ment if they had maintained silence. 

Their denials and statements mean about as 
much to the worldly-wise man as the ante-election 
claims of a national committee chairman. 

The case will be tried in court, where denials 
of established facts count for little. Andif the 
Westinghouse Company cannot present estab- 
lished facts, ELECTRICITY will be very much sur- 
prised. ү 

At the preliminary hearing of the men who 
were arrested in Pittsburg on the 10th, Superin- 
tendent Morris W. Mead, of the Pittsburg Bureau 
of Electricity, one of those charged with conspir- 
acy, was arraigned before Alderman McMasters, 
He waived a hearing and will stand a trial in 
court. Frank Carey, John Butler and C. C. 
Christian, charged with larceny, also preferred а 
court trial to a hearing. 

The hearing was fixed for four o'clock, and the 
office was crowded in and outside the railing. 
Both sides were on hand with counsel. The pros- 
ecution was represented by Mesars. Scott, Patter- 
son and Gordon. George C. Wilson looked after 
Superintendent Mead's interests, John S. Robb 
defended Carey and Christian, and Thomas Mar- 
shall was Butler's counsel. 

Mr. Mead's bail was fixed at $2,000. Christian 
was held in $500 bail. Butler had to furnish the 
same sum, &nd Carey also. 

'The matter will now go over to the June term 
of court, апа there is little doubt that both sides 
will be anxious for an early trial. 

Phe Westinghouse Company has made the fol- 
lowing official statement : 

* Our counsel was on hand before Alderman 
MeMasters with &mple evidence to establish be- 
yond question the charges against the defendants. 
We were not surprised that Mead, notwithstand- 
ing his protestations of innocence, did not dare to 
face a hearing before the committing magistrate; 
nor were we surprised that the other defendants, 
who have not yet been served with orders of ar- 
rest by reason of their being outside of the State, 


failed to respond even by counsel, notwithstand- 
ing their published boasts of innocence and of a 
desire and readiness to meet the charges that were 
made. We did not take this matter up without 
having in our possession ample evidence of our 
charges, not only against the defendants who 
have been served with orders of arrest, but also 
those who are still outside the State. 

* We propose to push this matter and to ex- 
haust every lawful means to bring the conspira- 
tors to punishment. punk iscovered the 
extensive thefts which had been perpetrated 
under the direction of the conspirators. and the 
tremendous injury it was doing to our business, 
we felt it our duty to ourselves, our customers 
and the public generally to take the course we 
have pursued. The statement of those connected 
with the General Company that we were actuated 
by any other motive is simply absurd.” 


ELECTRICIT X. 


Vol. rv., No, 18 


The New England End of It. 


Specific Charges of the Bill in Equity. 


Following is a portion of the bill in equity filed 
by Warren & Brandeis, of Boston, in the suit at 
Salem for the recovery of the stolen papers. The 
omitted portions contain simply a statement as to 
the positions of the Westinghouse and General 
Electric Companies, already familiar to our 
readers: 


* 9th. For upwards of five months prior to the 


first day of March, 1893, the defendants, by 
means of bribing various employees of the plain- 
tiff, have been regularly obtaining blue prints of 
drawings, designs апа sketches of apparatus 
made by employees of the plaintiff of the char- 
acter above described and copies of specifications 
and proposals of the character above described. 


About August 1st, 1892, the defendant, the 
General Electric Company. approached certain 
persons in the employ of the plaintiff, who had 
access to the rooms in which the aforesaid plans, 
blue prints, specifications and proposals were 
kept, and through secret negotiations and the 
payment of large sums of money bribed them to 
steal from the plaintiff from time to time there- 
after,and up to about the first day of March. 
1893, the blue prints of the most important and 
novel designs for apparatus, machinery or devices 
which were made from time to time by the em- 
ployees of the plaintiff, and also to steal specifi- 
cations and proposals of the character above 
described. 

“Ву means of the bribery and theft aforesaid 
the defendant, the General Electric Company, 
succeeded in securing regularly from about 
August 1st, 1892. until March 1st, 1893, as they 
were prepared, blue prints and copies of specifi- 
cations and proposals made by the employees of 
the plaintiff. The blue prints and copies of spec- 
ifications and proposals above referred to were 
delivered by persons stealing the same from the 
shops and offices of the plaintiff to the defendant 
and particularly to Knight &nd Rice, who are 
respectively the superintendent and chief engi- 
neer of the Genera] Electric Company. Among 
the blue prints во stolen and procured by the de- 
fendant, the General Electric Company, were the 
following: 


Five thousand horse power quarter-phuse 
signed for the proposed power plant o 
Construction Company at Niagara Falls. 

Electric n generator for street railway work, denomi- 
nated No. 0. 

жару Toner generator for street railway work, denomi- 
nated No. 1. 


enerator, de- 
the Cataract 


Electric роте generator for street railway work, denomi- 
pated No. 2. 

Electric T generator for street railway work, denomi- 
nated No. 8. 

Electric үте generator for street rallway work, denomi- 
nated No. 4. 

Electric poner generator for street railway work, denomi- 
nated No. 5. 

Electric роле generator for street railway work, denoml- 
nated No. 6. 

Direct connected electric power generator for street railway 
work, denominated No. 1. : 

Direct connected electric power generator tor street railway 
work, denominated No. 2. 

Direct connected electric power generator for street rail- 
way work, denominated No. 8. 

Direct connected electric power generator for street rail- 
way work, denominated No. 4. 

Direct connected electric power generator for street rail- 
way work, denominated No. 5. 

Street car electric motor, denominated No. 8, 20 horse 


power. 
Street car electric motor, denominated No. 3, 25 horse 


power. 

Street car electric motor, denominated No. 8, 30 horse 
power. 

Street car controlling device. denominated ** G." 

Street car controlling device, denominated ** D." 

Street саг controlling device, denominated E.“ 

Ingersoll air compressor, equipped with electric motor. 

Alternating current Incandescent electric light generator, 
denominated No. 00. 

Alternating current incandescent electric light generator, 
denominated No. 0. 

Alternating current incandescent electric light generator, 
denominated No, 1. 

Alternating current incandescent electric light generator, 
denominated No. 2. 

Alternating current incandescent clectric light generator, 
denominated No. 3. 

Alternating current incandescent electric light generator, 
denominated No. 4. 

Thousand horse power dynamo designed for the World’s 
Columbian Exposition. 

Special alternating current generator designed for the 
Narragansett Electric Light and Power Company, at 
Providence, К. I. 

Switchboard for electric railway power station at Chicago. 

Switchboard for electric railway power station at Cleve- 


land. 
A for electric railway power station at New 
aven. 


Switchboard for electric railway power station at Cin- 
cinnati. 

ое for incandescent electric lighting station at 
s0ston. 


Switchboard for incandescent electric lighting station at 
World's Fair grounds at Chicago. 


e forincandescent electric lighting station at 
cranton. 

Five hundred horae power revolving transformer. 

Five hundred horae power quarter-phase generator. 

Two hundred and twenty kllowatt Tesla electric motor. 
Sixty horse power revolving transformer. 

Sixty horse power quarter-phase generator. 

'* 10th. All of the blue prints above described, 
aggregating in all about one hundred and eighty 
(180), passed into the manual possession of Rice 
and Knight as agents of the defendant, the General 
Electric Company, at said Lynn, and are now in 
the possession of said Rice or Knight as such 
agents, or otherwise in the possession of the 
company.”’ 


Bids Wanted. 


The Denison Light and Power Company, Deni- 
son, Texas, has secured a franchise and will con- 
struct and operate an electric light plant for 
the city of Elkins, O. T. They are in the 
market for arc and incandescent apparatus, also 
for engines and other material. All purchases 
will be made by J. R. Cullinane, secretary and 
superintendent, Denison, Texas. 


Current Items. 


Joseph Serb, a resident of San Francisco, 
Claims to have invented а wave-power motor that 
is thus described in the San Francisco Call: 

There is 8 wooden flume to be placed facing 
seaward, into which rush the breakers and run 
upward twenty-five feet to a reservoir built to 
contain 50,000,000 gallons and raised thirty feet 
above sea level. To carry the water the extra 


five feet there is a certain complicated arrange- 
ment situated near the mouth of the flume. 

At each end of the reservoir are sunk two 
shaftings twenty-five feet deep, whereinto open 
pipes from the reservoir and from which others 
drain from the bottom into the sea. It is in these 
shafts that two Pelton waterwheels are to be 
sitnated. 

By means of these pumps a second reservoir 
higher up the beach will be filled with 10,000,000 

lions of water and again the contents of the 

ower reservoir will be elevated still higher into 

a third 25,000,000 gallon tank 100 feet or so above 
sea-level. The novel idea of it all is that the 
water running downward from these three eleva- 
tions will be used to operate an electric dynamo, 
which in turn runs the pumps. 

Mr. Serb says the idea is hie, and though 
many have invented wave-power motors of late, 
none have ever considered the possibility of using 
the power in this drain water. By the aid of this 
idea he calculates that only 15 per cent. of the 
original wave strength will be lost, and a phase 
of perpetual motion produced that will last as 
long as the ocean waves shall continue to heave. 


The New York Evening Post says: ‘‘ One street 
railway company in Brooklyn reports an increase 
of 50 per cent. in travel since the trolley was in- 
troduced upon some of its lines as a substitute 
for horses. As the running expenses by the 
electric system are much less than with the for- 
mer system, the profits of street railroading are 
greatly increased, and it is no wonder that 
financiers are putting forward strenuous efforts 
to consolidate and control all the street railways 
of the city. while ambitious politicians are 
seeking gain by securing franchises which will 
prove of great value when they are needed to 
extend existing lines. Meantime the work of 
extending the trolley is going rapidly forward. 
To the half dozen lines now operated by it four 
or five more will be added in the early summer 
and more by fall.” 


Orange and lemon growing by electricity is 
about to be attempted by Ralph Granger, a 
wealthy ranchowner in Paradise Valley, near San 
Diego, Cal. Just southeast of the city limits he 
is having an electric plant put in for his house 
and grounds, and on its completion will have an 
acre of trees supplied with incandescent lights, 
and over all will be placed a powerful tower light 
to demonstrate what there is in the theory that 
vegetables, trees and plants develop and mature 
fruit more rapidly under the constant influence 
of a strong light than when immersed in dark- 
ness every night. 


May 17, 1893 
Annual Report 


Of the Westinghouse Electric and Manu fac- 
turing Company. 


PrrrsBURG, Pa., May 17th, 1898. 


Your Board presents herewith its financial 
statement for the year ending March 31st, 1893. 

It will be seen that there has been a profit from 
manufacturing of $1,491,817.13, and from other 
sources of $112,766.60, making a total for the year 
of $1,604,583.73. This is after charging to operat- 
ing expenses the following amounts: 984.747. 31 
for alterations and additions to buildings; 
$155,484.87 for maintaining the machinery and 
tools in the highest order, and $58,188.86 
for interest and discount. 


The year began with large orders, but with only 
a moderate manufacturing capacity and a pro- 
portionate stock of material on hand, so that the 
above earnings were made under unfavorable 
circumstances due to the fact that the capacity of 
the works and the material in stock and in pro- 
cess had to be more than doubled during a 
steadily increasing press of business. 

During the year the company has manufac- 
tured and installed at the World's Fair in Chicago 
an electric lighting and power plant consisting of 
twelve generators of 15,000 lights capacity each— 
two of 4,000 lights capacity each, one 750 horse- 
power generator, and several smaller ones. Six 
of the large generators are driven by engines 
having their shafts connected directly to those 
of the generators. This plant is the largest 
ever installed. 

These generators mark a new era in electric 
light and power distribution. They are of the 
“two-phase” type, designed to drive Tesla 
motors, and at the same time to operate both arc 
and incandescent lamps, thus making the one 
form of generator useful for three purposes. 

The total capacity of the plant exceeds the 
contract requirements sufficiently to meet the 
demands that may be made by exhibitors for 
extra lights. 

The company will also have at the Fair an 
extensive exhibit of its other forms of apparatus. 

The stopper lamps now being manufactured 
in the company’s Allegheny City Works are 
being used жек бү г» in connection with the 
apparatus at the World's Fair. It is gratifying 
to be able to announce that in the manufacture 
of the Sawyer-Man stopper lamps all of the ad- 
vantages anticipated have been fully realized. 
The low cost of manufacture and the high eff- 
ciency of these lamps, together with the ability 
to renew their carbon burners, enable the com- 
pany to sell lamps at lower prices than can be 
afforded by any other manutacturer. To meet 
the demand a new factory has been equipped 
with special machinery designed for the purpose, 
and already has a daily capacity of 5,000 lamps, 
which is being rapidly increased, and will be 
shortly quadrupled. The expenses incident to 
the establishment of this new lamp factory have 
been charged to the business of the past year. 
This branch will hereafter add materially to the 
volume and profit of the company's business. 

The success of the stopper lamp, its low cost of 
manufacture, and t .e fact that it is the discovery, 
prior to Edison's patents, of inventors whose 
patents belong to our company, have turned а 
temporary check into а great business advantage. 

Our competitors have copied our plans and in- 
fringed many of our patents, notably those re- 
lating to power transmission, and many important 
details essential to the successful operation of 
alternatirg current apparatus for the distribution 
of electricity for light and power purposes, for 
which we have brought suits for infringement. 

The confidence expressed in the last annual re- 
port in thesuperior merit of the apparatus of the 
company, and in the strength and value of its 
patents, has been fully justified by the results 
of the year’s operations; and we feel no appre- 
hension as to the outcome of suits now pending 
or which may be brought by its competitors. 

Your directors have been brought face to face 
with the fact that the business of the company 
has outgrown the present capacity of the fac- 
tories, and that large savings could be effected if 
the manufacture were carriel on in new works 
equipped with the latest devices for handling its 
product by machinery. 

In view of the favorable result of the past year’s 
business, and of the volume of orders in hand, 
and the future outlook, your directors have not 
hesitated to accept a proposition from the East 
Pittsburg Improvement Company to sell to your 


ELECTRICITY. 


company a site of 23 acres most favorably located 
with reference to railway facilities. The Im- 
provement Company has agreed to erect on this 
site buildings and works according to the plans 
and under the supervision of the officers of your 
company, and to sell then to the company at 
their actual cost, not however to exceed $500,000 
above the price of the land, and have agreed to 
take pay therefor in quarterly payments of $25,- 
000 and interest, beginning January 1, 1894. 
Your officers have estimated that the savings to 
be effected by the manufacture of its products in 
the new works, will, on a most conservative basis. 
be more than double the amount of the quarterly 
payments, Thus, these rew and complete works 
will be acquired without the expenditure of fresh 
capital, leaving the proceeds from the sale of the 
company’s present property as working capital, 
without taking into account the manifold busi- 
ness advantages that will arise from the central- 
ization of its manufacturing operations. 

The results of the past year’s business have 
shown that our apparatus can be sold for cash to 
responsible parties, and that the prevailing belief 
that long credits must be given, or that stocks 
and bonds must necessarily be taken in order to 
secure business, is not correct. Your officers and 
agente have found that low cash prices and good 
apparatus are sufficient inducements to secure all 
the trade the company can care for. 

Although the profits of the business might 
have justified the payment of dividends on all of 
the stock of the company, the directors have 
thought it wise to pursue a very conservative 
policy, especially in view of the large expendi- 
tures required during the past year for machine 
and material, and of similar expenditures whic 
the present prosperous condition of the com- 
pany’s business may make necessary in the near 
future. Both the results and the prospects are so 
encouraging that the directors believe the stock- 
holders will uphold them in a course which places 
the company in a position of undoubted financial 
strength, and which will assure the permanent 
continuance of dividends when once begun. 

For the Board, 
GEORGE WESTINGHOUSE, JR., 
President. 


Balance Sheet, March 31, 1893. 


ASSETS. 


Cash in bwankgnkkcckeöäe!,‚õkk» — 
Bills гесе1уАаїйе................................. 
Accounts гесеіуаюіе............................ 9,989,989.70 
Material in stock and in process of manufact- 

ure (at cost of labor and material)...........  1,414,662.81 
Advances to leased companies 188,518.06 
Bonds (par value $369.100)...................... 


$212,578.85 
366. 228.47 


Stocks par value %6,469,957) .................... 4,069.439.96 
Real estate апа buildingꝶgꝶ . 037.98 
Machinery and (0018............................ 710,023.61 
Miscellaneous ааа 60,055.54 
Charters, franchises. patents, etc... . 4,878,081.69 
Total assets............ .. 814, 450, 806. 82 
LIABILITIES. 

Accounts payable... ......................... 660. 
Bills payable. issued for merchandise 376,008.64 
iscounted with collateral............... 981,584 51 


CONTRACT AND CONTINGENT LIABILITIES. 


Scrip dividend o uoo aba RR YAN RE 194,562.00 
Stock subscriptions. .......................... 18,125.00 
U. S. E. Ltg. Со.' 6 per cent. 15 year bonds, 
$50.000 payable annually....................-* 600,000.00 
(Bills receivable under discount, $482,054.49.) 
CAPITAL STOCK. 
Preterred, 78.378 shares............ $3,668,940.50 
Assenting. 103,146 shares........... 5,157,831.00 
Common, 3,633 Shares 181,650.00 
9,007,921.50 
(In treasury, 6.621 shares Preferred; 13,220 
shares Assenting.) 
SURPLUS. 
Balance, March 81, 1892 ........... 21,880, 445.20 
Twelve months net 
earnings from busi- 
ness. 81,491,817. 13 
From other sources... 112.766.660 1.604, 588.78 
83, 485,028.98 
Less amount written 
off in adjustment of 
matters pending in 
1890 and 1891.... .... $321,228.05 
Ditto in current year. 98,869.65 $420,097.70 
$3,064,931.23 
Interest on bonds..... $39,000.00 
Interest on scrip...... 11.673.72 
Dividende. 256.608 32 307. 2.04 
2.757, 649. 19 


514, 450, 806.32 


The officers of the company for the year are as 
follows: 

Chairman, Brayton Ives; President. George 
Westinghouse, Jr.; First Vice-President an d 
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General Manager, Lemuel Bannister; Second 
Vice-President, G. W. Hebard; Assistant Gen- 
eral Manager, W. F. Zimmermann; Secretary 
and Attorney, Charles A. Terry; Treasurer, Ph. 
Ferd. Kobbe; General Agent and Assistant 
Treasurer, W. C. Clark; Auditor, F. H. Ket- 
chum; Directors: Charles Francis Adams, Lemuel 
Bannister, August Belmont, N. W. Bumstead, A. 
N. Byers, Marcelus Hartley, George W. Hebard, 
Henry B. Hyde, Brayton Ives, George Westing- 
house, Jr. 


— - — Se re © wo ca cap. END m 
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Legal Notes. 

At Norwalk, Ohio, on the 25th ult., Judge 
Thomas issued &n order to J. W. Foster and F. 
H. Jones, assignees of the Incandescent Light 
and Power Company of Norwalk, to sell the 
company's property at public sale for cash. The 
assignees have not yet determined on a date of 


sale. The property was appraised a few weeks 
ago at $35,025. 


The street-railway company in Paterson, N. J., 
erected poles and wires in one of the streets in 
the city. A property owner in the street cut the 
wires in front of his dwelling and the railroad 
company applied for an injunction restraining 
him from causing further damage. Vice-Chan- 
cellor Green in his opinion in the case says that 
the property owner had no right to cut the wire; 
that when a public use authorized by law takes 
no property, but merely affects it by proximity, 
the necessary interference occasioned by such 
use furnishes no basis for damages. It must be 
an interference with the rights to light and air. 
The Vice-Chancellor decides that the court could 
not grant an injunction, because the railroad 
company had not complied with the act of 1892 
which requires that authority for stringing wires 
shall be obtained from the State Subway Com- 
mission. 

George P. Altenberg and Rudolph Kleybolte, 
of Cincinnati, whose suit against the Citizens’ 
Electric Light Company of Louisville for an 
alleged breach of contract, begun at Covington 
was transferred to the United States Court at 
Louisvile, have received information that the 
demurrer presented by the Citizens Company 
had been overruled by United States Judge Car- 
ney, who directea the Citizens’ Company to pre- 
pare for trial within sixty days. The ground on 
which Altenberg and Kleybolte brought suit is 
that they contracted to reorganize and rebuild 
the Louisville Company and its plant, and were 
to put in $100,000 additional capital. They allege 
that the Citizens’ Company came to a square 
“ back down ” on this contract and signed terms 
with the Thomson-Houston Company. The 
plaintiffs then tendered their $100,000, they claim, 
and it was refused. They sued for $101,500, the 
$1,500 being expenses, and the Citizens’ Company 
presented a demurrer to the effect that the con- 
tract was only an option. 


In the case of the Accumulator Company of 
Philadelphia against the Dubuque Street Rail- 
way Company, at Dubuque, Iowa, the jury 
brought in a verdict in favor of the latter. The 
suit was brought by the Accumulator Company 
to recover for the storage-battery equipment 
in use on the road, amounting with interest to 
$6,000. The president of the road filed a cross- 
suit for damages, claiming that the storage-bat- 
tery system failed to dothe work guaranteed. 
The case was contested by the ablest lawyers in 
Dubuque. 


In the injunction suit brought by the Schuyler 
Electric Company against the street commission- 
ers of Hagerstown, Md., to prevent them from 
completing a contract made with a street raiiway 
company for lighting the streets as a condi- 
tion of a road grant, Judge Stake has filed an 
opinion denying the injunction. The case will 
probably be carried to the Court of Appeals. 
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The VanDepoele Patents. 


Infringement Suits Brought in Connecticut. 


The Thomson-Houston Company has brought 
suit for infringement against the Winchester 
Avenue and West Haven Electric road in New 
Haven, and the Westinghouse Electric Company 
of Pittsburg is made party defendant in the case. 

The complaint alleges infringement of two 
trolley patents issued to C. J. VanDepoele, April 
11, 1898, апа assigned to the Thomson-Houston 
Company, for which the applications were filed in 
the Patent Office in 1887 and 1888. An injunction 
is asked for restraining the defendants from using 
their present trolleys, and the suit is brought as 
а test саве. 

It will probably be several months before а 
preliminary hearing is reached. 


An Important Decision. 

Judge Coxe, of the United States Circuit Court, 
has decided adversely to the plaintiff in the mat- 
ter of Edison Electric Light Company et al. vs. 
the Equitable Life Assurance Society. 

The suit was brought for infringement of vari- 
ous Edison patents on fixtures, sockets, etc. 

The Court holds that since the alleged infringe- 
ment was begun eleven years ago and continued 
until the present time without any suit having 
been begun, the plea of laches entered by de- 
fendants must be allowed. The plaintiff was not 
entitled to either а restraining order or а perma- 
nent injunction; plaintiff could only have been 
injured to the extent of his license fee, апа the 
right to recover that has been lost by negli- 
gence. 

Eugene Н. Lewis represented the plaintiff, and 
L. E. Curtis the defendants. 


World's Fair Department of Electricity. 


For the second time since the opening of the 
Exposition all of the electrical apparatus in the 
Machinery Hall that has been completed was put 
to a thorough test in illuminating the grounds 
and buildings last Saturday evening. 

The first time it was put into actual operation 
was on Monday, although notall of the generators 
were in shape to be used at the initial trial. 

The first publie exhibition in which the great 
MacMonnies fountain played the leading part was 
also on the programme for Saturday evening. 
Judging by the large crowd of visitors gathered 
around,the fountains on the opening night, they 
will be one of the most attractive features of the 
Exposition for those who visit the grounds after 
sundown. 

The beautiful exhibit of the Western Electric 
Company, which is located in the southwest 
corner of the Electricity Building, was also given 
its initial trial last week. A unique part of the 
exhibit consists of a column of incandescent lights 
of various colors running from the floor to the 
ceiling and branching off to the four points of the 
compass in the shape of zigzag lightning, Each 
of the series of the imitation lightning flashes 
terminates in а large ball covered with lamps. 
The different circuits of lamps are connected to 
an automatic switch in such a manner that the 
current will pass through each lamp in succession 
in the column, beginning at the floor and then 
through the lamps mounted on the zigzag board. 
The effect produced isa very good imitation of 
natural lightning. 

The Ansonia Electric Company has put a num- 
ber of extra men to work on their booth and ex- 
pect to have it completed within the next ten 
days. The exhibit will be an extremely novel one, 
especially to the ladies visiting the building. In 
the booth of the company, which is located in the 
north wing of the gallery between the two res- 
taurants, will be placed a number of heating de- 
vices for cooking the greater portion of the meals 
served at the tables. 


Most of the exhibitors in Section Y, or News- 
paper Row as it is familiarly called, have moved 
into their quarters and have representatives on 
hand to entertain guests. 


The W. D. Graves Company. 


Where the Cash Went. 

Expert Accountant F. R. Merchant, who has 
been at work on the books of the W. D. Graves 
Company of Cleveland for three months, has com- 
pleted his labors. He states that the Cleveland 
Electric Light Company is debtor to the Graves 
Company $11,541.95 for labor and material and 
$10,000 of borrowed money. Mr. Frank J. Staf- 
ford was the treasurer of the Graves Company 
and also of the Cleveland Electric Light Com- 
pany, which latter company is a part of the Cleve- 
land General Electric Company. 


Power House Burned at Rochester. 


The train house, power house and coal yard of 
the Grand View Beach Railroad were totally 
destroyed by fire on the morning of the 10th at 
an early hour. There were 500 tons of coal stored 
in the bins for the summer’s business. The loss 


: is estimated at $60,000 and is fully covered by in- 


surance. 

The equipment burned was fifteen] cars, two 
125 H. P. generators, three McIntosh & Seymour 
engines and three 100 н. P. boilers. 


Long Distance Transmission. 


Power from Niagara Fails to be Carried to Albany. 


А syndicate was formed in New York City,. 


May 11. with а capital of four million dollars, for 
the construction and equipment of a line between 
Niagara Falls and Albany, for the transmission 
of electric power generated by the Niagara Falls 
Power Company. 

The plan is the most ambitious one yet proposed 
in connection with the Niagara Falls scheme, and 
the syndicate is said to be thoroughly in earnest. 

It is as yet too early to say that the plan, car- 
ried to completion, would prove a dangerous 
competitor for the local central stations in the 
central part of the State, but that, of course, is 
what the promoters expect it to be. 


General Electric. 


What is Said of It Nowadays. 


General Electric continues to display a weak tone, but 
the Morgan-Vanderbilt interest is sostrong in this com- 
pany that a powerful protection overcomes the effect of 
both liquidation and short sales of the stock. Purchases 
for insiders alone sustain the stock, as the affairs of the 
company еге in much suspicion.—New York Advertiser. 


More than room trading. rumored suits for conspiracy 
and sympathy with the other industrials is responsible for 
the tremendous slump in the price of General Electric 
stock. Stockholders have just had enough time since the 
publication of the company’s last report to reflect on the 
conditions of the properties. It is pretty generally be- 
lieved that under the Villard administration Edison lost 
money on every contract for plants on the cruisers belong- 
ing to the White Squadron“ and on many other of their 
Jarger contracts forinstallations outside of New York City. 
Only & close investigation of the books and records of the 
General Electric Company will show what investigators 
want toknow. The annual report contains nothing.— Wall 
Street News. 


Marked for Slaughter. 


(From the Daily American.) 

As for General Electric, there does not seem to be any 
doubt that it is booked for very much lower figures. The 
impression seems to be that the c mpany із run on a 
ridiculously extravagant basis, and a lot of the smaller 
concerns that were taken in when the company was first 
organized were taken under an arrangement whereby their 
claims are satisfied before any of the earnings can be 
applied on the stock. There are those who profess to be- 
lieve that a reorganization of the property 18 one of the 
possibilities of the near future, and, of course, in that case 
the price wlll break to 50 or below. Under present condi- 
Lions it is a good stock either to leave alone or to sell for 
futuredellvery. The brilliant and triumphant bears of the 
Street have marked it for slaughter, and yesterday's de- 
velopments show that the friends of the stock are giving it 
no Support. 


lir. Coffin’s Admissions. 


The General Electric Company Has Failed to Meet Some 
of its Obligations Promptly, and is not in Easy 
Financial Condition. 


A director of the General Electric Company 
recently wrote to President Coffin as follows: 


DEAR SIR: The stories about General Electric Company's 
bad financial condition and poor business still continue. 
Please answer categorically each of the following ques- 
tions, which will suggest to you the rumors now cur- 
rent, vfz.: 

1. Has the company at any time this year been dis- 
turbed in any of its loans or been in any instances refused 
such accommodation as 1t has desired, or in апу instance 
failed to meet all obligations promptly ? 

2. Has it sought any unusual accommodation during the 
past three months? 

8. Do the company and the sub-companies Owe more 
money to-day than on Jan. 81st, 1893? 

4. Do you contemplate issuing any additional stock or 
bonds of the General Electric Company, or any of its con- 
trolled companies ? 

5. Is the company in perfectly easy financial condition, 
and is there likely to be any change inthis respect? 

6. Do you know of any reason, financial or otherwise, 
why stock of the General Electric Company cannot be 
safely and strongly recommended as a perfectly safe and 
sound 8 per cent. investment, or why its future should not 
be at least as prosperous as its annual report shows its 
past to have been? 

Please answer by wire yes or “по” to each ques- 
tion, by number, and then amplify as much as you choose. 


Mr. Coffin replied: 


DEAR SIR: Your letter received this morning. I can an- 
swer categorically to each one of the questions no," ex- 
cept the first part of your inquiry, and to that I answer 
66 уез. ” 

There are industrious reports in circulatlon to the effect 
that we are selling alarge part of our apparatus with a 
contract to take in payment therefor stocks and Donds. 

To meet this we shall publish in the financial papers this 
morning a statement to the effect that of $3,000,000 of rail- 
way orders now on hand—which із largely in excess of a 
year ago—the entire amount is sold for cash and well 
secured notes, about 80 per cent. of the former and 2 per 
cent. of the latter, with no obligations to take stocks or 
bonds for any part thereof. 

The sales of lighting apparatus are also almost exclu- 
sively for cash or well secured notes. Very truly yours. 

(Signed) C. A. COFFIN. 


Attention ! 


Electrical Ladies and Gentlemen can Start Cheaply. 


(From the New York Herald.) 
825 STARTS LADIES OR GENTLEMEN ІМ BIG 
paying professional office business i particulars free. Call 


Monday, W. U. Electric Co., 36 Whitehall st. 
Mr. TERRILL. 


Frozen Truth. 


A Fact Beyond Dispute. 


(Mr. C. A. СоЙп in Boston Herald.) 


„General Electric is worth as much money and is just as 
зона as it was six months ago.” 


- 


Electric Stone. 


The Galveston News prints the following tele 
graphic dispatch from Uvalde, Texas: ‘‘A few 
days since a Mexican trapper rode up to the 
jewelry store of J. F. Nance in this city and sold 
him a small stone for $5. It is pronounced by 
old miners and other citizens of the place to be 
crystallized carbon. It is either heavily charged 
with electricity, or else it acts as a conductor. By 
placing one’s hands upon it distinct and almost 
severe electric shocks are transmitted through 
the body. Hundreds have visited the jewelry 
shop to witness this new wonder, the like of which 
it is safe to say, there is not another in the world. 
It is shaped like a disc, is transparent, flat at the 
bottom, about as thick as a grain of Indian corn, 
and about one-third of an inch in diameter, 
thickest in the centre, and gradually tapering to 
its edges. The Mexican said that it came out of 
а voleano in Mexico. None of those who have 
seen it have ever heard of or seen anything like 
it, but several think that it is pure carbon." 
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Mathematics In Place and Out of Place. 


(From The Electrician, London, April 21.) 


Mathematicians in search of new pasture, and 
practical men anxious to see what will happen 
when the ''professor" is eliminated, should pe- 
ruse а paper on transmission of power, recently 
read before the National Electric Light Associa- 
tion by Mr. L. B. Stillwell. “ We шау con- 
veniently construct an algebraic skeleton," says 
the author, and he forthwith proceeds to do so. 
Whether this ekeleton is to be keptia a cupboard, 
апа only taken out at Institution meetings from 
which the professors will have already been elim- 
inated, we are not informed. Here is the skeleton, 
or a small part of it: Fh—First cost of hydrau- 
lic plant, including turbines, dams, flumes, etc. 
Ph— Percentage covering interest upon and main- 
tenance of hydraulic plant. Oh-— Cost of oil and 
waste per annum for hydraulic plant." And so 
on, and so on. Then we arrive at the following 
mathematical equation, which, at first sight, we 
took to be a chemical equation in which iron and 
carbon, oxygen and nitrogen, and several un- 
known elements— which, doubtless, were the un- 
discovered members of Mendelejeff’s celebrated 
cycles—had got considerably mixed up: PbFb 
+ Cb + PhFh + Oh + Ch +AN-+ PeFe+O0e+Ce+- 
PlIFl4-Cl—annual charges." And now,” con- 
tinues the author, ‘‘ what have we accomplished?” 
What, indeed? As a piece of anatomical mathe- 
matics this cannot compare with the efforts of the 
man who can cover the Institution blackboard 
with formula three times before members have 
had time to get their pencils out of their pockets; 
but as apiece of practical intelligence, it is a 
mere string of labored nothings, calculated to 
“amaze the unlearned and make the learned 
smile.” Let Sh be the shovel at the station, Sw 
the switchboard, and so on; then the equation to 
the station is Sh-+Sw+MeN-+ BeEr-+ BaC*y4- 
etc., which is & parallel piece of mathematics. 

If electrical engineering cannot get along with- 
out mathematical treatment, then, pollice verso, 
let the mathematician live, and let us employ him 
to do the necessary work. But if, forsooth, it 
can, where is the advantage in this spurious sem- 
blance of mathematical form, which is the mania 
of some un-mathematical men? The pressing of 
mathematics into places where they are not 
needed is as foolish as their exclusion from places 
where they are essential. Undoubtedly, there is 
an unfortunate tendency nowadays to overbur- 
den every branch of electrical work with mathe- 
matics, to the detriment of practice. Other 
subjects, other industries, might equally well be 
mathematically treated. We have seen a series 
of elaborate equations, involving trigonometry 
and the theory of impact and elasticity, explain- 
ing a game of cricket; and it would be quite 
possible to write a book full of triple integrals 
and slant co-efficients in three dimensions, to ex- 
plain the operations involved in carving a statue. 
Mathematical form, unless there be in it the 
breath of practical life, is, indeed, a skeleton; and 
it would be labor ill-spent to try and galvanize it 
into living activity. There is not the least ob- 
jection to the application of mathematics to 
cricket; but they remain mathematics, they do 
not become cricket. Prof. Tait has indeed not 
only applied mathematics to golf, but has done 
much better service in applying golf to mathe- 
matics, and with most interesting results. But 
these resulta were no longer within the province 
of golf ; they formed a valuable contribution to 
our knowledge of elastic bodies and impact. To 
deny that mathematics are essential to progress 
in the higher branches of engineering, is to con- 
fess ignorance of those branches; but to burden 
elementary work with abstruse caiculations and 
with pedantic definitions is likely to bring about 
contention between the practical man and the 


theorist. А pedant is all very well in his place, 
but he should not come into the workshop and 
snub the man at the vise. 

A distinction should be observed between ac- 
curacy of elem entary knowledge and high theo- 
retical attainments. It is important that every 
engineer should have exact and clear ideas ав to 
the relations between force, power, work, and 
energy, and the electrical engineer must be fa- 
miliar with other electrical relations. These ele- 
mentary laws have an apparent connection with 
mathematics, because mathematicians have de- 
fined them. But the mathematics of Ohm's law 
go no farther than the rule of three. If some of 
the simple facts of engineering and of electrical 
science could be divested of the mathematical 
garb in which professors delight to clothe them, 
the beginner would advance with much less hesi- 
tation. He is too often presented with & fact 
swathed in algebraical attire, bound with many a 
hard аша knotted formula, апа decked with 
streaming expanded terms, tasselled at the end 
with +, etc." He ultimately makes acquaint- 
ance with the fact itself and this acquaintance 
continues long after the mathematical millinery 
has been discarded by the mind. 

A sailor has а good deal to learn before he need 
trouble himself about taking lunar distances; and 
а soldier must be familiar with squad drill before 
he makes ап acquaintance with brigade drill, and 
he may do excellent service as а tactician without 
aspiring to strategical accomplishments. Every 
French soldier is told that he carries a field- 
marshal's baton in his knapsack, and, with hardly 
more sense of fitness, young engineers and elec- 
tricians are encouraged to equip themselves with 
а mathematical armory such as might enable 
them, if they had the wit, to take а hand in orig- 
inal research ef & high order. "That is where the 
waste and the pedantry come in. "Theory, and, 
if need be, mathematics, in healthy co-operation 
with practical work, are to-day essential for real 
progress, Therule-of-thumb man progressed, it 
is true, but not fast enough for to-day. The ready 
mathematician, on the other hand, is apt to ignore 
essential conditions and to rush on wildly with 
loose assumptions, conjectural data, and vague 
hypotheses, imagining all the time that he is an 
engineer. 


Legal Notes. 


Mrs. Elizabeth Mahoney, of Elizabeth, N. J., 
has brought a suit for $2,000 against the Subur- 
ban Electric Light Company of Elizabeth for 
injuries she received by the fall of an electric 
arc lamp on her as she was walking along the 
street. 

The San Francisco Cat states that by consent of 
counsel, Judge McKenna, in the United States 
Oircuit Court, has dismissed the suit of the 
Brush Electric Light Company vs. the Nappa 
Thomson- Houston Electric Light Company. The 
suit had been pending since 1891, when the Brush 
Electric Light Company, an Ohio corporation, 
was working with the California Electric Light 
Company of San Francisco. It appears that in a 
similar suit for infringement of patent, instituted 
by the California Electric Light Company against 
the Electric Light Company of San Jose, the 
evidence showed that the California Electric 
Light Company had been depending on the co- 
operation of the Brush Company. But it also 
appeared that the Thomson-Houston Company 
had, at this time, an interest ir both the Brush 
and the San Jose Company, and that the case was 
quashed. 


Removal Notice. 
Mr. Fremont Wilson has removed his offices to the 
eleventh floor of the Vanderbilt Building Annex, Nassau 
and Beekman streets, New York Clty. 


The Muncie Electrical Works. 


One of the candidates for popular favor in the electrical 
line is the Muncie Electrical Works, Muncie, Ind. 

The new company began business May 1 with orders on 
hand sufficient for a paying business for the next six 
months. Mr. F. C. Field is the electrician, and James 
Chamberlin is general manager. 


: Boston Notes. 


Mr. Platinum Baker, lately returned from а 
business trip abroad, was in Boston Jast week. 


Mr. L. J. O'Reilly, representing Alexander, 


Barney & Chapin, of New York, was a Boston 
visitor last week. 


Mr. C. L. Edgar, superintendent of the Edison 
Illuminating Company, Boston, is visiting Chi- 
cago on business for his company. 

A committee appointed by the citizens of Mar- 
blehead, Mass., visited Boston a few days ago to 
inspect plans with a view to their adoption fora 


local electric lighting plant. A municipal plant 
is what the town has decided upon, and work on 
„ is expected to begin at an early 


The new central station of the Haverhill Elec- 
tric Company was dedicated last Monday even- 


ing in the presence of a large and representative 
gathering of citizens. 


Mr. W. R. Goodman, the hve representative of 
the Independent Electric Company of Chicago 


spent a few days in Boston this week, and called 
upon us during his stay atthe Hub. He report 
business in an excellent condition with his com- 
pany. 


The Electrical Juniors of Lynn held their first 
annual reception at the Scientific Club House in 


Lynn last Saturday evening. They entertained 
the Minors’ Club of East Saugus and the Electrical 
Juniors of Boston. Mr. R. E. Willard, of Phila- 
delphia, delivered an interesting address on the 
Transmission of Power. 

After frequent hearings before a legislative 
committee and several spirited debates in the 
House, the bill presented by the Cambridge Stor- 
age Battery Railway Company was passed for 
engrossment. It now looks as if, ere long. street 
cars would be running by electricity but without 
the aid of the overhead trolley. 

Boston appears to be destined to become some- 
what of а centre for the electric heating business. 
Several companies have been organized and are 
getting well under way. Ere long there will be 
many novelties placed on the market that are in- 
tended to revolutionize the art of heating. The 
companies we allude to are to make a specialty of 
domestic heating in its various ramifications. 

Mr. I. L. Matson, who recently commenced 
business as electrical engineer and contractor, 


has secured the contract for equipping the new 
ере at Harvard University with several 
hundred lights. 


Chicago Notes. 


Mr. T. S. Palmer, manager of the Electric Heat 
Alarm Company of Boston, has returned home 
after a two weeks’ stay in Chicago. A Western 
branch of the company has been established 
here, and has been placed in charge of E. N. 
Nashold. 

Mr. Albert Hay, president of the Robison 
Radial Truck Company, made a number of calls 
on the railway supply companies of Chicago last 
week, 

Harry Bishop, Western representative of the 
Massachusetts Chemical Company, received the 
sad news of his mother’s death at Springfield, 
Mass., on his return from Boston, last week. 

The Chicago Incandescent Lamp Company, 
owing to the growth of its business, has increased 
its capital stock to $20,000. 

City Electrician Barrett in pursuing his former 
policy of burying or bunching all overhead wires, 
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has compelled the different electric companies 
using wires in the recently annexed Hyde Park 
district to string all their circuits on one line of 
poles, and at points where they cross the trolley 
lines they are to be run under the streets. 


Morgan Brooks, of the Engineering and Sup- 
ply company of St. Paul, was in Chicago last 
week. 


Clark & Marshall have received their first ship- 
ment of Rowley Storage Batteries, for which they 
are general agents. The firm have recently 
moved into larger quarters in the Rookery 
Building. 


General News. 


What is Going on in the Electrical World. 


Erie, Pa.—The contract for lighting the city 
has been awarded to the Edison Company. 


Baltimore, Md.—The electric railway to Ro- 
land Park is completed and cars are running 
regularly. 

Lincoln, Neb.—The Burlington Beach elec- 
tric railway has been gold to the Lincoln Street 
Railway Company for $45,000. 


Milwaukee, Wis.—The Milwaukee and Wau- 
watosa Motor Railway Company have decided to 
equip their line for electricity as soon as it can be 

one. 


Marshfield, Wis.—The city council has closed 
a contract with the Marshfield Water and Elec- 
tric Light and Power Company for lighting the 
city with electricity. 

Dunkirk, Ohio.— A charter and right of way 
have been secured for an electric railway between 
Red Key and Dunkirk. The company will also 
furnish electric light for both places. 


New Haven, Conn.—4A power house for the 
Morris Cove electric road is to be erected in Fair 
Haven. The State street road will have an elec- 
tric equipment by the middle of July. 


Salt Lake, Utah.—The city council has or- 
dered the city attorney to draft ап ordinance com- 
pelling telegraph апа telephone companies to 
pay а rental on every pole erected by them in the 
city. 

Providence, R. I. — The Union Railroad Com- 
pany will probably abandon the cable on a large 
portion of its line and substitute electricity, re- 
taining the cable for use on the heavy grade in 
College street. 


Washington, D. C.—The directors of the 
Washington and Great ҒаПв Electric Railway 
have decided to begin the construction of the 
new line at once. It is their intention to push 
the road to completion at an early day. 


St. Louis, Mo.—The stockholders of the East 
St. Louis Electric Street Railway have author- 
ized an increase of capital stock from $150,000 to 
$500,000. The avails cf the new issue аге to be 
expended for extensions and improvements. 


Rochester, М. Y.—The power house of the 
Grand View Beach electric road was burned to 
the ground on the 11th inst. Thirteen cars, 500 
tons of coal and all the tools and appliances were 
destroyed. Loss $60,000, covered by insurance. 


Mobile, Ala. — The Mobile Street Railway 
Company are erecting a power house and pre- 
paring their rcad for the change of motive power 
to electricity. They expect to complete the elec- 
tric equipment of their lines by the last of July. 

Batavia, М. Y.—Mayor Sanford has made 
temporary arrangement with the Consolidated 
Gas and Electric Company for lighting the 
streets. This arrangement will probably last 
until some definite plan of lighting has been de- 
cided upon. 

Muncie, Ind.—The Citizens’ Electric Street 
Railway Company was victorious in its suit with 
the Muncie Street Railway Company in the in- 
junction proceedings. The Electric Company 
will now proceed with work in laying track, and 
will be running cars in a few weeks. 


Jersey City, N. J.—The new line of the Con- 
solidated Traction Company connecting Newark 
and Jersey City has been completed. The road 
enters Jersey City at Westside and Communipaw 
avenues, where it connects with the electric line 
that runs to the Cortlandt street ferry. 

Savannah, Ga,—The option of the Electric 
Railway Company to continue its lease of the 
Savannah and Isle of Hope road expires on th. 
20th inst.. and it is considered probable that tbe 
lease will not be renewed. In that case the elec- 


tric company will extend its line to Thunderbolt 
and also build to the Isle of Hope. 


Knightstown, Ind.—A company has been 
organized to build an electric railway from: New 
Castle to this city and tothe Indiana Soldiers’ 
and Sailors’ Orphans’ Home, two miles south of 
here. The line will be constructed to pass by 
Greensboro or Spiceland, and the work of secur- 
ing the right of way will be commenced at once. 


Fort Worth, Tex.—There is a prospect of the 
building of a rapid transit line between Fort 
Worth and Dallas this year. The motive power 
has not been fully decided upon. Electricity is 
pes but the form of motor will depend 

argely upon the improvements that may be 
made during the time the road is under construc- 
tion. 

Warren, Ohio. An electric railway to connect 
this city with Sharon, Pa., is proposed. A. B. 
Minnix and John Cole, of Vienna, have already 
secured three-fourths of the frontage right of 
way between the two cities. An application for a 
& franchise will be presented to the county com- 
missioners at an early day. The route is to be 
the direct highway, and calls for a 16- mile line. 


Hackensack, М. J.— The directors of the Ber- 
gen Turnpike Company at a meeting in Hacken- 
sack last week elected Andrew C. Zabriskie 
president, George W. Wheeler vice-president, 
Charles B. Place secretary, and William A. 
Paepke treasurer. It has been intimated that the 
new directors intend to build an electric railway 
from Hackensack to connect with lines in Jersey 
City and Hoboken. 


Findlay, Ohio.— The county commissioners 
have granted to George B. Kerper and other 
Cincinnati capitalists а franchise for that portion 
of the Put-in-Bay, Southwestern Electric Rail- 
way lying between this city and Fostoria. Work 
is expected to begin on the new road within a 
short time. The ory созор of Fremont have 
also granted a franchise for the railway to run 
through Fremont. 


Topeka, Kan —The $600,000 mortgage of the 
old Topeka Rapid Transit Railway Company 
which was held by the Metropolitan Trust Com- 
pany uf New York has been released, the Topeka 
Railway Company, which company purchased the 
line of the Rapid Transit Company and assumed 
its obligations, having arranged for its payment 
under a mortgage for $1,100,000 on all its street 
lines issued to the Manhattan Trust Company of 
New York. 

White Plains, N. Y.—Hon. Samuel Conover 
has purchased the franchise of the Tarrytown, 
White Plains and Portchester Electric Railroad, 
and it has been decided to change the name to 
the Elensford, White Plains and Mamaroneck 
Railway Company. The directors just elected 
are W. P. Hix, New York; S. W. Parker, Mamar- 
oneck; Samuel Conover, White Plains; F. W. 
Leonard. J. H. Vails, Harvey Dew and Josiah 
Brown, New York; J. H. Moran, White Plains, 
and U. A. Krepps, Kensico. 

Leavenworth, Kan.—The Leavenworth Rail- 
way Company has been reorganized and the fol- 
lowing officers elected: Col. H. L. Turner, of 
Chicago, president; Gen. A. B. Nettleton, secre- 
tary, and W. F. Putnam, treasurer. The board 
of directors consists of Gen. A. B. Nettleton, 
Col. H. L. Turner and Messrs. W. F. Putnam, 
Harry L’Earle, Geo. A. Baker, William Dill and 
W. A. Stacey. The capital stock of the company 
is $500,000. Work on the electric road will be 
hastened by the reorganized company. 


Cleveland, Ohio.—It is said the new power 
house of tne Cleveland General Electric Company 
will bave a capacity when completed for 2,000 arc 
lights, 100,000 incandescent lights and 1,000 н. P. 
for power service. The company will use the 
Edison three-wire underground system for the 
heart of the city and an alternating and high 
tension direct circuit for the suburbs. It is ex- 
pected not only to furnish motive power and arc 
and incandescent lighting, but also to supply 
electricity for heating and cooking purposes 
when the machinery and inventions for making 
electricity thoroughly practicable and economi- 
са] for these purposes are perfected. 


Manchester, Conn.—A special to the Hartford 
Courant from Manchester says: “Тһе Waring 
Electric Lamp Company has been organized with 
a capital of $50,000 and will manufacture an in- 
candescent electric lamp, to be known as the 
Waring ‘ Novak’ lamp. The directors in the new 
company are N. T. Pulsifer, of Manchester; A. 
D. Coffin, of Boston; J. H. Walker, of Boston; 
and John Waring and M. S. Chapmen, of Man- 
chester. Mr. Chapman is president and Mr. Pul- 


sifer secretary and treasurer. The lamp will be 
made at the factory formerly occupied by the 
Perkins Company and business will be begun on 
a large scale immediately." 


Detroit, Mich. —A dispatch from Toledo to 
the Free Preas conveys the information that 
Toledo is soon to be connected with Detroit by 
an electric railway, the right of way for whic 
has already been secured. This statement seems 
wholly credible from the fact that an electric 
railway, which is doubtless designed as part of 
the system, already extends south of Wyandotte, 
and a franchise has been granted for its exten- 
sion to Trenton, about one fourth the distance 
to Toledo. It has for some time been known that 
aright of way had been acquired from Wyan- 
dotte south, and the fact that no right of way 
was sought between Detroit and Wyandotte 
lends probability to this utilization of the Detroit 
and Wyandotte road. 


Willimantic, Conn.—The Women’s Club of 
Willimantic, Conn., held their last regular ses- 
sion for the season on Tuesday evening of last 
week. In its report of the meeting the Journal 
gives the following particulars: ‘‘ The regular 
programme was opened by Miss Maud Reming- 
ton with two gracefully rendered violin solos. 
Miss May Davison discussed the Telephone in an 
interesting manner, illustrating her talk by draw- 
ings done by Miss Houghton. The next subject, 
*Electric Lighting, was presented by Mrs. 
Beede in a brief practical talk. Mrs. Hamlin’s 
paper on ‘Electric Railways’ was excellent. 
Mrs. Nellie Crane read an article on ' The Elec- 
trical Department at the World's Fair,’ written 
by W. W. Prime, engineer of that department. " 


Wrought Iron for Field Magnets. 


The Commercial Electric Company of Indianapolis have 
issued a new catalogue describing their lines of dynamos 
and motors which include some refinements in construc- 
tion worthy of attention. One of the principal points in 
these machines is the exclusive use of wrought iron for 
their fields. The all forged tron construction has hereto- 
fore been considerably employed where the sizes of the 
machines permit the use of drop forgings, but beyond this 
it has not so far been generally adopted on account of its 
extra cost, although its superiority for this purpose 18 well 
known. Somewhat less than half the necessary section of 
cast fron is sufficient for wrought iron fields as the same 
magnetizing force generates more than twice the number 
of lines of force 1n the latter as it does 1n the former at the 
point of saturation generally chosen. This, of course, 
means a great reduction in the weight of wrought tron in 
the fields, and a saving in the copper on the fields due to 
their smaller section. 

In these machines up to the ten horse power sizes, large 
Gramme ring armatures are used, requiring but one layer 
of wire for 110 volt and two layers for 500 volt. machines. 
This is of advantage in two ways as it not only reduces the 
armature resistance but decreases the magnetic resistance 
by diminishing the length of the air gap. In larger sizes 
drum armatures are used, in the construction of which the 
same principles are followed. and the mechanical details 
throughout have been carefully perfected. 

Motors and dynamos of standard voltages and for vari- 
ous kinds of work are described in the company's new 
catalogue, to which they invite attention. 


Enterprise is Appreciated. 


The Star Electric Lamp Company 18 recetving many let- 
ters congratulating them on the energy and push which , 
have enabled them to produce a commercial lamp and get it 
ready for the market so promptly. This company, it will 
be remembered, was the first one to announce а non- 
infringing lamp. The lamps that have been delivered are 
proving highly satisfactory and crders are coming in very 
rapidly. This must of course be very gratifying to the 
Star Company, who have been to great expensein pushing 
their ex periments forward, and no doubt pleases them to 
see that the electrical fraternity appreciate their efforts 
by the liberal reward in the way of orders. 

Large shipments are now being made, and the universal 
verdict is that the New Sunbeam is superior in every way 
to the vacuum lamp. 


The Cutter Specialties. 


The following notice is issued to the trade by Mr. H B. 
Cutter: 

This isto advise you that we have opened a New York 
Office at 136 Liberty street, and that Mr. Chas. D. Shain will 
represent us as selling agent in your vicinity. 

Please be kind enough in future to send all orders for our 
sjeclalties to Mr. shain, and you may feel satistied that 
your wants will be carefully looked after, and the best pos- 
sible quotations made to you. 

Thanking you for past favors, and requesting a continu- 
ance of your trade, we are, 

Yours very truly, 
THE CUTTER ELECTRICAL AND MFG. COMPANY. 


Mr. Shain has also made arrangements with the Eastern 
Electric Cable Company of Boston and the Lake Girard 
Mica Mines for exclusive territory in this neighborhood. 


. May 17. 1893 
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The Lundell Ceiling Fan Motor. 


We illustrate below an ingenious combination of a big 
two-blade fan and a small compact motor. The device is 
so constructed as todepend from any ceiling at the correct 
distance for the required effect, whether a heavy blast, a 
gentle breeze, or any gradation between the two extremes 
is wanted. The blades of the fan are constructed of hard 
wood and the pitch of them can be changed to suit require- 
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New York, New Haven and Hartford Rallroad Building 
—1.500 lights. 

Hawthorne Apartments—300 lights. 

Home Life Insurance Company — 1,900 lights, dynamos 


and engines. 
Church Mission House—00 lights. 
Johnson Building— Wiring for 70 arc lamps. 
Princeton Inn—Tubing for 282 outlets. 
Decker Building—1, lights. 
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THe LUNDELL CEILING Fan Мотов. 


ments by loosening the screws which hold them in position 
and resetting them. 

The method of transforming the motion of the commu- 
tator shaft of tre motor into a motion at right angles to 1t, 
is worked out so cleverly as to obtain an absolutely noise- 
less result at maximum speed. Upon one end of the motor 
shaft a small friction wheel is attached. Encircling the 
motor and resting on this wheel is a thin circular ring 
plate which receives its motion by friction from the small 
wheel. This circular ring plate 1s in turn connected with 
the fan shaft by four curved metal braces, making a solid 
and strong construction, 

The relation of tbe speed of the fan to that of the motor 
thus becomes asonetoeight. To operate this outfit only 
six-tenths of an ampere of current ів required, or about 
the same amount as is required for an ordinary 16 C. P. 
lamp. The economy in working this outfit, therefore, is 
readily appreciated. The motor is the invention of Robert 
Lundell and the outfit is placed on the market by the 
Interior Conduit and Insulation Company. 


H. Ward Leonard & Co. 


This company has met with a success in its peculiar 
line of Bulk Electric Contracting which 18 most astonish- 
ing in view of the general dulness in business during the 
past year. 

The business of the company amounted to $530,000 
during its first year, that 18 91-99, and is increasing rapidly 
both 1n this city and throughout the country. 

Since the first of January the capital of the company has 
been doubled, the fully paid capital of the company now 
being $120,000. 

AS this company has no agencies or affiliations. with any 
manufacturing companies, and uses dy namos, engines and 
specialties made by ali first class makers, it has an excep- 
tional familiarity with all apparatus and methods on the 
market, and can use them in its work to secure the best 
possible plant the state of the art will permit of. 

Among the important contract8 now under construction 
by this company are the following: 

Cayadutta Electric Railway Bulk contract for complete 
railway 17% miles long, Joining Gloversville, Johnstown 
and Fonda, New York state. 

Broadway Power House—Bulk contract for steam and 
electric plant for 5,000 lights. 

Betz Building. Philadelphia—Bulk contract for steam 
and electric plant for 4,000 lights. 

Broadway Cable Road, 50th Street Power Station— 
Bulk contract, steam and electric plant for 424 1ncandes- 
cent and 22 arc lights. 

Scott & Bowne Building—Bulk electric contract for 1,500 
lights. 

Cammeyer Bullding—3,100 lights. 

. Puck Building—1,000 lights. 
New Netherlands Hotel—Ventilating fans, motors, etc. 


The Boston Fan Motor Qutfit. 

The sudden advent of summer has set everybody per- 
spiring and scurrying round for apparatus that will help in 
making life bearable during the hot waves which tbreaten 
toovertake ив. Following the trend of things the makers 
of electric motors have likewise started up, and are rushing 
work along to meet the demand that has already set in. 
One of these firms is the Boston Motor Company, 17 Battery 
March Street, Boston, whose speotalty we herewith illus- 
trate. 

We believe we are right in stating that this is the small- 
est outfit now on the market, and as good as itis small. 
The makers clatm 1t to be the best and cheapest before the 
public, and are prepared to guarantee it doing all that із 


experimental and illustrative purposes, and is now being 
used in many scholastic institutions throughout the 
country. It can be run as high as 2,500 revolutions per 
minute. The very moderate price at which it is sold—fan 
and motor complete for $1.25—places it within the reach of 
everybody, and everybody is buying it. The Boston Mo- 
tor Company will furnish an improved Fuller battery when 
required that will operate the motor for several days at a 
trifling cost. 

This motor gained an award for its many good features 
at the recent Mechanics’ Fair held in Boston. 


The Buckeye Lamps. 


It affords us no small degree of pleasure to refer to the 
resumption of lamp manufacturing by the Buckeye Elec- 
tric Company, and likewise to the fact that the company , 
according to our best information, are not only regaining 
old customers but adding new patrons daily to their list. 
The merits of the Buckeye lamps have been so frequently 
set forth in our columns that it is needless to say more than 
that the lamps remain unsurpassed in the qualities that 
have commended them to the trade and the public. The 
pure white light that is emitted by the coiled filament is of 
itself a prepossessing characteristic, and when to this are 
added the increased light and unimpaired efficiency of the 
lamp during its life of from 1,000 to 4,000 hours, together 
with its comparatively low operating cost, it seems to us to 
fulfil all the requirements demanded by the most exacting 
user of electric light. 


Convention Exhibits Pay. 


The small but Interesting exhibit of their special line of 
goods made by the Gould Packing Company of East Cam- 
bridge in the ladies' parlor of the Southern Hotel, St. 
Louis, during the February Convention of the National 
Electric Light Association has proved to be an unusually 
profitable exhibit. The various sizes of steam and water 
packing shown, and the unique substance and finish of the 
material used, attracted the attention of all the visiting 
electricians and engineers, with the result that the com- 
pany is now shipping consignments daily to all parts of the 


country,from the Atlantic to the Pacific. The fact that 
the Gould specialty is the original Ring Packing, which was 
on the market long before any other imitation make, 
coupled with the continued high quality of stock used 
which is the very best, ensures this line of goods greater 
popularity and a bigger demand among the electrical and 
engineering fraternities than any other packing now 
manufactured. 


The American Incandescent Lamp. 


Ву a reference to our advertising pages it will be noticed 
that the * American" incandescent lamps, made by the 
American Electrical Manufacturing Company of St. Louis, 
are again on the market. This cumpany, although com- 
paratively new in the field, has established a place for it- 
self, and the American“ lamps are already well known 
the country over. Business is opening up nicely, and the 
company looks for a busy summer. 


The Logan Storage Battery. 


The attention of electricians is being attracted to the 
Standard Electric Company of Detroit, Mich., which owns 


I niil 
У 


THe Boston FAN Мотов Оттріт. 


claimed for it. It is scientifically made, of the best mate- 
rial and workmanship. As will be seen, it is mounted ona 
highly polished pedestal, with nickel plated binding posts, 
and provided with an adjustable brush regulator. The fan 
itself is made of polished aluminum, the only one made, 
and can be operated with any ordinary battery, attaining 
а high rate of speed with only asingle cell. Itis just the 
very thing for a desk, table, office, sick room, or in fact any 
place where a soft. gentle zephyr-like breeze 18 required. 
For these various purposes it has been tried and proved a 
success, and the demand increases dally. The motor itself 
is a special favorite with students, amateurs and others for 


the patent rights and is Just beginning to turn out Logan 
Storage Batteries in large quantities. 

The claims made by the Standard Company for the 
Logan battery are most sanguine in view of the many 
complete failures in the past of storage batteries to per- 
form anticipated work. This company has made a large 
number of contracts, giving guarantees such as have never 
before been tendered by storage battery manufacturers. 

Mr. J. W. Johnston, the General Manager of the company, 
has entered into a contract with the Citizens’ Street Rail- 
way Company of St. Louis for furnishing batteries for 
three motor street cars. These motor cars are to be placed 
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upon the railway asa test, to demonstrate the utility of 
storage batteries as a motive power for street railways. 

For this reason Mr. Johnston made his proposition on an 
advertising rather than a commercial basis. The condi- 
tions upon which the batteries are placed upon the cars of 
the Citizens’ Railway are that they shall propel the cars 
sixty or eighty miles per day for one year without cost to 
the railway company save that of re-charging the battery 
once in twenty-four hours. At the end of the year if the 
batteries have demonstrated their utility to the entire sat- 
isfaction of Captain McCulloch, superintendent of the 
company, the Standard Electric Company is to receive 
$1,000 for each battery. This figure is made very low in 
order to demonstrate to the world that a successful storage 
battery has at last been devised. 

Mr. Johnston has for his company also contracted with 
Mr. John Scullin, of St. Louis, to furnish a battery for an 
owl car for the Union Depot street car line of that city, on 
equally favorable terms to those given the Citizens’ Rail- 
way Company. Thiscar is now being constructed in St. 
Louis, and the battery to propel it is about completed at 
Detroit. 

Contracts have been made by the Standard Electric 
Company to light the Central Block in Pueblo and the 
Kaiser Block 1n St. Louis. The Detroit House of Correction 
has been lighted, with perfect success, for ten months by 
this system. 

The economy of the battery system is that the steam or 
other power used to run elevators or other machinery dur- 
ing the day time will also, without extra cost, furnish the 
power to drive a small dynamo during the day, which will 
store enough electricity to light the building during the 
night and drive the machinery also in extraordinary 
oases. 

The Standard Electric Company bases its claims and 
guarantees upon actual tests made with the Logan Battery 
at Detroit, Mich., where it has been in constant use in 
various capacities for twenty-eight months. In that time 
it has been used for driving small machinery, such as sew- 
ing-machines, fans, drills, lathes, riveting machines, for 
lighting factories and residences, lighting and decorating 
churches during unusual ceremonies or festivals, operating 
alarm and fire bells in hotels and factories, connecting the 
keys with the valves of a large church organ in which the 
two were separated some two hundred feet, and 1n propel- 
ling а street car. 

The features upon which the managers of the Logan 
Storage Battery place their claims for 1ts superiority over 
otherstorage batteries are that the construction of the 
plates is such that they are practically indestructible; 
that by no possible usage in charging or discharging, or 
accident to machinery, or by jarring as on street Cars, can 
the red lead or active material of the plate be shaken from 
its position, or the plates be short-circuited. 

The Standard Company has for twenty-eight months 
been actively engaged In putting the Logan Storage Bat- 
tery plates to all manner of possible tests, and after this 
long time spent inexperimenting the company has as yet 
not had one single plate destroyed or injured. 

Their tests ‘have also, they claim, demonstrated the fact 
that it is possible to take from the battery as high as 
ninety-seven per cent. of the energy of its charge, and 
that ninety per cent isa fair average of the power it will 

discharge. 


COMMERCIAL PARAGRAPHS. 


AS ар indication of the phenomenal success achieved by 
Insullac, the new preparation introduced by the Massachu- 
setts Chemical Company of Boston, it may be stated that 
after enlarging its factory the entire works are having to 
run night and day, and even then cannot keep up with the 
demand. Insullac has made fast friends everywhere, and 
holds them right along, besides adding new ones dally. 


The Boston Braid Company, whose high grade silks for 
incandescent lamp filaments have proved themselves 
without a peer and enjoyed almost a monopoly for several 
years, is now deluged with orders, its manufacturing 
facilities being taxed to the utmost. Since the lamp busi- 
ness opened up again with so much vim, the Boston Braid 
Company has been favored with large orders for silks, and 
the necessity for enlarging its facilities is now under con- 
sideration. 


That the Novak lamp has struck it rich is settled be- 
yond doubt by a record of 20, 000 sold in a little more than 
а week. Onesalesman 1з averaging 1,000 lamps sold per 
diem. In popular phraseology they sell like hot cakes. One 
plant in Boston 18 using 800 lamps of this type, and every- 
body is in love with them. 


W. В. Brixey, manufacturer of Day’s Kerlte Wires and 
Cables, has contracted to manufacture and lay for the 
Metropolitan Telephone and Telegraph Company two No. 
18 conductor submarine cables, similar to the nine previ- 
ously furnished, and which are now 1n service between 
New York and Jersey City, under the North River. Mr. 
Brixey has just returned from an extended visit to Chi- 
cago, where he has been looking after the preparing of his 
exhibit which is now completed, being the first wire ex- 
hibit in the Electricity Building in readiness. 


INCORPORATIONS. 


The Waring Electric Company, at Hartford, Conn. Capi- 
tal stock, $5,000. Incorporators К. D. Robbins, C. T. Rob- 
bins and R. H. Robbins, all of Wethersfleld. Thecompany 
is to do all kinds of business connected with the use of 
electricity, except telegraph, telephone, electric light or 
power business. 


The East End and Sharpsburg Electric Railway Com- 
pany, at Harrisburg, Pa. Capital stock, $300,000. The 
Officers are: J. R. Davis, New York, president; 8. D. 
Hicks, Edward Fell Lukens. William J. Wagenknight, 
Charles E. Perkins, Philadelphia. 


A charter has been issued at Harrisburg, Pa., to the 
Philadelphia and Pittsburg Railroad Company. Capital 
stock, $1,500,000. The road will be forty-five miles long, 
and run through Clearfield, Cambria, Jefferson, Indiana 
and Armstrong from Mehaffey, Clearfield County, Pa., toa 
point near Kittanning, in Armstrong County. The presi- 
dent is William J. Wagenknignt, of Philadelphia, and the 
directors are S. H. Hicks, C. F. Lukens, Theodore P. Far- 
rell, F. 8. Purnance and Charles E. Perkins, all of Phila- 
delphia, and Robert C. Belleville, of Trenton, N. J. 


A company has been formed at Hoosic Falis, N. Y., to 
build an electric railway at that place, and to be incor- 
porated under the general railroad Jaw of the State as the 
Hoosic Railroad Company, with а capital stock of 860.000. 
C. B. Story, through whose efforts the success of the proj- 
ect Ін assured, will be one of the company's directors and 
will also act as superintendent of the road. 


The Dubuque Light and Traction Company, successors 
to the Dubuque Light and Power Company, Dubuque, 
Iowa. Capital stock, $600,000. The officers of the new 
company are as follows: President, G. H. Wheeler, Chi- 
cago; vice-president, W. J. Ballard, Chicago; secretary 
and treasurer, E. W. Duncan, Dubuque. 


The Post-Glover Electric Company, Cincinnati. 
stocx, $50,000. 


The Camden, Gloucester and Woodbury Electric Railroad 
Company, at Trenton, N. J. Capitalstock, $600,000. Incor- 
porators: William J. Thompson, Henry M. Harley and 
Abraham Townsend,of Gloucester City; Senator George 
A. Barker, of Woodbury; Ex-Sheriff David Baird, Sheriff 
Henry J. West, J. Willard Morgan and Thomas P. Curley, 
of Camden, and Gustavus A. Miller, of Philadelphia. The 
road is to be 1n operation by July 1. The electric power is 


Capital 


to be supplied from a station at Gloucester. 


The Franklinville Electric Light Company, Franklinville, 
N. Y. Capital stock, $12,000. Incorporators: S. A. Spring, 
W. H. Ferris, Dr. H. D. Walker, E. E. McNall, A. and G. E. 
Spring, A. W. Kingsley, J. K. Button, Jr., and J. C. Bowen. 


The incorporators of the Buffalo, Tonawanda and San- 


` born Electric Railroad, to run from North Tonawanda to 


Sanborn, are Wilmer Brown, Louis F. W. Arend, Martin F. 


` Meyers, Thomas S. Belden, Lee R. Sanborn, Fred W. Stras- 


burg, William O. Huggins, Harvey Hoag, John T. Witkopp, 
Edward С. Riesterer, Lewis T. Pay ne, Herbert P. Bissell, 
John Н. Bissell, John Н. Pardee, Christian F. Goerss and 
Frank T. Brundage. l 


The Jenney Electric Light and Power Company of Peoria, 
Ill., has announced an increase of capital stock to $200,000. 
In addition to this the name of the corporation has been 
changed to the Peoria General Electric Company. 


The Dansville Electric Railway Company, for the con- 
struction of an electric road three miles in length in Dans- 
ville, Livingston County, N. Y. Capital stock, $50,000. 
Among the directors are S. N. Blake, of Elmira; D. О. Bat- 
terson, Charles H. Rowe, William Kramer and James E. 
Crisfleld, of Dansville. 


The Townsend Gas and Electric Company, at Seattle, 
Wash. Capital stock, $150.000. Incorporators: Frank!A. 
Bartlett, John Lillie, E. B. Downing, N. J. Grambs and 8. 
Z. Mitchell. The company will engage in the business of 
furnishing public and private light, heat and power. 


The Grand Island Rapid Transit, Light and Power Com- 
pany, Grand Island, Neb. Capital stock. $250,000. Incor- 
porators: A. 8. Vest, Chas. G. Ryan, E. G. Stolley, W. Н. 
Thompson, of Grand Island; Moses Stern, Elmer Sommers 
and G. R. Furr, of Denver, Col. Anelectric plant will be 
established by the company and a street railway con- 
structed by it. 


The Sheridan Electric Company, Sheridan, Wyo. Capital 
stock, $30,000. Trustees: G. C. Smith, A. M. Holbert, L. H. 
Brooks, J. P. Robinson, B. F. Perkins, L. Casper and E. K. 
Lonabaugh. The company was organized to build a street 
railway and for manufacturing purposes. | 


The Livingston, Independence and Cooke City Telephone 
Company, to build a telephone line from Livingston to 
Boulder and Cooke City, Mont., and other points. Capital 
stock, $10,000. Incorporators: W. J. Anderson, George L. 
Carey, John К. King, F. A. Krieger, A. W. Miles, Herman 
Orschel and James 8. Thompson, all of Livingston, Mont. 


The Western Electric Power and Light Company of 
Topeka and El Reno, Oklahoma. Capital stock, $50,000. 
Directors: A. F. Chesney, E. E. Chesney, Joseph Reed, O. 


M. Chesney and Wm. Dignon of Topeka; Charles Stack- 
house of Osage City. 


The Wilkes-Barre and East Side Railway Company, 
Wilkes-Barre, Pa. Capital stock, $50,000. Directors: John 
Graham, G. R. Bedford, W. 8. Biddle, W. G. Eno and H. H. 
Welles, Jr. The company is chartered to build an electric 
line in Wilkes Barre. 


The D'Unger Electrical Telephone Manufacturing Com- 
pany, Chicago. Capital stock, $100.000. Incorporators: 
J. F. Greene. W. D. Johnston and H. S. Folger. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED May 9, 1898. 


ELECTRIC RAILWAYS AND APPLIANORBS. 


496,896. Contact for Underground Electric Railways. 
маш 9. Prewitt, Lexington, Ky. Filed May 
497,094. Electric Railway. Rudolph M. Hunter, Philadel- 
phia, Pa., assignor to the Thomson-Houston Electric 
Company of Connecticut. Original application filed 
June 21, 1886. Divided and application filed June 20, 1880. 
Again divided and this application filed May 14, 1890. 
Overhead Electric Kallway. Rudolph M. Hunter, 
Philadelphia, Pa., assignor to the Thomson-Houston 
Electric Company of Connecticut. Original application 
filed Sept. 28, 1886. Divided and application fled June 
eri Again divided and this application filed Sept. 
497,001. Electric-Railway Switch. Edward F. Stone, Hyde 
Park, Mass. Filed Feb. 1, 1890. 
497,293. Trolley-Wire Support. Henry A. Hamlin, Minne- 
apolis, Minn. Filed June 18, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 
496,882. Electric-Arc Lamp. Martin Kruegar, Chicago, 


497,088. Electric Lamp. John Waring, Manchester, as- 
Electric Company, Hartford, 


signor to the W 
Conn. Filed Jan. 4,1 

497,104 Automatic Switch for Mast-Arms. Willlam A. 
Turbayne, Detroit, Mich. Filed Nov. 5, 1892. 

497,200. Electric-Lamp Support. James Nortney and Frank 
Schefold, New Albany, Ind. Filed Dec. 23, 1893. 

497,951. Coupling for Electric-Light and Gas Fixtures. 
George Peeples, Philadelphia, Pa., or to the 
Thackara Manufacturing Company of Pennsylvania. 
Filed Nov. 19, 1892. 


DYNAMOS AND MOTORS. 


497,110. Multiphase-Electric Motor. Paul A. N. Winand 
and Car] O. C. Billberg, Philadelphia, Pa. Filed March 


22, 1892. 
497,118. Transformer-Motor. Otto T. Blathy, Buda-Pesth, 
Austria-Hungary. Filed March 94, 1891. | 
497,128. Commutator for Electric Generators or Motors. 
Midbury W. Hassan, Rochester, N. Y. Filed March 


16, 1892. 

497,144. Pedal-Switch for Electric Motors. Levi Teal, 
Philadelphia, Pa., assignor to the 8. 8. White Dental 
ОИЕ Company, same place. Filed Jan. 


497, 


BATTERIES. 


496,878. Galvanic Battery. Charles W. Holtzer, Brookline, 
Mass. Filed Nov. 14, 1891. 


TELEPHONE AND TELEGRAPH APPARATUS. 


496,859. Transfer System for Telephone-Switchboards, 
Emery A. Clark, Sioux City, Iowa. Filed June 24, 1892. 


MEASURING INSTRUMENTS. 


496,871. Electric Meter. Oscar Ericsson, Sioux Falis, 8. D. 
Filed May 6, 1892. 4 

496,962. Dynamometer. Joseph А. Wade and John Cherry, 
Hornsea, England. Filed Nov. 9. 1891. 

496,968. Dynamometer. Joseph A. Wadeand John Cherry, 
Hornsea, England. Filed Aug. 1, 1892. 


SWITCHBOARDS, ETC. 


496,901. Switchboard for Electric Circuits. Albert L. 
Rohrer, Lynn, Mass., assignor to the Thomson-Houston 
Electric Company of Connecticut. Filed June 90. 1892. 

496,904. Multiple - Switchboard Apparatus. Charles E. 
Scribner, Chicago, ПІ., assignor to the Western Elec- 
tric Company, same place. Filed Feb. 7, 1890. 

496,905. Multiple-Switchboard System. Charles E. Scrib- 
ner, Chicago, Ill.. assignor to the Western Electric 
Company. same place. Filed March 1, 1890. 

496,906. Multiple-Switchboard Testing Apparatus. Charles 
E. Scribner, Chicago, III., nor to the Western 
Electric Company, same рее ed March 1, 1890. 

496.907. Testing Apparatus for Multiple-Switchboard Sys- 
tems. Charles К. Scribner, Chicago, Ill., assignor to 
the Western Electric Company, same place. Filed 
March 24, 1890. 


MISCELLANROUS. 


496,863. Apparatus for Electrolysis of Salt. Thomas 
Craney, Bay City, Mich. Filed Jan. 4, 1892. | 
496,804. Electrolytic Apparatus Thomas Craney, Вау 
City, Mich. Filed April 7, 1892. 

496,865. Electrolytic Apparatus. Thomas Craney, Bay 
City, Mich. Filed Aug. 18, 1892. 

496,918. Safety Connection for Induction-Cotl Systems. 
Elihu Thomson, Lynn, Mass., assignor to the Thomson- 
Houston Electric Company of Connecticut. Filed Oct. 


8, 1888. 

496,945. Electric Traveling Crane. William H. Morgan, 
Alliance, Ohio. Filed June 18, 1892. 

497,004. Animal Trap. John W. Glover and Edmond C. 
Glover, Randall, Ark. Filed Nov. 80, 180%. 

497,117. Magnetic-Ore Separater. Charles G. Buchanan, 
New York, N. Y. Filed May 17, 1892. 

497,120. Electrical Circuit. Charles E. Chinnock, Brook- 
lyn, М. Y. Filed Dec. 17, 1891. 

497,139. Electroplating Apparatus. Albert R. Reams, El- 
mira, Cal. ed Oct. 15, 1892. 

497,197. Portable Electric Abrading Device. Aaron J. 
Nellis, Pittsburg, Pa. Filed Dec. 12, 1892. 

497,208. Electric Time Stock-Feeder. Herbert 8. Pa 
Medford, and Livy Spear, Boston, assignors to Edmun 
D. Spear. Boston, Mass. Filed Oct. 12, 1893. 

497,268. Electric Cigar-Lighter. William P. Carstarphen, 
Jr., Denver, Col., assignor of two-thirds to James E. 


Gregg, same place, and Richard W. Webb, Santa Fe, 
Td ехісо. ed Nov. 7,1892. 


e ane Аруан: Morris Martin, 
Malden, Mass., assignor to the United States Electric 
Fire Signal Company, Portland, Me. Filed Aug. , 
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Atomic and Molecular Motions. 


BY A. E. DOLBEAR. 


If the movements that cause such waves were 
of an oscillatory, or free path, or translatorial 


motions af the atoms and molecules, there could 


be no such thing as definite and continuous wave 
lengths such as we find, for an atom moving thus 
would be going now in this direction, now in that, 
with varying velocities and distances, and if 
waves were formed at all they would be of all 
imaginable lengths, and what we call spectrum 
analysis would be impossible. But the vibrations 
that set up such waves as we see and measure, we 
call heat. If the number of vibrations does not 
equal four hundred million of millions per second 
we cannot see them because theeye is not adapted 
to perceive longer waves, but with other devices 
longer waves сап be found. Photography has 
shown us the existence of waves very much 
longer, and Prof. Langley has measured their 
wave length with his bolometer, во we аге certain 
of their existence. Not very long ago it was 
thought that there were three different kinds. of 
waves—a hot body gave out heat waves, light 
waves, and atomic or chemical waves, but it has 
been found for certain that there are no such 
distinctions. Every wave, long or short, will heat 
matter, and every kind of a wave can do chemi- 
cal work; it simply depends upon what kind of a 
substance it falls on. So these terms have dropped 
out of use. Indeed it has been found that the 
same ray that can heat matter or do photographic 
work may excite vision if it fails upon the eye, 
so that the term light is slowly dropping out of 
use as belonging anywhere except in the physi- 
ology of vision, and ether waves of all wave 
lengths are called simply ether waves. 

It has been discovered that such waves as an 
atom can produce when it vibrates can make the 
atom vibrate when 1% falls upon it, just as a 
sounding tuning fork can make another fork 
sound if the time of vibration of the latter is 
the same as that of the former. This is called 
sympathetic vibration, a property that belongs to 
atoms as well as to bigger bodies. Every atom, 
then, that has any temperature is setting up waves 
in the ether, and when th. se waves fall upon other 
matter having similar rate of vibration, the latter 
are throwu into vibration— that is to say, they are 
heated, for heating consists in giving vibratory 
motion to the atoms of a body. Such exchange 
of motion is going on all the time between 
masses of matter of all degrees of temperature, 
and in physies is called Provost's Law of Ex- 
changes. If the body receives a wave having 
greater energy than the wave itself sets up, then 
it becomes hotter, and vice versa. This is the 
reason the sun heats the earth. The latter isa 
cooler body, but it sends back waves to the sun, 
though such waves are not so energetic as those 
it receives. Heat, then, is the true vibratory mo- 
tion of atoms and molecules by which they are 
able to set up waves in the ether, as translatory 
motion cannot do, and light or ether waves result 
from such vibratory motions; there has been a 
transformation of one kind of motion in one 
substance, matter, into another kind of motion in 
auother kind of substance, the ether. As such 
чіпа of motion in matter involves a kind of 
anergy called heat energy. by which it is able to 
lo work in the sense in which that term is used 
in the arts, so when the motion is transformed 
into & warm motion in the ether it still possesses 
the same energy it had, and it is now called 
radiant energy. As the amount of energy or 
the ability to do work is not altered by the trans- 
formation, whatever it may be, we have а general 
statement or doctrine, now well established in 
science, called the conservation of energy, which 


means that the amount of energy in the universe 
is constant, and does not suffer change in any 
degree in {Һе endless series of phenomena which 
the energy produces. 

The common properties of а magnet by which 
it attracts iron, sets itself in а north and south 
position when freé to do so, has a mechanical 
choice of position with reference to other mag- 
nets, and induces currents of electricity in con- 


ductors which are moved in its neighborhood 


These are well known, and these properties are of 
such а high degree of importance to our civiliza- 
tion that one may reflect upon how much of civil- 
ization of to-day is dependent upon the property 
of that element iron. There would be no mari- 
ner's compass, no telegraph, telephones, or electric 
lights. When men began to try to explain this 
action of & magnet, they imagined fluids for the 
sake of a hypothesis. But а fluid that should act 


"ан magnetism acts would be as wonderful as the 


magnet; and at any rate w ould be entirely unlike 
any fluids we have any knowledge of. Seeing 
that the action of a magnet takes place freely in 
the most perfect vacuum we can make, it is plain 
that ordinary matter is not essential to it. The 
space about a magnet, within which such magnetic 
phenomena take place, is called its magnetic field. 
It extends indefinitely from it, and may be said 
to be as extensive as is the universe, for its 
strength when measured is found to vary in- 
versely as the square of the distance. 

Suppose this object to be a straight bar magnet 
with its poles and field: if there were a number 
of delicately-poised magnetic n-edles in this 
room, every one would be disturbed from its 
position each time I changed the position of this, 
only the nearer ones would suffer more disturb- 
ance than those more remote. That would signify 
that the magnetic field of the magnet extended 
through this room, and if means were properly 
arranged it would he possible to learn from the 
movements of magnets hundreds of feet from 
here changes in the position of a magnet in this 
room. If one can think of a magnet as affecting 
the ether of space in such a way ав to produce it 
in a condition of stress, it may be easier to un- 
derstand how it ie possible for it to affect another 
body at a distance, for if the ether that sur- 
rounds a body is thrown into a stress in any way, 
one would expect some sort of an effect to be 
produced upon other bodies by it. Especially 
sensitive would be another body which had its 
own magnetic field, which is the case under con- 
sideration. When the field is disturbed, the body 
must change its position. Imagine, then, this 
magnet with its north pole here and its field 
stretching out indefinitely in each direction. It 
is to be supposed it extends to the moon- indeed 
to the stars and beyond, if there be & beyond. 
Now let us reverse the position of the ends of the 
magnet, and consider what has taken place. The 
magnetic field about it will have been quite 
reversed in direction, and all needles in its neigh- 
borhood,would have indicated the change. The 
field then as a whole would be changed, but the 
whole means the whole of space. But the change 
in the field brought about by reversing the 
position of the poles will not instantly be felt 
throughout space. It takes time for a magnetic 
field to travel in the ether. It has indeed been 
found experimentally that a change ina mag- 
netic field travels with the same velocity as the 


common waves in the ether which we call light, 


namely, 186,000 miles & second; so if I should 
reverse the ends of the magnet at the rate of 
once per second, I should set up ап ether wave 
that would be 186,000 miles long. If twice a 
secoud, it would be half as long, and if I could 
change it 186.000 times & second it would be only 
one mile long. Every change in the form of a 
magnet causes & corresponding change in its 
whole field. Wind & few turns of insulated wire 


about the bend of а U magnet, and connect it in 
circuit with a distant telephone. These strike 


the magnet so it will ring, giving out в sound 


with a definite pitch. The sound will be heard 
with great distinctness in the telephone. If an- 
other similar magnet be held near to the first 
magnet, and struck so as to sound, the pitch of 
the second magnet will be heard in the circuit of 
the first magnet, which shows that magnetic waves 
were formed in the ether whose length must be 
equal to 186,000 divided by the number of vibra- 
tions of the magnet per second. The experiment 


. is interesting as it helps to make clearer the un- 


detlying factors which probably set up waves we 
call light waves. | 

When ап ordinary magnet is broken into 
iwo parts, each part possesses the same polar 
qualities, and this division and sub-division can 
be carried on indefinitely unti] one comes down 
to molecular magnitudes. This has led physicists 
to the conclusion that the atoms of iron and cer- 
tain others of the elements are magnetic, with 
the fair probability that such is the case with the 
atoms of all the elements. But to suppose that 
an atom of any sort is a magnet is to consider it 
as having poles and an individual magnetic field 
as extensive as any magnetic field. When such 
atoms are so arranged in a solid that all their 
similar poles face one way, we have what con- 
stitutes a magnet; indeed, such an one would be 
the strongest possible magnet, for it is now 
generally conceded that what we cal] magnetism, 
or rather a magnetic field, is due solely to the 
arrangement of the atoms of the magnet. If 
these atoms are tot similarly arranged, but are 
in magnetic disorder, they naturally destroy each 
other’s fields, s0 one would not discover the pres- 
ence of magnetism in such a body. 

Suppose, therefore, we have to do with a single 
atom of iron—that it is a magnet by virtue of its 
inherent quality. It has its poles and its mag- 
netic field, as extensive as any field, that is, it ex- 
tends throughout space. If such a magnet should 
be made to vibrate, by impactor in any other 
way, its magnetic tield would be made to change 
in а corresponding way and waves would . be 
propagated witk the speed of light in every direc- 
tión about it. How many times per second. сап 
such a body vibrate per second? The number 
of vibrations a body will make depend upon its 
size, its elasticity and its density. 

The smaller it is the more rapid these are. If 
the size be in the neighborhood of the one-fifty 
millionth of an inch, and its elasticity such as is 
possessed by the ether, it will vibrate hundreds 


of millions of millions of times. Its field will be 


varied as often, and the length of such magnetic 
waves produced will be such а small fraction of 
an inch as are those which we call light; and 
there is every reason to believe if one could 
make а magnet of any size to vibrate во many 
times per second it would become luminous, we 
should say it gave out light, though its tempera- 
ture were that of & freezing body. | 

I have already mentioned the number of vibra- 
tions а heated body must make in order to be 
luminous, and also the mechanical conditions of 
impact which are antecedent to such heat phe- 
nomena, If you will add to those conditions the 
conception of atoms as individual magnets, each 
with its own magnetic field, you will be able to 


understand the expression, now beginning to be 


frequently heard, Light is an electro-magnetic 
phenomenon.” 

Lastly, a current of electricity, however pro- 
duced, is capable of bringing about the same 
kind of magnetic phenomena as are produced by 
what we call a permanent magnet. A conductor 
with a current of electricity in it possesses a 
magnetic field about it and concentric with it. 
It extends indefinitely distant from it, following 
the same law. 
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Any change in the strength of this current 
brings about a corresponding change in the field 
of the current and is propagated outwards with 
the velocity of light. When such a conductor is 
coiled into a ring, the ring possesses all the 
qualities of a magnet. If free to move it will set 
itself so as to face north and south. It will react 
upon а magnet in precisely the same manner as 
if it were а magnet, and all this without there 
being any iron or steel in the neighborhood. As 
the poles of the ring depend upon which way the 
current is going in it. it follows that if one could 
conceive of atoms as being conducing rings with 
permanent currents of electricity in them, he 
would have a conception that would explain the 
phenomena of heat, of light and of magnetism. 
Such & conception of tHe cause of magnetism 
was proposed by Ampere about seventy years ago, 
and it has been growing in probability, especially 
since renewed attention has been given to electri- 
cal and magnetic phenomena. 

The vortex ring theory of matter lends itself 
easily to this idea, for it assumes that atoms are 
revolving rings of ether in the ether— that is, they 
are made of ether and exist in it as smoke rings ex- 
ist in the air. If it shall at last be proved, as it may 
be, that a whirl of а сезініп kind in the ether con- 
stitutes w hat we calla current of electricity, andis 
eu.bodied in what we call matter, we shall then 
have reduced to various forms of motion all the 
various phenomena which are traceable to matter, 

including all its properties, for it has already 
been shown that what we call electricity may be 
explained as the results of certain kinds of mo- 
tion, and as the various kinds of motion in mat- 
ter are transformable, directly or indirectly, into 
kinds of motion in the ether, it leaves us with the 
conclusion that, after all, the factors in all phe- 
nomena are the ether and motion, and that what 
we call matter is at last only a particular kind of 
motion in the same illimitable and mysterious 
substance, the ether. 


The Official Bad ge 


Adopted by the American Institute of Elec- 
tricai Engineers. 


The official badge herewith illus- 
trated embodies the following 
characteristics : 

Franklin's kite, which demon- 
strated the identity between light- 
ning and electricity, and represents 
Static electricity. It is 8 recogni- 
tion of America's first electrician 
and philosopher, Benjamin Franklin. 

A diagrammatic representation of Wheatstone’s 
bridge, one of the most important pieces of elec- 
trical testing apparatus. 

The galvanometer, another equally important 
picce of testing apparatus and which represents 
Magnetism and Induction. 

The amber of which the galvanometer is made 
represents the first conception of electricity, 
dating back to 600 years в. c., when Thales, the 
Greek philosopher, recorded the fact that amber 
when rubbed attracted light particles to it; and 
the Greeks worshipped it, believing the gods had 
endowed it with life and that it possessed a soul. 

In 1600 А. D., Dr. Gilbert, court physician to 
Queen Elizabeth, coined the work electricity 
from the word elektron, the Greek name for 
amber. 

А. I. E. E. represent the initials of the Ameri- 
can Institute of Electrical Engineers. 


=. represents Ohm’s law—a fundamental 


law in electrical work. 

The pin is made of white enamel with the letter- 
ing and front portions in 18 karat gold and the 
back in 14 karat gold. Apply to the secretary, 
Ralph W. Pope, 12 W. 21st street, New York. 
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SOCIETY NEWS. 


American Institute of Electrical Engineers. 


Annual Meeting and Election. 

The general meeting of the Institute for the 
reception of reports and election of officers was 
held on Tuesday afternoon. After hearing the 
reports the meeting adjourned pro tem. While 
the ballots, which were cast under the new 
system by mail, were being counted, the large 
number of candidates which this system allows 
made the vote somewhat difficrlt to count, but 
after over two hours’ work the tellers announced 
the following ticket elected : Edwin J. Houston, 
President; H. Ward Leonard, P. B. Delaney and 
William Wallace, Vice-Presidents; Ralph W. 
Pope, Secretary; Geo. M. Phelps, Treasurer. 
The new members on the Board of Managersare 
Charles Hewitt, W. J. Hammer, Horace J. Ryan 
and J. J. Carty. 

After short addresses by President Houston 
and Ex-President Sprague the members as- 
sembled at THE ARENA, where the evening was 
pleasantly spent in appeasing the inner man and 
listening to the flow of wit and eloquence respon- 
sive to the numerous toasts. 

On Wednesday the reading of papers and dis- 
cussions took place as announced except the paper 
on Electrical Resonance“ by Dr. Pupin, which 
was postponed until 4 o’clock in order to permit 
anadjournment to Columbia College, where appa- 
ratus was available to illustrate the experiments 
which the paper described. 

In the evening a number of the members as- 
sembled again at Columbia College at the invita- 
tion of the New York Electrical Society to listen 
to a lecture by Dr. William J. Morton on “А 
Brief Glance at Electricity in Medicine," an ab- 
stract of which will be found elsewhere. 

On Thursday afternoon a visit was paid to the 
new works of the Crocker-Wheeler Company 
at Ampere, N. J., toinspect its plant, which isa 
departure from the usual praetice of running 
shafting. The company provided special cars 
for this trip, and those members who were able 
to accept this invitation enjoyed an extremely 
pleasant and instructive tour of inspection. 

The officers of the company placed themselves 
and the factory at the disposal of the visitors and 
every department was thoroughly investigated 
by them. The chief feature of the plant is the 
almost entire absence of shafting and belting, 
and the substitution of copper conductors in 
their place. The machines are nearly all of 
special design in which the motive power is sup- 
plied by electric motors which are built in the 
machines and connected directly to the moving 
parts without the use of belts wherever possible. 

The usual noise of a machine shop is almost 
entirely lacking in this case, and the saving in 
power over what would be necessary to con- 
stantly run lines of shafting must amount to an 
important item, which was generally remarked 
among the visitors. 


New York Electrical Society. 


The last meeting of the Society for the season 
was held on Wednesday last, at which Dr. Will- 
iam J. Morton delivered a lecture on “А Brief 
Glance at Electricity in Medicine.” At the close 
of the lecture one hundred tickets to the illus- 
trated lecture ‘‘ Urania " were kindly placed at 
the disposal of the Society in addition to an in- 
vitation to look into the details of apparatus by 
means of which the wonderful scenic effects are 
produced. 

At the close of the lecture on Friday evening 
the stage of the Music Hall was overrun by the 
members of the Society, and the ingenious 
mechanism used in this production was examined 


and explained. 


ny 


National Electric Light Association. 


The lecture delivered by Mr. Tesla before the 
St. Louis Convention of the N. E. L. A. is shortly 
to be printed in book form in the Transactions of 
the Association, and is considered the most valu- 
able work ever published by it. The lecture was 
an experimental one on the subject of high fre- 
quency and high potential alternate currents, and 
the manuscript is illustrated by forty-six illustra- 
tions of the experiments performed. 


The Under-running Trolley. 


Regarding the date of the appearance of the 
under-running trolley, which we have had occa- 
sion to refer to before, we reproduce this week in 
our Frontispiece an illustration of such a device, 
taken from La Lumiere Électrique of March 14, 
1885. The cut is included in a series of articles 
by MM. Deprez and Leblanc, reviewing the 
status of electric railway work up to the close of 
the year 1884. The present illustration is but 
one of a number which clearly show the under- 
running trolley with spring adjustment. The 
latest installation of this character is described in 
these articles as having been made in the early 
part of 1884 by the house of Siemens, between 
Frankfort and Offenbach, and а number of other 
roads in operation previous to this date had made 
use of the same device. 

In view of these public uses of the kind of 
trolley described, it appears difficult to under- 
stand how this same apparatus can be considered 
an American invention in 1887 and 1888, as claimed 
by the Thomson-Houston Company in their im- 
pending patent infringement suit. 


— — 


Electrical Experiments on the Erie Canal. 


The Superintendent of the State Department of 
Public Works has issued an order providing that 
all persons desirous of experimenting with elec- 
tricity or other power for propelling boats on the 
canal must have their applications for such privi- 
lege on file in his department by June 5. This 
order was issued in pursuance of в law passed by 
the last Legislature authorizing the Superin- 
tendent to designate certain sections of the Erie 
Canal on which experiments may be made for 
testing the efficiency of such devices as may be 
offered for improving by electrical or other 
means the present system of canal towage, such 
experiments to be conducted at the expense of 
ihe parties making them. 


Proposais Wanted. 

Sealed proposals will be received for an elec- 
tric light plant for the Masonic Temple, Phila- 
delphia, until 3 P. M. June 10, 1893. Specifica- 
tions and drawings wil be delivered to bidders 
between the hours of 9 А. м. and 8 P. м. May 29, 
1893. Security will be required before specifica- 
tions and drawings are delivered. For particu- 
lars address Dr. W. A. Drysdale, Consulting 
Engineer, 20 Hale Bailding, Philadelphia. 


Personal. 


Mr. W. S. Barstow, General Superintendent of 
the Brooklyn Edison Company, delivered an in- 
teresting address before the Brooklyn Institute 
of Arts and Sciences on Friday evening last, 
presenting briefly his conclusions in regard to 
European lighting practice as compared with our 
own. 


The Green Trolley Patents. 


Suit Begun in Ohio. 


A suit has been begun in the United States 
Circuit Court at Cincinnati, in the name of Oliver 
S. Kelly and the General Electric Company 
against the Springfield (O.) Railway Company 
and its officers, for infringement of the Green 
trolley patents, purchased a few months ago by 
the General Electrie Company. 
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He is Eastern counsel for the Wisconsin 


A Historic Group. 


The Men Who Established the 
Henry Goebel 


Claims of 


And Put an End to the Monopely of the Electric Trust. 


WILLIAN С. WITTER. 

William Clitus Witter is a descendant of the 
Witter, Bingham, Bass and Waldo families, who 
were among the earliest settlers in New England. 
He was born November 18, 1842, in Willimantic, 
Conn. His academic studies were pursued at 
Woodstock, at Bacon Academy, Colchester, 
Conn., and at the Marion Collegiate Institute, at 
Marion, New York. He entered Brown Univer- 
sity in the fall of 1861. 

In 1862 he served for three months with a 
majority of his classmates as a Union soldier in 
Company K of the Tenth Rhode Island Regi- 
ment, returning in time to proceed with the 
studies of the sophomore year. In the summer 
of 1868 he again enlisted, and served six weeks in 
the Union army as non-commissioned officer. 
Subsequently entering Yale College as Junior, he 
was graduated in 1865, and shortly after entered 
the Columbia College Law School. Two years 
later he presented himself, prior to graduation, 
for examination before the Supreme Court, and 
was successful. Mr. Evartsoffered him aplacein 
the office of Evarts, Southmayd & Choate, where 
he remained for two years. For ten years there- 
after he was associated with George Gifford, 
Esq., in a large and varied practice in the United 
States Courts in causes dealing with patents, 
copyrights and trademarks. While with Mr. 
Gifford he was appointed by the Court a United 
States Examiner in Equity. In 1879 а partner- 
ship was formed with Mr. Causten Browne, under 
the name of Browne & Witter, afterwards Browne, 
Witter & Kenyon, and now Witter & Kenyon. 


WILLIAM H. KENYON. 


Wm. Houston Kenyon is of Scotch parentage, 
and was born in Hartford, Conn., January 5, 
1856. He went to the Old South School in Hart- 
ford. and from there to the Hancock Grammar 
School in Philadelphia, and later to the Central 
High School of that city. He finally entered 
the College of the City of New York, and was 
graduated in 1876, receiving the degrees of 
В. A. and M. A. in course. On graduating, he 
held the Third Honorary Oration, and was ap- 
pointed tutor in Latin. at the college, and con- 
tinued there for four years. Meanwhile he 
attended the Columbia Law School, and was 
graduated in 1879. 

Selecting patent law as a specialty Mr. Kenyon 
became associated with Causten Browne, of Bos- 
ton, and Wm. C. Witter, of New York, in 1880; 
five years later the firm became Browne, Witter 
& Kenyon, and іп 1887 Witter & Kenyon. The 
firm now consists of Wm. C. Witter, Wm. H. 
Kenyon, Alan D. Kenyon and Robert N. Ken- 
yon. It has been engaged in many of the im- 
portant patent cases of the last decade— with the 
telephone cases ir the early days, with the Brush 
Arc Lamp and Dynamo Cases, the Brush Storage 
Battery and the Edison Incandescent Lamp 
Patents. Through this firm a new law as to de- 
sign patents was drafted. argued, briefed through 
Congress, and finally approved on the 5th of Feb- 
ruary, 1887. 


‘LOUIS D. BRANDEIS. 

Mr. Louis D. Brandeis, the Boston counsel 
of the Beacon Company, was born in Kentucky 
thirty-six years ago. He was educated at Har- 
vard, and was graduated from the Law School in 
1877. After residing in St. Louis for one year, 
he returned to Boston aud beyan the practice of 
law in 1879. He built up a lucrative business, 
and is a leading member of the Massachusetts 


ELECTRICITY. 


bar. 

Central Railroad, and has appeared frequently of 
late in the interests of stockholders against the 
directors of the New York and New England 
Railroad. He has been retained as counsel for 
the Westinghouse Electric Company in the case 
of conspiracy against the General Electric Com- 
pany, and is likewise counsel for the Milford and 
Hopedale Railroad iu its suit with the Brush 
Electric Company on the storage battery ques- 
tion. He enjoys a most enviable position among 
his legal brethren and in Boston society. 


A. S. FOWLER. 


Mr. А. 8. Fowler was born in Washington, 
D. C.,in April, 1857. He grew up in Washing- 
ton, and studied civil and mechanical engineer- 
ing at the Rensselaer Polytechnic Institute, Troy, 
N. V., and was graduated in the class of 1878. 
He practised for & season, and for a year or 80 was 
engaged in mining in Colorado. Then he re- 
turned to Washington and passed a competitive 
examination for examiner in the Patent Office, 
and for nearly four years was in the Electrical 
division. In 1885 he resigned, and took up the 
practice of patent law in New York City. Early 
in 1888 he removed to St. Louis, where he has 
since made а specialty of patent law cases. 


Mr. Fowler is at present interested as counsel 
for plaintiff in the suit of the Electric Railway 
Company vs. Lindell Railway Company. Ав a 
patent lawyer, and especially on subjects con- 
nected with electricity, Mr. Fowler is regarded 
as the peer of any man in the West. 


ELMER B. ADAMS. 


Judge Elmer B. Adams was born in Vermont 
fifty years ago. He was educated at Harvard Uni- 
versity, and completed his course at the college 
Law School, being graduated in 1805. He at 
once settled in St. Louis, where he has resided 
continuously ever since. From 1879 to 1885 he 
was & Judge of the St. Louis Circuit Court. 
Upon retiring from the bench he resumed the 
practice of law. He is regarded as one of the 


ripest lawyers at the St. Louis bar. and his firm 
(Boyle & Adams) has donbtless the largest prac- 
tice and the management of more large cases 
than any other firm in that city. Judge Adams’s 
contribution to the overthrow of monopoly in the 
case against the Columbia Incandescent Lamp 
Company was powerful and effective. 


HENRY S. KALISKE. 

To Mr. Henry 8. Kaliske is due, perhaps, more 
than to any other individual member of this 
group, the development of the Goebel defense 
into a winning case. Mr. Kaliske's quick percep- 
tion of the strong points in the case, his readiness 
to spend a large sum of money to back his judg- 
ment, will not be forgotten. 

He was born in New York City in 1802, 
was educated in the publie schools, and when 
yet considerably under twenty began his com- 


mercial career in the leather business. He was 
one of the original incorporators of the Beacon 
Vacuum Pump and Electrical Company, and has 
been from the beginning the manager and а 
member of the Board of Directors. Though а 
young man, Mr. Kaliske has already achieved 
success. He still retains an interest in a very 
profitable leather business, His push and energy 
have brought him to the front, and he is recog- 
nized as а man of sound business judgment. 


JACOB HEILBORN. 

Mr. Jacob Heilborn, President of the Beacon 
Company, is а Boston boy, born in that city 
thirty-seven years ago. He received his educa- 
tion at the Brimmer School, and afterwards went 
into the shoe business, with which he is still 
identified, being Boston representative of Henry 
Stern & Company, New Orleans, one of the lead- 
ing firms of the South. Mr. Heilborn is noted 
for his many fine social qualities, being deserv- 


15 popular with a wide circle of acquaintance. 
At his office or at his home he always makes his 
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visitors welcome, and strangers having business 
with Mr. Heilborn are sure to be favorably im- 
pressed with his pleasant manner. 


J. H. RHOTEHAMEL. 


Mr. J. Н. Rhotehamel, President of the 
Columbia Incandescant Lamp Company, was 
born in 1857, in Miami County, Ohio. He was 
educated in the publie schools, and afterwards 
took a partial course at Antioch College, Yellow 
Springs, Ohio. Subsequently he taught school 
for a few terms, and speculated some in real 
estate. 

He went to St. Louis in 1889 and organized 
the Columbia Company. That Mr. Rhotehamel 
is a successful business man and has built up a 
splendid trade for his company is well known. 

When the Beacon case was finally decided 
adversely, all the other lamp manufacturers save 
Mr. Rhotehamel considered any further legal 
action to be hopeless. The general sentiment 
іп the trade was that, whatever the merits of 
Goebel’s claims, it would never be possible to 
win on them. Mr. Rhotehamel thought differ- 
ently. He was a close listener at the proceedings 
in Boston, knew the weak points in the evidence 
aud what was needed to make a complete and 
unanswerable argument in favor of Goebel's 
claim to precedence. 

He wwely engaged the same counsel who had 
made the splendid tight for the Beacon Company. 
and then, against the judgment of nearly every 
one in the business, set to work to gather further 
evidence. His faith never weakened, and by his 
persistence and courage he has performed a real 
service to the entire fraternity. 

The n: mes of President Hhotehamel and the 
Columbia Company must be inseparably con- 
nected with the overthrow of the unjust and 
arrogant monopoly of the General Electric Com- 
pany. 


EDWARD E. CARY. 

Mr. Edward E. Cary has bien for some time 
the Superintendent of the Lamp Department of 
the Beacon Company. He is the youngest man 
in the group, being twenty-eight years of age. 
He was graduated from the Brooklyn Collegiate 
and Polytechnic Institute. after which he hada 
valuable experience as assistant in the laboratory 
of Mr. Edward Weston, and subsequently was 
with the Sawyer-Man Company. Mr. Cary’s 
testimony in the Beacon case showed a wide fund 


of information and a thorough knowledge of 
the art. 


FRANKLIN LEONARD POPE. 


Mr. Pope was born in Great Barrington, Mass., 
on December 2, 1840. He was educated in his 
native town, and 1n 1857 became a telegraph ope- 
rator, and in 1862 was made assistant engineer of 
the American Telegraph Company. 

He was called to occupy the same position in 
1864 with the Russo-American Telegraph Com- 
pany, and while in this service made some explo- 
rations of the territory between British Columbia 
und Alaska. Subsequently he settled in New 
York City as an electrical engineer, where he has 
since resided. 

With Edison, in 1870, he invented the one-wire 
printing telegraph or ''ticker," and in 1872 he 
invented the rail circuit for automatically con- 
trolling block signals, a patent largely in use on 
the principal American railroads at present. Be- 
sides these he secured a number of other patents 
on railway and telegraph apparatus. 

In 1885 he was elected president of the Amer- 
ican Institute of Electrical Engineers and for 
several years was editor ot the Electrical En- 
gincer. Не is also the author of The Electric 
Telegraph,” and Life and Work of Joseph 
Henry." 

The defeat of Edison's claims to the invention 
of the incandescent lamp is in the nature of a 
personal victory for Mr. Pope, he having from 
the first consistently maintained that Edison'sin- 
candescent lamp work was not wholly original. 

Mr. Pope was thoroughly convinced, after a 
brief study of the Goebel matter, that Goebel's 
work was at least equal to the early work of Edi- 
son in the same direction, besides having been 
done nearly thirty years earlier. 
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| ^ - CHARLES R. CROSS. 

Charles Robert Cross, Thayer Professor of 
Physics, Massachusetts Institute of T«chnology, 
was born at Troy, N. Y., March 29, 1848, his 
parents being of good old New England stock. 
He graduated at the Institute of Technology in 
1870, and was thereupon appointed Instructor in 
Physics and assumed charge of the Department 
of Physics in 1877. It was entirely at the sug- 
gestion of Professor Cross that the course in 
Electrical Engineering was established at the In- 
stitute. This department since its establishment 
in 1882 has always been under Professor Cross's 
charge, and some of the best known electr:cal 
engineers in the country owe their success to 
their training under him. It is irteresting to 
make note of the fact that this was the first course 
of the kind in the country, and one of the first in 
the world. Itis now among the most compre- 
hensive, having one of the very best equipped 
laboratories and largest number of students. 
Up to June, 1892, 131 students had been gradu- 
ated in this course. 

Professor Cross has contributed many interest- 
ing and valuable papers on electrical and acous- 
tic topics to various scientific journals and 
magazines, more particularly to the American 
Academy of Arts and Sciences. For many years 
he has been the electrical expert for the Bell 
Telephone Company, having given testimony and 
carried out elaborate experiments in connection 
with the different lawsuits the Bell Company 
has had. | 

Professor Cross has a singularly lucid manner 
of speech, and is a scientist who can make the 
most learned dissertations intelligible and in- 
structive even toa layman or a United States 
Circuit Court Judge. 


-——— 


JUDGE MOSES. HALLETT. 

Judge Hallett is one of the most prominent and 
able jurists of Colorado, now holding the position 
of District Judge of the United States for the 
District of Colorado to the entire satisfaction of 
his State and county, whose able and careful de- 
cisions upon grave and important matters have 
become the valued property of the State and 
are considered as authority wherever they are 


known. 
He was born July 16, 1834, inJo DaviessCounty, 


Ill. Receiving ап academic education, he began 
the study of law in the fall of 1854, in the office 
of E. S. Williams, of Chicago, and in the fall of 
1857 was admitted to the bar and immediately 
began the practice of his profession in that city. 
In the spring of 1860, charmed by the gilded ac- 
counts of Pike's Peak, he went to Colorado, and 
for a short time engaged in mining. It did not 
take long to convince him that he was better 
adapted to the practice of his profession than to 
the unearthing of mineral wealth, and in aecord- 
ance with this conviction he located in Denver 
and resumed the practice of law, continuing until 
April, 1866, when he had acquired sufficient 
prominence in his profession to warrant his ap- 
pointment as Chief Justice of the Territory of 
Colorado. He continued in this responsible po- 
sition for about ten years, being twice reap- 


pointed. 
At the expiration of this time, the Territory 


having taken its place as a State in the Amer- 
ican Union, Judge Hallett was called upon to ac- 
cept the more responsible position of District 
Judge of the United States for the District of 
Colorado, which office he has since held. He 
has lately been assigned to the United States 
Court of Appeals as one of the judges, for a term 
of one year. His judicial record is universally 
respected. Besides his judicial honors, he has 
served two sessions in the Council of the Terri- 
torial Assembly, where he rendered efficient ser- 
vice. In short, he has aided very largely, not 
only in settling many of the disputes that have 


ELECTRICITY. 
come up in the Territory and State, but he has 
also done a great deal toward establishing justice 
and dignity in the Colorado courts. 


HENRY GOEBEL." 

Heinrich Goebel was born in the little village 
of Springer, a few miles from Hanover, Ger- 
many, on the 20th of April, 1818. His father, 
Friedrich Göbel, was a manufacturer of choco- 
late, and a man of some prominence in the com- 
munity in which he lived. He was for a time, 
about 1819-20, consul for the Netherlands in New 
York. Heinrich received a tolerably good educa- 
tion in the Lutheran Church school of his native 
village. He was not content to pursue his father’s 
business, but preferred that of a watchmaker 
and optician. 

Having in the course of his business frequent 
occasion to repair philosophical apparatus for the 
instructors in the Technological School of Han- 
over, he soon became much interested in physical 
research, in which he was aided and encouraged 
by one Professor Ménighausen. In 1846 the 
technical journals of Europe published accounts 
of the now well-known electric lamp invented by 
J. W. Starr, of Cincinnati. As Goebel was well 
skilled in the construction of barometers and 
thermometers, Professor Mónighausen often dis- 
cussed with him the possibility of making an 
electric lamp on this principle, and they even 
went so far as to make some experiments in this 
direction, but without successful fresults. 

In 1848, being then thirty years of age, Goebel 
determined to seek his fortune in the United 
States. Within three or four years after his 


arrival in this country һе had constructed a zinc- 


carbon battery of about 80 large cells, by the aid 
of which he astonished the neighborhood one 
dark night by exhibiting from the roof of his 
house an electric arc formed between two pieces 
of carbon. 

He had noticed, in trying to burn a piece of 
wood eut from the ferrule of а broken walking- 
stick that some portions of the wood from which 
the air was excluded by the ferrule were carbon- 
ized, and upon testing а piece of this carbonized 
wood he found it to be & conductor of electricity. 
This suggested to him the employment of wood 
fibre, carbonized in a similar manner, for the 
light-giving conductor of the lamp. Among 
various woody materials tried were splinters from 


a bamboo pipestem, which were found to answer 


admirably. As early as 1855 Goebel had suc- 
ceeded in making quite a number of lamps, 
which, by the use of about 30 cells of zinc-carbon 
battery, emitted, for a short sime. a brilliant and 
beautiful light. 

He made many forms of lamps from time to 
time, some of which were almost constantly in 
use in his jewelry shop in this; city from 1855 to 
1880. 

In 1881 Mr. Goebel entered the employ of the 
American Electric Light Company, where he first 
learned of a dynamo electric machine. 

Although seventy-four years of age. Mr. Goe- 
bel's figure is вв erect, his eye as bright, and his 
hand as steady as & man's in the prime of life. 
Few can excel him, even at his age, in delicacy, 
skill and accuracy of touch in the finer processes 
of handicraft. Of an unassuming, cheerful and 
kindly nature, nothing delights him more than to 
converse upon topics relating to his favorite 
pursuits of opties and electricity, or to relate 
with a humorous twinkle of the eye some of the 
scientific practical Jokes that in younger days he 
was wont to play upon his unscientific and unsus- 
pecting associates. After along, industrious and 
well-spent life, he is passing his declining years 
in comfort and contentment in a quiet home 
in this city, enjoying the respect and regard of 
his family and friends. 


* From a sketch by Franklin L. Pope 1n the Electrical 
Engineer. 
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THE GOEBEL DEFENSE. 


On Monday, January 16, 1898, the Edison Elec- 
tric Light Company et al. moved for an injunc- 
tion against the Beacon Vacuum Pump and 
Electrical Company before Judge Colt in the 
United States Circuit Court at Boston. Acting 
on the assertion of defendants' counsel that they 
had new evidence to introduce, Judge Colt 
granted an extension of one week. 

Accordingly, on January 23, the case was form- 
ally opened, &nd then was presented, for the first 
time, what has passed into history as the Goebel 
Defense." 

Plaintiffs were represented by Frederick P. 
Fish, Dyer & Seeley апі Clarence A. Seward 
and defendants by Witter & Kenyon of New York 
and Louis E. Brandeis of Boston. 

The electrical experts were Franklin L. Pope, 
Charles R. Cross and Edward E. Cary. 

The affidavits introduced by defendants showed 
that at least twenty-tive years before Edison be- 
gan experimental work on the incandescent lamp 
Henry Goebel had made scores of successful 
lamps on practically the same lines as the lamp 
for which Mr. Edison finally received a patent. 
Several of these early Goebel lamps were offered 
in evidence. While Goebel was not entirely un- 
known, the full extent and the importance of his 
work had not been appreciated by the few who 
knew of it, and it had remained for Messi 8. 
Witter & Kenyon to gather the facts and make a 
presentable case. The electrical world was 
startled when the full report of the trial was sent 
out in an extra issue of ELECTRICITY and the re- 
sults of the establishment of Goebel’s claims were 
properly understood. Several lamp factories had 
already been enjoined for infringement of the 
Edison patent, and it had been believed that 
nothing could break the monopoly of the General 
Electric Company before the expiration of its 
patent. 

The sympathies of the entire trade were with 
the Beacon Company at the start, and when the 
case was concluded the opinion was prevalent 
that the injunction would not be granted. De- 
fendants’ case, however, had been of necessity 
prepared in a hurry, and there were, in the 
opinion of Judge Colt, fatal omissions in the 
chain of evidence. The injunction was granted 
on February 18. 

The Columbia Incandescent Lamp Company of 
St. Louis was among the previously enjoined 
companies. Immediately upon the conclusion of 
the Beacon case, President Rhotehamel of the 
former company engaged Witter & Kenyon of 
New York and Adams & Fowler of St. Louis as 
counsel, and immediately went to work to com- 
plete the evidence in the Goebel Defense, and 
to establish the identity of the various lamps 
exhibited. 

The final hearing in the suit for a preliminary 
injunction in the case against the Columbia Com- 
pany came up before Judge Hallett at St. Louis 
on the 11th of April and was concluded on the 
14th. Plaintiff was represented by Frederick P. 
Fish, Clarence A. Seward and P. Dyer of New 
York and Henry Hitchcock of St. Louis. 

The Goebel Defense was thoroughly estab- 
lished, and Judge Hallett refused to grant the 
injunction prayed for. 

The Columbia Company, however, was placed 
under bonds pending the final trial of the case 
and the examination of witnesses. 

The bond was filed within twenty-four hours, 
and the Columbia Company at once resumed the 
manufacture of incandescent lamps. 


NoTE.— Copies of “ A Historic Group,” printed 
on heavy paper, with wide margin, for framing, 
can be supplied by ELECTRICITY, at fifty cents 
each. 
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Fhe Action of Continuous and Alternating. 


Currents on Fuse Metals.* 


BY C. P. 1 


For the protection of electric circuits from the 
passage and consequent heating effects of currents 
of abnormal intensities, no device is in more gen- 
eral use than the so-called safety-fuse. Com- 
mercially the fuse appears in a variety of con- 
necting devices and inclosing boxes, classed as 
thermal cut-outs,” and familiar to all having 
to deal with the distribution of electric energy. 
The protective element in all such consists of a 
wire or strip of some easily fusible metal of such 
eurrent carrying capacity that it will melt under 
the heat developed by ап excessive current. In 
points of simplicity, cheapness, ease of adjust- 
mentand low resistance, the safety-fuse possesses 
advantages over most, if not all, electro-magnetic 
safety devices. Experience shows, however, that 
unless certain conditions for successful working 
are carefully observed, the safety-fuse may fall 
far short of furnishing satisfactory and reliable 
protection. 

With a view of studying these conditions, and 
of obtaining at thesame time reliable data on the 
fusion of conductors under circumstances closely 
approximating those of actual practice, a series 
of experiments, some of the results of which ap- 
pear in this paper, were recently made in the 
physical laboratories at Cornell University. 

This experimental work, which was undertaken 
by several persons, may with propriety be divided 
as follows: 

Part I. On thebehavior of variousalloys under 
the action of direct currents, with special refer- 
ence to their use in thermal cut-outs. 

Part II. On the disintegrating effect of the 
alternate current on fuse metals. 


PART I. 


The first experimental work of any extent on 
the electric fusion of wires was performed by W. 
H. Preece, F. R. S., in 1884. He showed that the 
relation between diameter and fusing current is 
parabolic,’ being 

C = a d}, * 
where a is a constant for any given metal or 
alloy. This relation is obtained as follows : The 
rate at which heat is developed by a current C 
flowing in a wire of resistance / is 

н-СЕ 
in thermal measure. The resistance of the wire 
may be expressed in terms of its dimensions and 
the specific resistance » of the material thus: 


{ 
Ur 
By substitution, 
HQ SM 5): (1) 
J x da? .d 


Now, ав the temperature rises, there are heat 
losses by radiation and by convection into the 
surrounding medium, and also, to a greater or 
less extent, by conduction into the terminals. 
Neglecting this last, and assuming the radiation 
and convection to be proportional to surface (to 
what extent this is justifiable will be presently 
considered), we may write for the rate at which 
heat is thrown off 

Н zdlt(T — 7"), (2) 
where 7-- 7" is the excess of temperature of the 
wire above that of the envelope, and ғ is the 
emissivity of thesurface, or the number of water- 


»An abstract of two theses, viz., ** Nafet y-Fuses for Elec- 
tric Circuits.” by J. S. Peck and C. P. Matthews, п “Тһе 
Action of Alternating Currents оп Fuses," by W. 8. Rugg 
and C. R. Sturdevant. 

t Read at the Tenth General Meeting of the American 
Institute of Electrical Engineers. 

1. ** On the Heating Effects of Electric Currents,” 
Roy. Soc., April 3, 1884 

9. This law had been previously enunciated by Prof. 
кз before the British Assoctation tn 1882. (See Rept. 

Ad see also p 1 55 by same author, Jour. Soc. Te e- 
TID Engineers, | 
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gram-degrees emitted per second, per square 
centimetre of surface, per degree rise of tem- 
perature. Equation (2) may be written 
Н= Каі 

for any permanent temperature. With a constant 
current а condition of affairs is soon reached 
when heat is lost at the same rate as that at which 
itisgenerated by the current, and а constant 
temperature obtains. We then have 


H == Н', or 
Р C y. i 
Ki (=) K ld, 
from which 
C-—adi, 
where 
ЯК - /mJeT. 
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This result shows the fusing current to be inde- 
pendent of the length of the conductor. Evi- 
dently a is the current necessary to fuse a wire of 
unit diameter. The emissivity is here assumed 
to bea constant quantity for a given surface. 
The valuable experiences of Kennelly’ on the 
Heating of Conductors by Electric Currents,” 
in which the radiation and connection losses 
were separated, and the results of Ayrton and 
Kilgour,’ indicate that such is not strictly the 
care. These latter investigators found that for 
any temperature the emissivity is the higher the 
finer the wire. The rapidity with which fine 
wires heat and cool is a matter of common ob- 
servation. Mr. Kennelly’s results indicate that 
the convection is proportional to the temperature 
elevation for small differences of temperature, 
and that moreover losses occurring in this way in- 
crease slightly уі е diameter, and are depend- 
ent on the form of the conductor. For the pur- 
poses of calculation of the fusing currents of 
wires, however, it is sufficient—as both the results 
of these investigations and those of Mr. Preece 
show—to consider only the total heat loss. and to 
assume the emissivity a quantity independent of 
the diameter and temperature elevation. 

Mr. Preece’s first experiments with platinum 
wires of small diameter do not appear to confirm 
the foregoing relation. He says: Platinum 
wires—especially those of small diameter—are 
liable to flaws which practically reduce their 
effective diameter to a great extent; and also the 
larger wires from their greater weight necessarily 
tend to part asunder ut a lower temperature than 
those which are lighter, and in which the strain 
is less.. 

In 1887? Mr. Preece presented the results of 
an elaborate series of experiments on wires of 
different metals, showing that the theoretical 
relation is quite strictly borne out in experiment 
except for wires of extremely smal] diameters. 
The following year ‘' final and corrected " values 
of a were announced for the following metals: 


ir оар а 10244 
nnn, ьо 7585. 
Platinum w — ꝓ . 5172 
German Эі]ғет......................... 5230 
e tatus ыы 4750 
D POS estet den Ын ЕНЕНЕ 8148 
Ill r ³ 1642 
Alloy (Tin 1, Lead 2)............. 1318 
VV 137 


In determining these constants, Preece used 
six inch lengths of wire, while to ascertain the 
value of the same metals ав cut-outs 14 inch 
lengths were used. It willbe noticed that a value 
of a is given for only one alloy of lead and tin. 
In the course of experiments of which this paper 
treats, a redetermination was made for lead and 
for tin, and at the same time values of the con- 
stants were determined for various alloys of these 
metals. These latter are, it is believed, now an- 


1. London Electrician, xxiv: 142, 169, 194. 


2. “Тһе Thermal Emissivity of Thin Wires in Air." Ab- 


stract B. A. paper, London Electrician, xxvIII: 119. 
8. Proc. Koy. Soc., Dec. 22, 1887. 


nounced for the first time. These metals were 
dealt with especially, because of their extended. 
use in the manufacture of fuse-wires. | 

To determine to what extent the fusing current 
is influenced by the cooling effeot of the termi- 
nals, pieces of wire of given diameter and com- 
position bat of varying lengths were succes- 
sively tested. The marked variation in current 
is shown graphically in Fig. 1, Curve a. It will be 
noted that while an 8 inch piece fused at 6.6 am- 
peres, а 3 inch piece of the same wire carried 12.5 
amperes, or an excess of nearly 100 per cent., 
before yielding. For lengths of this wire greater 
than 6 inches, the conduction losses are practi- 
cally nil in their influence on the value of the 
fusing current. The reader is referred to а for- 
mula deduced by Lord Kelvin! for the loss of heat 
occurring in this way. The practical point to be 
observed at this juncture would seem to be this: 
manufacturers cannot accurately rate their fuse- 
wire unless the length of the specimen to be used 
is specified. In the fuse-blocks in common use it 
is impracticable to use extreme lengths, yet if 3 
inch pieces were used, the cooling effect would 
not be serious. Fuse-blocks are on the market 
employing from 4 inch to 3 inch lengths of wire, 
and all the variation indicated by the curve may 


be expected. г 
In the experiments to determine a for alloys of 


lead and tin, ordinary commercial metals were 
used, for, although the fusing current is affected 
by the presence of impurities, yet it was consid- 
ered better to experiment with such grades of 
metal as would be used in practice. The alloys 
were cast in the form of cylindrical slugs, and 
these were drawn into wires varying in diameter 
from 10 to 100 mils. These were tested with great 
care. А Thomson graded ammeter was used to 
measure the current, the instrument being fre- 
quently calibrated during the work. For vary- 
ing the curient strength, a liquid resistance was 
used. The box containing the electrolyte was 
provided with a sliding contact, such that the 
current could be increased or decreased continu- 


ously without break or undue fluctuation. 
There is an important (ime element to be con- 


sidered in connection with the phenomena of 
fusion. А certain interval elapses before the 
wire reaches the permanent temperature corre- 
sponding to а definite current. The duration of 
the current in this portion of the work was 60 


seconds, experience showing that if a wire of 


moderate diameter did not fuse in that time 
uhder the action of a certain current it would not 
fuse at all. Curves А and в of Fig. 5 illustrate 
the magnitude of this effect in а particular case, 
the time intervals being as 1:2. The varia- 
tion in fusing current exceeds 5 amperes for the 
larger sizes. It should be noted in this connec- 
tion that unless massive terminals are used they 
may themselves become heated, thereby check- 
ing the flow of heat through the ends of the 


wire, and tending to promote ultimate fusion. 
The limits of this paper do not allow the inser- 


tion of the complete data on these alloys. The 
curves of Fig. 1 (B and c), however, may be 
taken as representative, and indicate that the 
‘‘ three-halves power law " was quite closely fol- 
lowed, a result which was obtained in all the 
other cases. From each observation of the cur- 
rent and diameter a value of the quantity a was 
computed; the mean of these values was taken, 
and acurve of calculated fusing currents drawn 
for each alloy. These curves appear in Fig. 2. 
It will be noted that while the temperature of 
fusion of tin is considerably lower than that of 
lead, its fusing current is about 24 per cent. 
higher. Thisis unioubtedly due to the differ- 
ence in the resistance of the two metals. The 
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ELECTRICITY. 
The Trust There seems to be a slight mis. 
in understanding in Cleveland in 
Cleveland. regard to the exact status of 


the Cleveland General Electric Company. 

Ешеотвісітү knows little of the gentlemen who 
pose locally as the controlling element in this 
company, and we are willing to assume that they 
are patriotic citizens, with the best interests of 
their city at heart. 

We do know, however, that whatever else these 
gentlemen may be, they are only dummies as 
regards the conduct of the Cleveland General 
Electric Company. This company is controlled 
absolutely by the Electric Trust, whose chief 
offices are at 44 Broad street, this city. 

It will be well for the city officials and the tax- 
payers of Cleveland if they inform themselves as 
to the exact condition of affairs before any further 
concessions are granted. 

A little study of history would not be out of 
place, and the original stockholders of the Brush 
Company can furnish tue points. 

The citizens of Cleveland ought to be informed 
by the daily press of that city that the Boston 
speculators who wrecked the Brush Company 
have now attempted to control absolutely the 
public electric lighting of the town, and to render 
any competition impossible. 

When we speak of the Brush Company as hav- 


‘ing been wrecked, we do so advisedly. From the 


day when a controlling interest in this company 
was purchased by the Thomsor-Houston people 
it has been used simply as a convenience and 
nothing else. It has been a respectable dummy 
bidder for certain contracts which it was never 
intended it should get, and it has been allowed to 
sell some plants in towns where the Thomson- 
Houston people had given exclusive licenses, and 
where, to do any further business, some other 
name had to be used. But where there has been 
а really profitable contract, the Brush Company 


has been sidetracked every time. Thus the mag- 


. nificent property has been reduced from a proud 


and leading position in the el-ctrical field to one 
of no consequence whatever —the plant incurring 
an actual loss now of about $80,000 per year, 
and being in imminent danger of being closed 
down for good. Itis only justice to state that 
the local management of the Brush Company is 
not responsible for this condition of affairs, and 
that Mr. Hamill and his associates are powerless 
in the hands of the Thomson-Houston wreckers. 

An attempt is now being made by these Boston 
squeezers, who are in full control of the Electric 
Trust, to place the city of Cleveland at their 
mercy; io secure such privileges ав will render 
their new position impregnable, and then to 
demand what price they see fit for any kind 
of service they choose to give. 


Cleveland is not the only town where this 
scheme has been tried. Philadelphia is now 
wrestling with the problem through a legislative 
inquiry into Trust methods, and Detroit has 
already concluded that the only redress is to be 
found in a municipal plant. 

We predict that sooner or later Cleveland will 
have to facethe matter squarely, and either install 
& municipal plant for the street lighting or be 


&re running idle. 
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robbed to the tune of thousands of dollars а 
year. 

Cities and towns throughout the United States 
should give their attention to the matter of public 
lighting before any further contracts are made 
or concessions granted. Wherever the Electric 
Trust or its sub-companies are in the field, rob- 
bery may be expected. 

The manufacturing plants, real estate, etc., of 
this Trust do not aggregate over $12,000,000 in 
value. On this foundation a $50,000,000 combi- 
nation has been formed. Interest must be paid 
or the whole scheme collapses. 

And the only possible way of getting the inter- 
est is to squeeze it out of the taxpayers of the 
various municipalities through straw companies, 
which the Trust controls by the dozen, like the 
Cleveland General Electric Company. 

The Cleveland Press has already taken this 
matter up, and it behooves the Leader and the 
Plaindealer and all the rest, regardless of poli- 
tics, to stand up for the best interests of the city. 


Ж «е X 
А The visit to the new factory of 
Pleasant the Crocker- Wheeler Compeny 
Incident. at Ampere, N. J., proved of the 


greatest interest to the large party which assem- 
bled there, owing to the entire novelty of the new 
plant, and it may be said without doubt that the 
operation of the direct-driven machine tools ex- 
hibited there produced & most favorable impres- 
sion upon all who visited the works. Aside from 
the question of economy, the simplicity of the 
general arrangements апа the facilities which 
these machines afford for procuring power at any 
point independent of belts and shafting consti- 
tute advantages which are entirely lacking in 
other shops. In other words, each machine is an 
independent unit and can be operated in any 
locetion by simply connecting it by wires to & 
system of overhead conductors which are run 
from the main generators through all the shops. 

It would appear that considerable economy of 
power should result from this system also, not 
only in the first cost of the plant but in the oper- 
ating expenses as well, although of course no 
actual figures are available for & comparison of 
the two methods. It is well known, however, 
that in а factory, especially where the shafting is 
distributed over & wide area, & considerable 
amount of power is required to run this even 
when the connected machinery and countershafta 
And it may also be noticed 
that only when a heavy machine is thrown on 
does it become apparent at the engine. In the 
present case this constant load is entirely elimi- 
nated, and with even but a moderate efficiency at 
the motors it seems as though considerable saving 
in power must be accomplished. 


«ж ж R 


Тне claims of the Trust to fundamental trolley 
patents are so flimsy that we predict they will 
never push the case to trial. The action was un- 
questionably brought solely with a view to its 
immediate effect on the stock market. 

It may be prudent, however, to investigate the 
methods by which such alleged patents are 
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issued. Patents covering the same device were 
applied for seven years earlier and have not yet 
been issued. 
ж е т 

Industrials Mr. Russell Sage is quoted ав 

or follows by the New York World 

Frauds? in regard to the causes of the 
present crisis in the financial world : 


* Industrial stocks are at the bottom of all this 
trouble; industrial stocks are good for nothing. 
I wouldn't have any of them. Industrial 
corporations are illegitimate. As for the 
Trusts, they are the worst things this country ever 
developed. Every one is illegitimate and per- 
nicious to the real interests of the country. What 
do you think of & Trust that guarantees commer- 
cial paper? They had one like that ont West. It 
broke up—yes, of course it did. But don't you 
worry abont Trusts. They have got to go in the 
end. They will be abolished. Public sentiment 
will destroy them if the law does not." 


Mr. Sage's remarks are perhaps too sweeping. 
a8 there are stocks of many manufacturing com- 
panies for sale in Wall Street which are sound 
in every particular, and really gilt-edged invest- 
ments. 

He doubtless had in mind Whiskev, Cordage 
and General Electric three Trusts which present 
severa] features of marked similarity. 

First of all, of course, comes the immense over- 
capitalization; next the problematical value of 
the assets. But what is the weakest spot of all is 
the fact that the executive heads of these Trusts 
have given their entire attention to stock gam- 
bling and manipulation, and not to the large 
manufacturing interests represented. 

No Trust on the Street, with the possible ex- 
ception of Whiskey, stands on so flimsy a footing 
as General Electric—none so nearly approaches a 
barefaced swindle; and this because it has the 
support of banking houses of reputation like 
Drexel, Morgan & Co. and Lee, Higginson & Co. 
The very fact that these concerns have assisted in 
forcing watered stock of the company above par, 
and then unloaded on the humbugged public, 
makes the fraud the more reprebensible and dis- 
graceful. 

Of course electrical men are not deceived at 
all by the emphatic statements put forth by these 
bankers. It is well known in the trade that 
Drexel, Morgan & Company and Lee, Higgin- 
son & Company were both involved for millions 
іп the Edison and T.-H. Companies. 
making a desperate but disgraceful effort to get 


They are 


their money out, with as little regard to the ac- 
tual value of the stock they are selling as the 
green-goods man has for the value of the pack- 
age of bricks shipped to his victim. 

The fact is that the only object in the forming 
of Trusts like Cordage, Whiskey and General 
Electric was a wholesale fraud on the public, an 
attempt to sell something fur five or ten times its 
value. 

It is a wholesome sign of the times that the 
days of Trusts are about over. One more year 
will wind them all up. Meantime thousands of 
smali investors have been humbugged and swin- 
dled out of their few hundreds of savings in 
order that Trust magnates like Waterbury and 
Greenhut and Coffin may grow rich. 


Our On another page of this issue 
Group will be found a group of portraits 
of of the leading men connected 
Portraits. with the recent litigation which 


resulted in establishing the validity of Goebel's 
claims to priority of invention of the incandes- 
cent lamp. 

The electrical trade generally certainly owesa 
debt of thanks to these gentlemen for carrying 
to a successful conclusion a case which in many 
ways appeared almost hopeless and which offered 
at first little encouragement for further opposi- 
tion tothe Edison claim with the prestige gained 
from a series of successful suits. 

Their victory for these reasons is the more 
worthy of congratulations from the electrical 
fraternity, coming as it did at a time when defeat 
meant at least a temporary destruction of this 
line of business and its relegation to the hands 
of an extortionate monopoly. 


я ж тш 

Тһе At the general meeting of the 
Institute American Institute of Electrical 
Meeting. Engineers held on Wednesday 


last some discussion was heard on the provis- 
ional programme for the World's Electrical Con- 
gress to be held this summer at Chicago. The 
programme, which was printed in the January and 
February numbers of the Institute Transactions, 
relates largely to the nomenclature of standard 
electrica] units, about which some confusion 
exists at present. Even in а case so apparently 
simple as the naming of the poles of a magnet it is 
ambiguous, as the north pole of a magnet is com- 
monly known as the pole which is attracted to the 
north pole of the earth, although we know that 
these poles must be of opposite polarity for the 
reason that they are mutually attracted. The 
standard of illumination is another unit which 
has no well defined value. The discussion, which 
related to mooted points of this character, will 
be published in the electrical journals previous 
to the meeting of the Congress, according to в 
resolution which was passed, in order to familiar- 
ize the absent members of the Institute with the 
subject under discussion, and draw out а full ex- 
pression of opinion upon the suggestions to be 
made. 
ж ж м 

IT 1s just about ten years since the Thomson- 
Houston people started in on what has become a 
Mr. 
start the controlling head. He surrounded him- 


conspicuous career. Coffin was from the 
gelf with subservient dummies and inaugurated 
an entirely new practice in the management of 
а large manufacturing enterprise. 

From the first his interest centered іп stock 
manipulation. Up to a little over а year ago, 
while his operations were confined to Boston and 
vicinity, his success was marked. His company 
paid large dividends—on paper—and he secured 
to а remarkable extent the confidence of the New 
When the General 
Electric Trust scheme was launched he found 


England investing public. 


ready backers. 

Then the field of his operations was enlarged, 
and he came to Wall Street. His path here has 
not been strewn with roses, and for the best of 


Wall Street had already made the ac- 
quaintance of several Napoleons of Finance, like 


reasons. 


Ward and Ives, and was not too favorably im- 
pressed with Napoleon Coffin. 

Paper dividends and paper values don't go in 
this locality. And when Mr. Coffin, with the aid 
of two of the must unscrupulous manipulators in 
the Street, White and Keene, began hiscampaign, 
the rank and file of Wall Street smiled—and 
waited. 

They did not have many months to wait, when 
an opportunity came to place General Electric 
Stock at somewhere near its actual value. 

Mr. Coffin is now aware that a big man in Bos- 
ton is not necessarily а big man in New York. 
He will be remarkably fortunate if he carries 
away from Wall Street all that he brought there, 
tosay nothing of adding to his pile. 


ж ж * 
Electricity The interesting paper on the 
in above subject by Dr. W. J. Mor- 


Medicine. 
space permits in this issue, explains very clearly 


ton, which we give as fully as 


the difficulties with which the physician is con- 
fronted in the use of electricity as a therapeutic 
agent, and it is to be noted that the lecturer 
avows frankly that its introduction in medicine 
was premature and its application was too often a 
matter of experiment in the hands of those 
whose knowledge of this science was but vague. 
There can be no doubt of its efficiency in many 
cases, but unfortunately for the science the use 
of electricity has become so thoroughly associ- 
ated with the advertisements of medical quacks 
that the public have come to look upon it with 
suspicion, and often this opinion is well founded. - 

There ure, however, legitimate and well proved 
uses for electricity in medicine, and they are 
practised by the most conservative physicians, 
while on the other hand the men who have en- 
thusiastically considered it a universal panacea 
have been the ones to throw the greatest obstacles 
in the way of its progress. : 

One point of Dr. Morton's lecture is to be espe- 
cially remarked, viz., the general application of 
the electric current in distinction to the local ap- 
plieations which have been generally used. The 
operation ol submitting a patient to a bath of 
atmospheric electricity, so tospeak, which recent 
inventions have made possible, appears to offer a 
field worthy of careful study. 


* т ч 
WE ARE gratified to know that the Hon. Tom 
Marshall, of Pittsburg, will appear for one of the 
He 
may not proye the innocence of his client, but 


defendants in the Pittsburg larceny case. 


he is certain to furnish entertainment and an in- 
tellectual treat to those who hear his argument. 
We will endeavor to print the latter in full. 


* * * 

Ir cannot be said that the whiskey business 
has been disgraced by the Whiskey Trust. It 
ean be said, however, that the electrical industry 
has been disgraced by the Electric Trust. 


* - ж 
As wE go to press news is received that a 
receiver has been appointed for the National 
Electric Manufacturing Company of Eau Claire, 
Wis. 
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specific resistance of tin 1s 18,860; that of lead 
19,487 (с. а. s). There is possibly also some dif- 
ference in the emiseivities of the two surfaces. 
Curve c, Fig. 1, illustrates the effect of enclos- 
ing the fusible wire in glass tubes. Аз would be 
expected the convection is thereby checked, and 
the fusing current very appreciably lowered. 
This is a point which should not be overlooked 
in practice, that is to say, the nature of the 
fuse-block, whether elosed or open, should be 
considered. The constants obtained were : 


Alloys Per Cent. Lead. а  |Preece's Constant. 
ТЇП i eei ox 0 | 1592 1643 
Tin 2, lead 1...... 33.8 1441 
Tin 1, lead 1. 50 1828 
Tin 1, lead 2...... 66.6 | 1156 1318 
n 1, lead 4...... 80 1131 
Lead............. 100 1288 1379 


Amperes B and C 


Fic. 1. 


cent. of lead as abscisse the curve shown in 


Fig. 3 was obtained. From this curve the con- 
Stant for any alloy of lead and tin whatsoever 


TABLE A. 
Data For FIG. 4. 


in. plece 


2 in. piece in. plece 
Rating. | Diameter. Current. dare m uge- Block. 
1 | 
1 | .0149 4 5. 37 19.08 
3 | 200 5.72 9.9 17.68 
b | „0805 9.65 23.4 89.16 
7 „0851 19.76 i 27.5 85.37 
10 .0895 15.78 


may be taken, and the current necessary to fuse 
a wire of any diameter readily calculated. 

Attention is called to the fact that those values 
of a which may be considered ав redeterminations 
are alllower than ihe values announced by Mr. 
Preece in 1888. 

Comment on this fact is made in the original 
report in the following words: ‘‘ Had they been 
higher, we should have ascribed the difference to 
the fact of our using wires of shorter lengths. As 
itis, we can only say that Mr. Preece doubtless 
experimented with chemically pure metals, while 
our wire was drawn from the commercial article. 


. He gradually increased the current until fusion 


occurred ; we endeavored to find what current, 

when it had plenty of time to bring about q 
TABLE B. 

Data FOR Fic. 5. 


Current. 
Rating. | Diameter. "em 
10 seconds. ' 90 seconds. 
1 .0155 3.08 2.93 
2 .0245 6.20 | 5 64 
5 0374 12.6 10.81 
10 „0533 21.94 18.29 
20 . 0804 42.61 36.18 
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permanent state, would fuse the wire. In in- 
creasing the current continuously from zero to 
that which melts the wire, there is danger of get- 
ting too high current readings. Mr. Preece's 
first determinations were entirely too high, as his 
later investigations show.“ 

In order to ascertain the status of marketable 
fuse wire,a number of samples were obtained 
from different manufacturers and tested under 
conditions similar to those already described. 
The results were represented graphically by 
curves, only two sets of which are here repro- 
duced. In Fig. 4 carve a is that obtained where 
2 inch specimens were tested, and, as will be sean, 
is not far from a $ power curve. When, however, 
4 inch pieces of the same wire were tested, curve 
B, much higher and distorted, was obtained. The 
marked cooling effect of the terminals is here ap- 
parent. Curve с is the most remarkable of all. 
One-half inch lengths of the same sizes of wire 
were successively fused in a porcelain ceiling cut- 


Ж 
БР 


Fusing Current 


22 
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out block. This block was so constructed that 
the wire came in contact througbout ite length 
with the cooling surface of the porcelain. The 
heat was conducted away so rapidly that the cur- 
rent reached the abnormal values shown before 
rupture occurred. For example, a 7-ampere fuse 
did not blow until more than 35 amperes were 
flowing in the circuit. Curves a’, в and с ір Fig. 
5 represent the behavior of the best sample of 
wire tested. This wire was quite uniform in di- 
ameter, and gave evidence of careful rating. The 
curve of rating should be of the same general 
equation as that of fusion, since both represent 
isothermal conditions. 

The requirements for an efficient safety fuse 
may be summed up as follows: 


1. Promptness of action. 

2. Low fusing point. 

8. Permanency under normal conditions. 
4. Moderately low resistance. 

5. Firm and lasting contact. 


Promptness of action requires that the temper- 
ature of fusion should not be too far removed 
from that attained when the wire is being worked 
аё its rated capacity. Moreover, it is important 
that the metal should not undergo chemical 
changes produced by the action of the heat which 
may appreciably alter its melting point. The 
formation of oxides may or may not promote 
prompt fusion. In the case of pure tin and some 
of its alloys, a coating of oxide is often formed 
which retains the molten metal some time after 
the temperature of fusion has been passed, ulti- 
mate rupture usually occurring with considerable 
violence. On the contrary, the rapid oxidation 
of iron and copper wires seems to favor prompt 
fusion. 


The question of low fusing point is one with 
which the fire underwriters are concerned, since 
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wires fusing at high temperatures introduce an 
element of danger from fire. With fuses enclosed 
in properly constructed blocks, the danger from 
this source is not great, and the necessity of em- 
ploying a metal of low melting point is not so 
important as might be imagined. Experience 
shows that fuses made of nearly all the metals 
available for such purpose, will melt without dan- 
gerous scattering of particles or liberation of hot 
gases, when the current is gradually increased 
until the break occurs. This, however, is a con- 
dition which rarely obtains in practice. Mr. 
Preece experimented with various metals to de- 
termine their behavior on short-circuit. He made 
for each metal a verbal description of the char- 
acter of its fusion, such as: ‘‘Scintillating par- 
ticles flew in all directions to a great distance." 
His results are unique and comprehensive as 
regards the variety of metals experimented with, 
but suffer from the inadequacy of the English 
language to express with proper shading the na- 
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ture and degree of the disturbance in each case. 
The author of this memoir hit upon the plan of 
surrounding the fuse with a paper cylinder about 
3+ inches in diameter and 10 inches in length, 
and then exploding the fuse by an excess of cur- 
rent. In this way a series of autographic records 
were obtained, showing with considerable accu- 
racy what happened in each case. These records 
are perhaps more curious than valuable, but they 
are undeniably interesting, and it is to be regret- 
ted that some of them can not be reproduced 
here. Owing to the cylindrical form of the paper, 
the particles of molten metal striking it, in any 
way but normally, traced out sinusoidal curves of 
continually decreasing amplitude. The vapors 
liberated colored the paper quite beautifully in 
many cases, and usually in characteristic tints, 
while an idea of the temperature attained was 
given by the degree to which the paper was 
burned. In most cases when j inch pieces were 
used an arc was established across the terminals, 
the intense heat of which was far more destructive 
than anything resulting from the temperature of 
the metal. The reader is referred to the original 
thesis' for these curious records, as well as for 
much other matter pertaining to a subject which, 
it is believed, is too liable to be regarded of trivial 
importance. 


PART II. 


What has been said in Part I will doubtless 
apply equally well to fuses on either direct or al- 
ternating current circuits, but in the latter case a 
new and annoying phenomenon, well worthy a 
special investigation, confronts the electrician. 
Reference is had to the subtle effect of the alter- 
nating current on fuse metals by reason of which 
they often yield when carrying currents well 


1 In Cornell University Library. T 1893. 216. 
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within their rated capacities. This phenomenon 
was mentioned in the editorial columns of the 
New York Electrical Engineer of September 16. 
1891. Referring to a paper previously read be- 
fere the Providence Convention of the Electric 
Light Association, the following words were used: 


„Perhaps the most important (point) was the 
nature of the fuses employed in the alternating 
current system, and the difficulties which accom- 
pany their use as described by several members. 
It would thus seem that the action of the alter- 
nating current has a disintegrating effect upon 
the fuses, which causes them to ‘ blow’ after com- 
paratively short use, and thus necessitating a 
constant renewal and supervision of the circuits." 


The discussion following the paper above men- 
tioned showed that this trouble had been experi- 
enced by many, and the hope was expressed that 
a careful investigation of the matter should be 
made. To cite a particular case : In the lighting 


system of the Cornell University Library eight 
50 volt circuits were supplied with fresh fuses and 


— LLLLLIL. mE 


1500 


Fic. 3. 


a record kept of their behavior for a period of 
three months. During this time it was found 
necessary to furnish six of the circuits with new 
fuses, one circuit requiring three such renewals. 
In this last case the fuse was badly corroded, 
owing to water dripping from the floor above. 
The others were in dry and airy places, the con- 
tact being bright and firm. One of the fuses had 
the appearance of being simply cut, the opening 
being 80 narrow as to require close examination 
to detect it. 

In their attempts to study this peculiar effect 
of the alternating current, the chief difficulty en- 
countered by the experimenters was the fact that 
their reports had to be submitted in a compara- 
tively short time. The subject is peculiarly one 
requiring long periods in which the action, what- 
ever its nature, may proceed far enough to yield 
results of definite and quantitative value. 

For the purpose of systematic investigation it 
was assumed that the effects of the current might 
be one or more of the following : 


(а) А change in the resistance of the metal. It 
was thought that this would likely be a rise, with 
a result of lowering the value of the fusing 
current. 

(6) А change in the physical properties of the 
metal. It was thought possible that a molecular 
change, such as crystallization, might take place, 
caused by alternate contraction and expansion 
from the heating effecta of а varying current. 


(c) Poor contact. This might be due to the 
loosening of the binding screws or other holding 
device, because of the frequent alternations. Im- 
perfect contact due to electrolytic action would be 
more likely to occur with direct than with alter- 
nating currents. 

(d) The effect of the current upon various 
metals and alloys was thought likely to be differ- 
ent, and consequently 
some alloys might be 
of just the right com- 
position to overcome 
most of the difficulties 
mentioned. 


The following re- 
sults deal particularly 
with, and tend to 
corroborate, the first 
and second assump- 
tions: 


Fusing Current 


Samples of wire of various rated capacities were 
obtained from four different manufacturers (here- 
after designated by i, ii, iii and iv), and of this 
wire fourteen pieces were chosen for use in the 
tests. The sizes and disposition of these several 
pieces were as tabulated. 


! 


(Cms.) | squ're (Legal Seine 
NO. asd Rated. ems.) | ohms) g ecific 

| | Сар. 'p erth. Diam'r. Area. Resist. enint 

I 

1 1 | 2 188 | 065 00316 1.976 21.4 
2 iv 2  ]05 0476 00178 .8797 1476 
3 І 8 299.5 | 0797 005 1.8271 22 
4° iv 3 118.8 053 00218 7188 , 18.5 
5 Iv 5 98.1 | .0824 00534 2420 13.2 
6 m 10 196.5 1994 01172 .3396 19.29 
2 18 178 | 1585 0197 1153 19.76 
8 1 70 4 | 1585 |.0197 | .0229 19.76 
9 i 18 113 155 0197 0756 12.76 
10 IV 10 109 | .1068 | .00886  .1674 13.59 
11 1 18 129.2 .1585 0197 0% 12.76 
12 Т 18 126 1585 0197 0786 197 
13 11 25 198 1919 0287 (0866 12 55 
14 i 25 240 1913 0287 0916 12.55 


There is some difficulty in accurately measur- 
ing the diameter of a wire of soft material. The 
foregoing values were obtained from a large 
number of measurements, the variation being 
never greater than 2 per cent., and this very sel- 
dom. Pieces of wire from each sample. varying 
in length from 2 to 10 feet, were wound into 
helices and mounted on wooden blocks. The 
ends were soldered to copper terminals of negli- 
gible resistance, the metal itself being used as a 


Fusing Current 
5 


solder and resin as a flux. The joints were allowed 
io stand at least twenty-four hours before any 
measurements of resistance were taken. For the 
determinations of resistance, a fall of potential " 
method was chosen as being best adapted to these 
small values. The standards used were & one ohm 
coil standardized at the Cavendish Laboratory 1n 
1885, and a smaller compensated resistance com- 


Diameter ir mile. 
Fic. 5. 


posed of copper and carbon, accurately tested 
and compared with the standard coil. 

After the fuses were mounted as above de- 
scribed, their resistances were found, апа they 
were placed on the circuits available in the lab- 
oratory as follows: 


Nos. 1 to 6 inclusive. Alternating ~ = 250. 
€ 7 9 “ “ ~ = 139. 
“ 10 * 14 d Direct - — 


These fuses were subjected to the action of the 
current for periods ranging from 88 to 487 hours 
—this variation being due to the fact that the cir- 
cuits were used intermittently for lighting and 
for general laboratory purposes. From time to 
time additional resistance measurements were 
made. In the original report the change in re- 
sistance is exhibited graphically by means of 
curves. 'lhese curves are so widely different in 
form that their interpretation becomes a difficult 
matter, and the determination of any law im- 
possible. They indicate, however, that a distinct 
rise in resistance oceurred in all of the fuses on 
alternating circuits except No. 6, which shows a 
somewhat anomalous behavior. The maximum 
rise occurred in the case of No. 8, amounting to 
29.6 per cent. in 105 hours. Of the fuses on direct 
current circuits, all but one showed a slight de- 
crease in resistance, the maximum change being 
only 8.5 per cent. The figures for each specimen 
appear in & succeeding table. 

That some molecular change actually took place 
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was shown in the following way: It being practi- 
cally impossible to test wires of so soft material 
for tensile strength, it was considered best to sub- 
ject them to an alternate torsional stressof a given 
amount, continuing the alterrations and noting 
the number until the specimen gaveaway. A 
simple piece of apparatus was constructed for this 
purpose, and it did its work very well. Twenty 
pieces of each of the fourteen specimens were 
tested in this way. Теп of these had been sub- 
jected to current action, and ten had not. The 
change in brittleness in the case of the fuses which 
had been on alternating circuits was quite marked, 
being in no case less than 7 per cent., while the 
change in those which had been on direct circuits 
was, with one exception, negligible. These re- 
sults, together with sume data on the fusing 
points before and after the passage of the currents, 
are given in the subjoined table : 
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While these results may be considered as only 
a beginning along a line of work which is of both 
theoretical interest and practical value, yet they 
would seem to warraut the following conclusions: 

(1) There is a distinct although irregular rise 
in the resistance of & fuse on an alternating cir- 
cuit, (2) This is perhaps to be accounted for by 
a change in the molceular structure of the metal. 
(3) This results in a decided lowering of the fus- 
ing current, in some cases at least easily sufficient 
to affect the reliability of the fuse. 


A Brief Glance at Electricity in 
Medicine. 


The Properties and Applications of the 
Different Currents. 


Changes in Modern Practice of Electrical Treatment. 


BY DR. W. J. MORTON. * 


Electricity presents itself to physicians for med- 
ica] use in three conventional modalities, termed 
respectively Galvanism. Faradism and Frank- 
linism. The electrical engineer knows no such 
terms; to him electricity diffecs in volts and am- 
peres only. And practically we also work upon 
the same lines. But time-honored uses and con- 
venience justify us, I think, in retainin for the 
present our crude classification, since our appa- 
ratus consists almost entirely of voltaic cells, volta 
indnetion coils and electrostatic machines. 

From the galvanic battery we obtain a high 
current strength and low voltage; the current is 
continuous or constant, though often used also as 


* Abstract of lecture given at. Columbia College before 
the New York Electrical Society, May 17, 1893. 
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an interrupted current. Its effects upon the 
human tissue аге mainly electrolytic and cata- 
phoric—the tissue is affected chemically and 
physically, just as inert matter would be. and, in 
addition, is affected physiologically; the thou- 
sandth part of an ampere, via., à milliampere, is 
the practical unit, and therapeutic dosage is 
expressed in terms of n milliamperes passing for 
^ ' minutes. Current strength is measured by а 
milliampere meter. Administrations are percu- 
taneous, and through the mucous membrane, or by 
needle puncture. Iv the former case, the resist- 
ance offered by the skin is high--varyiug from 
one thousand to forty thousand ohms ара we 
require from 40 to 60 high voltage cells to over- 
come it. Two important features come into play 
—one, current density. which is a question of the 
size of the eleetrode, and the other the practical 
fact that the degree of pain excited in the nerves 
of the skin with accompanying injury to the skin 
erects the real barrier to increasing the current 
strength. Ten milliamperes to a square inch of 
skin is about the limit of endurance, and from 15 
to 25 an average percutaneous current. Current 
density is theretore at essential an element of ex- 
pressing the dosage as is the reading of the needle, 
for it is evident that, having 10 milliamperes to a 
square inch, the electromotive force and resist- 
anc: remaining the same, an electrode 10 square 
inch-s in area would afford a galvanometer read- 
ing of 100 milliamperes. Physicians rarely men- 
tion the size of their electrodes, and should reform 
in this respect. 

From a faradic apparatus or induction coil we 
obtain a current of much greater electromotive 
force but of decreased current strength. The 
salient feature of this current is that it is an inter- 
rupted current; from the primary winding of the 
coil is obtained a pulsating current- its flow is 
always in one direction, thus resembling an inter- 
rupted galvanic current. plus the current of its 
self-induction and that of the magnetic induction 
of the iron core. From the secondary winding 
is obtained an alternating current, whose electro- 
motive force may be very high. Ап instrument 
to measure this current is greatly to be desired. 

From а franklinie apparatus or electrostatic 
machine we obtain & current of enormous voltage 
and very low current strength. The physical and 
physiological effects are largely due to electro- 
motive force aud instantaneousness of current 
flow rather than to current strength. 

There is still another form of electric manifes- 
tation of energy, which is a newcomer to electro- 
therapeutics—in fact, in its present guise a 
newcomer to electrical science; I refer to high 
frequency, high potential currents. 

They fall out of line of our medical classifica- 
tion, for they are neither faradie nor franklinic 
alone—their production requires alternating cur- 
rent dynamos. transformers and condensers, they 
far transcend our volta induction coil products 
in frequency of interruption and electromotive 
force and our franklinie machines in current 
strength. 

The fame of the high frequency high potential 
current ів already invading the quiet domain of 
electro-therapeutics, and it is to that branch of 
our subject that l shall ask some attention to- 
night. 

From the great initial difference in voltage, 
amperage, and absence or presence of interrup- 
tions of the three forms of current in medical nse 
arises n Corresponding difference in their physical 
and physiological effects проп the human organ- 
ism, and from a stady of these differences the 
physician must decide upon which form of enr- 
rent to use in given cases. 


In using electricity to cure diseuse the physician 
may be said to resemble a huntsman who has а 
certain number of arrows in his quiver, each 
adapted to different purposes. He selects an 
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arrow—a property of the current—some special 
thing it will do, and projects it against а disease 
or morbid condition. At least this is what he 
should do, but it is unfortunately a fact that 
physicians are wofully ignorant about what elec- 
tricity will do upon inadimate matter, and more 
so upon what it will do upon animate. The gen- 
eral impression seems to be that electricity is to 
be injected into a human being by a small sponge 
electrode much as one would inject a medicated 
fluid in through the skin by a hypodermatic 
needle, and that the electricity was then to run 
abont the system. hunt up the diseased spot, make 
a diagnosis, and chase out the disease, much as 
a ferret might run a rat out of a hole. Iam not 
sure that this is not the idea of the electrical en- 
gineer. 

Heat may be employed indirectly to heat 
small metallic loops with which surgical opera- 
tions may be performed. This is known as 
galvano-cauterv. 

The actual heat produced in the body by its 
resistance to currents of the current strength 
commonly in use is inappreciable. 

The franklinic current modifies bodily temper- 
ature, according to my experiments, in a marked 
degree. 

High frequency high potential currents raise 
the temperature of the body. 

Light may also be used indireetly in incan- 
descent lamps to illuminate the cavities of the 
body—to transillumine the tissues, and thus de- 
tect foreign bodies, or dead tissue; it has also 
been used successfully to cure neuralgia. 

The magnetic property of currents is also 
indirectly made use of to actuate mechanism. like 
surgical drills and saws, to cause mechanical vi- 
bration, transferred to tissue, etc. 

Magnetism itself. whether from permanent 
magnets, the most powerful of electromagnets. or 
from solenoids, seems to have little or no effect 
upon the human tissue. The wonder is that it 
has ever been expected to have such an effect. 
since no one would select the ingredients of а 
human body as suitable ones to collect the electro- 
magnetic lines of force. Possibly its advocates 
select patients of an initial iron constitution. 

induction effects due to the passage of cur- 
rents through the body have received little atten- 
tion. It must be supposed that there are a very 
great number of closed inductive circuits. 

Chemical or Electrolytic. This is one of 
the most important properties of the current. 
and in connection with it a passing glance 
must be given to the nature of the electro- 
lyte. The human body. for practical purposes of 
the adminis ration of electricity may be consid- 
ered asa semi-fluid mass. whose conducting power 
is due to its salts, held in solution. Asa conductor 
of electricity, it is practically abo it a two рег 
cent. solution of common salt. It ie at once evi- 
dent how important в part electrolysis. or chem- 
ical decomp »sition, aud cataphoresis, or electric 
transfer of fluids, must play in this human elec- 
trolyte. 

Aud, finally, we cannot close our leaflet upon 
electrolysis without a word in regard to one of 
the grentest extensions of electricity into the do- 
main of medicine. that of the treatment of dis- 
eases peculiar to women by the methods devis d 
and advocated by Apostoli, of Paris. The labors 
of Apostoli have worked a revolution in gyne- 
ecological рга :tice by means of a dispersing pad 
elect: ode whose current density is large applied 
externally on the skin, and a small metallic elec- 
trode whose current density is small applied in- 
ternally. 


Next то electrolysis, cataphoresis is undoubt- 
edly the most important property of the galvanic 
or eontinuous current. Human tissue is well 
adapted to cataphoric action. Fluids flow to the 
negative pole and remain there owing to the 
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membranous character of the meshes of tissues 
which inclose them and which resemble in this 
respect the porous diaphragm. Like electrolysis, 
cataphoresis is inseparable from every application 
of the continuous current. In inflammatory 
exudations of all kinds, in rheumatic thickenings 
of tissue, in tumors like fibroids of the uterus 
and others, the fluid in the mass is increased by 
the negative pole, thus creating a physical change, 
while by electrolytic decomposition the same dis- 
eased tissue is impoverished in the salts so essen- 
tial to its vitality. 

Cataphoric Medication. The cataphoric prop- 
erty of the current renders available, also, a very 
interesting practice of introducing medicines 
into the human body and blood stream through 
the skin or mucous membrane. 

The reverse statement is interesting, апа that 
is, that by cataphoric demedication medicines, 
like, for instance, arsenic and mercury, may be 
removed from the patient, and be visibly depos- 
ited upon the negative electrode according to the 
usual rules of electroplating. 


PHYSIOLOGICAL PROPERTIES OF THE CURRENT. 


The gross physiological phenomena with which 
we are familiar is that muscles are caused to con- 
tract. It the electrical impulse is instantaneous, 
the contraction is instantaneous, and immedi- 
ately subsides. Up to about twenty impulses per 
second this rule holds good, but beyond that the 
muscle has not time between the impulses to 
subside from its state of contraction, and remains 
in permanent contraction so long as the varying 
current continues to flow. The excitation of the 
muscle is primarily effected by means of the nerves 
which supply it, but it may also be caused to con- 
tract independently of its nerves. Using a 
galvanic current, muscles contract more or less 
quickly to single impulses, according to which 
pole is used, and according to whether the circuit 
is made or broken. 

Nerve Excitation. The nerves of the body are 
mainly of two kinds, the motor, which convey 
outward from the brain and other centres those 
neutral impulses which lead to muscular move- 
ment, and the sensory, which carry inward tothe 
brain and other centres the sensations of pain, 
touch, temperature, etc., from the external 
world. 

Electricity affects both classesof fibres, as well 
also as the special cellular nervous substance in 
which they start or in which they terminate. The 
positive pole diminishes the excitability and the 
conductivity of a nerve while the negative pole 
heightens them. The former is therefore seda- 
tive, as for instance, in neuralgia, while the latter 
is stimulating, asin a paralysis. 

Again, living muscular tissue becomes acid by 
futigue, and alkaline in repose or rest. It is evi- 
dent that a positive pole will increase fatigue by 
increasing acidity, while the negative pole will 
overcome fatigue by ueutralizing the acid. 

Electricity enables the physician to decide if 
the muscle and its nerve is impaired, and adds 
greatly to the certainty of a diagnosis. The test 
is simple. An electrode is applied at a point on 
the skin previously determined and mapped out 
on charts, by aid of dissections upon the dead 
subject just over where the nerve plunges into 
the bulk of the muscle; if the faradic or induced 
current is turned on, it will be found + at the 
muscle, if degenerated, ha» lost in a greater or 
less degree its power of contracting, simply be- 
cause in its changed cundition no single electric 
impulse lasts long enough to affect it. 

if the galvanic or continuous current is turned 
on, the muscle contracts to single impulses, be- 
cause they last longer, but this singular fact now 
appears, viz., that, whereas in the healthy muscle 
the negative pole causes the greatest contraction, 
in the diseased muscle the positive pole causes the 
greatest contraction. 


Nutrition. No general fact associated with the 
administration of electricity is more familiar 
than that the general health, the nutritional pro 
cesses, are promptly aud greatly improved. The 
exchanges between the blood and the tissues are 
augmented, the patient absorbs more oxygen ana 
excretes more carbonic acid and urea, and he 
gains in weight and comfort. 

The trouble is, not that electricity does so little 
in our human bodies, but that it does so much 
we cannot classify, systematize and properly 
direct our power. We pause confused in the 
multiplicity and in the interwoven character of 
tissues and their functions, become bewildered 
in the problems of biology, the processes of vital- 
ity, the processes of disease. If we falter, let us 
not blame our noble agency, which is more than 
ready to do all that we require of it, but blame 
rather the shortcomings of our own knowledge. 

In using the Influence machine the patient is 
placed upon an insulated platform by the older 
and classical method; or uninsulated by my 
method of employing condenser currents. The 
platform in the former case isconnected to which- 
ever prime conductor is desired. commonly the 
positive. He is now simply an extension of the 
conductor, and enlarges its static capacity. 

In this position the static charge escapes from 
the charged patient either by leakage, by a brush 
discharge established by a pointed electrode, or 
by a disruptive discharge or spark, established 
by a ball electrode. 

The electrodes are provided with insulated 
handles, and their conducting portion is attached 
to a chain which is in turn attached to the other 
prime conductor in the direct method, or led to 
the ground in the indirect method. 

The direct method is common y employed, but 
gives & painful, irritating spark, and should never 
be used. The indirect method, by grounding, 
gives а long, clear spark, and is by far less painful. 

In working with electricity of this high E. M. F., 
the mere act of grounding seems to me to be 
superior, because it affords a large capacity sur- 
face in surrounding objects, rather than because 
it supplies an earth circuit in the ordinary accep- 
tation of the term. 

When the patient is treated by the static in- 
duced current, the output of the machine at its 
terminals is simply а current, and no longer а 
spark. The patient is not submitted to a charge,“ 
but is treated as if by a galvanic or faradic appa- 
ratus. 

PHYSICS AND PHYSIOLOGICAL ACTION. 


The lightning is a great spark; its effects are 
mechanical. physical and physiological. Mecban- 
ically it often moves great masses, displuces and 
transports them; it performs, in short, on a large 
scale a cataphoresis, just as ор а small scale we 
transport medicines through the skin, or move 
about fluids in the tissues. The spark of an Influ- 
ence machine produces a molecular perturbation 
at every point where it strikes, а sort of molecular 
gymnastics, so to speak, or displacement of tissue 
parts, ac-ompanied by corresponding changes іп 
nutrition—new blood flows to the part, the lym- 
phaties increase in activity, and carry off effete 
material; there is a local revivification. 

Again, the great spark kills people, and upon 
their bodies are found marks indicating тесһа е 
ical rupture of their tissues. If they recover. 
there frequently remains extensive paralysis of 
parts of the nervous system; if they die, ro evi- 
dence of the cause of death is ascertainable be- 
yond the organic injury mentioned. What has 
caused their death? The same question has been 
asked, and not yet answered, in regard to the 
death of criminals *' electrocuted,” and in regard 
to linemen ” who fall from a telegraph pole, 
shocked by the electric current. Picture to your- 
selves the amceba, the little cellular organism, 
and recall the experiments which demonstrated 


that with successive severe shocks of a varying 
current the amoeba first assumes a spherical form, 
and then perhaps regains it, but finally remains, 
as the shock is increased, without power of mo- 
tion. Live protoplasm has, in shert, become dead 
protoplasm; the living animal has become a dead 
animal; the effect of an electric shock has been to 
deprive the protoplasm of the power of contrac- 
tility. 

HIGH FREQUENCY, HIGH POTENTIAL CURRENTS. 

In view of the prodigious progress of electrical 
science and progress in recent years, it is evident 
that medicine, conservative as it may be, cannot 
long remain without the pale of the new advances, 
No one science can stride forward without drag- 
ging the others with it. There is a correlation of 
sciences, just as there is of energies. To-day 
medicine is occupied— is preoccupied— with bac- 
teriology. And no less fascinating is this study 
than substantial the benefits which it has already 
conferred upon humanity. Electricity in medi- 
cine has had its “inning,” and an unsatisfactory 
one. Its advent was premature. the nature of the 
agency itself and its phenomena were uncompre- 
hended, and electro-therapeutics became a syno- 
nym for a ‘‘ vasty deep” of speculative deduc- 
tions, ignorant methods, айа more unfortunately 
still, of crafty practices of charlatanism and 
quackery. Тһе old electro-therapeutics still 
labors under antiquated pbysics, confused electro- 
physivlogy, and observations colored by the fan- 
cies of the observer; the new is being built upon 
experimentation in the physiologist's laboratory, 
and in the electrician’s. The old relied upon 
local applications at the tip of small sponges— by 
local treatment it sought locally to cure disease; 
the new, while not ueglecting the localizing 
method, goes further, and by а general applica- 
tion affects the entire organism, the pulse, the 
temperature, the lungs, and the excretions; in 
short, all that constitutes the nutrition of the 
individual. It seeks by exciting the highest de- 
gree of the health of the individual to make 
human tissue an unfit habitation for disease and 
morbid conditions. 

The Morton currents of high frequency and 
high potential were described and published in 
1881. The Influence machine has relatively little 
energy as compared with the Rumpfkorf coil, 
since во successfully used, or a primary circuit 
supplied by un alternating dynamo, and hence, 
Influence machines required to produce the con- 
denser currents, in order to give good results had 
two Leyden jars attached to the prime conduct- 
ors, во that their respective inner coatings were 
in connection with the respective prime conduct- 
ors. То the outer coatings was attached а cir- 
euit of highly insulated wire, either in solenoid 
or straight form. The current was taken from 
the induction current. 'To produce and to regu- 
late the strength of the current, the discharging 
rods were approximated to а point where sparks 
continuously passed. 

Any of the ordinary forms of electrodes may 
be attached to the terminals, and the current may 
thus be used externally and internally as in ordi- 
nary galvanie and faradic administration, Owing 
to therelatively minor degree of pain it produces. 
while still producing strong muscular contrac- 
tions, and the cubic area through which it acts, i 
is peculiarly useful in reaching into the deeper 
parts of the body, as for instance whea it is de- 
sired to reach the brain, spinal eord and interna 
organs. I have found it of great value in dis- 
eases of the brain, spinal cord and nerves, in. 
rheumatism, gout, goitre, etc. 

Starting from this fundamental fact that when 
acurrent passes through the human organism 
the excitations are due to variations in its 
strength, D'Arsonval first studied the effects of a 
single wave of known form and then the effects 
of periodic waves. For careful physiological] in- 
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vestigation his first form of apparatus was an 
alternating dyngmo without iron, capable of 
furnishing 10,000 alternations per second. The 
current thus produced was passed through the 
primary of an induction coil having no iron core. 
With low frequencies neither pain nor muscular 
contraction was produced, but the current thus 
generated increased the tissue absorption of oxy- 
gen and the excretion of carbonic acid. It also 
acted as a sedative to pain. 

He next adopt2d the method involving the con- 
tinuous discharge of sparks between the discharg- 
ing rods of a powerful Rumpfkorf coilconnecting 
two Leyden jars to each terminal by their interior 
tinfoil coatings, and connecting their outer coat- 
ings by a thick copper wire solenoid of from 15 
to 20turns. A wire led off from each end of the 
solenoid furnished the currents for his experi- 
ments in extreme frequency. 

We are now entering upon the new era of the 
non-medicinal treatment of disease, especially 
chronic diseases. The leaven that has worked 
toward this end was implanted in this country 
away back in 1860. by one of the ablest men of 
his day, Dr. Jacob Bigelow, of Boston, in & 
treatise upon Nature in Disease." It was a pro- 
test agai ist expecting that every disease had its 
medicinal antidote. The daye of а general and 
comprehensive antidotal treatment are nu mbered. 
The first dawns of light were the recognition 
that many diseases were self-limited, and could 
be left largely to Nature’s processes. Then came 
the recommendations for fresh air, for exercise 
out-of-doors, for congenial surroundings, and ap- 
propriate food. Next the recognition of the im- 
portance of massage, of Swedish movement, of 
hydrotherapy and of electricity, viz., of treat- 
ments which essentially produce an increased de- 
mand for the oxygen of the air, for an increased 
capacity on the part of the blood to convey it to 
tissue, and a correspondingly increased oxidation 
of the tissue and assimilation of food. The 
patient's “ respiratory circulation” is improved, 
consequently his nutrition improves, and finally 
his so-called disease disappears. Electricity leads 
the way in the advance; its dosage is measureable 
with precision; its effects are equally precise; 
they constitute the objective evidence of the 
treatment, viz., acceleration of the heart action, 
of the blood circulation, regulation of the tem- 
perature, and increased absorption of oxygen, 
with a corresponding increase of waste products 
like urea, creatinin, carbonic acid and water. 

The law of life is motion—light, heat, chemical 
affinity all are motion; possibly material matter 
iteelf is ether in motion; the procerses of life are 
chemical processes, the resultant energy devel- 
oped is the mechanical force displayed by our 
muscles, the neural impulses conducted by our 
nerves the action of what we call our mind. 
Muscles, nerves and brain are but organic foci 
for the development of these energies by physical 
processes. 

Electricity, judiciously employed, promotes the 
activity of the physical processes underlying life 
and health. It may even constitute the motive 
power which drives the machinery of life. Be 
that as it may, we know that we can alter the 
runuing of the vital machine for weal or for woe 
by turning an electric current in upon it. 

We physicians, when we use electricity, are 
also electrical engineers; but our workshop holds 
its problems of health and of life and death. Do 
you, the members of this Society, ever pause to 
realize that you are relieved from this responsi- 
bility? Do you wonder that those who would 
grasp this problem are ever striving for aid, and 
that you, with your trained minds and special 
researches, may be of vast aid ? 

Are not our pathways parallel and often har- 
monious? That they may be, is my devout 
wish. 


ELECTRICITY. 


World’s Fair Notes. 


The third week of the Exposition since its 
opening day finds the majority of the exhibitors 
in the electrical section still at work on their ex- 
hibits. On the main floor of the Electricity 
Building not over a dozen exhibits are in place 
and complete for inspection by the throngs of 
visitors that are in daily attendance. The blame 
for this delay is hard to trace out, as one depart- 
ment points to the other when an explanation is 
sought. The value of each exhibit as an adver- 
tisement to the company making the display will 
be lessened by one month’s time unless more 
progress is made in the next week than during 
the past three weeks. The exhibitors who have 
completed their display are making vigorous pro- 
tests to the Chief of the Electrical Department 
about the delay in their neighbors’ exhibits keep- 
ing visitors away from the section of the building 
in which they are unfortunate enough to be lo- 
cated. 


The construction department has put the greater 
part of their wiremen to work stringing wires and 
hanging lamps in that portion of the Park known 
as Midway Plaisance. The managers owning the 
different concessions have made a number of pro- 
tests against being left in darkness while the rest 
of the Park is brilliantly illuminated. Current 
has at last been turned iuto the mains leading to 
the Transportation Building. This is the last 
one of the Exposition buildings proper to be con- 
nected with the generating station. It is now 
expected that exhibitors will do the greater por- 
tion of the work on their uncompleted display 
after dark. 


One of the most interesting dynamos of the di- 
rect coupled type, exhibited in the generating 
station in Machinery Hall, is that built by the 
European firm of Siemens & Halske, The ma- 
chine has а capacity of 1,000 horse power and 
generates its current at a pressure of 500 volts. 
The urmature shaft is coupled direct to the crank 
shaft of a triple expansion vertical engine of the 
marine type built by F. Schichaw, Elbing, Prussia. 
The current generated by this machine is trans- 
mitted to the Wooded Island, the German Village 
and the German exhibit in the Electricity Build- 
ing. The firm of Siemens & Bros., of London, is 
installing an 18 kilowatt direct coupled dynamo 
as а portion of the British display in the Machinery 
Hall. 


The American Bell Telephone Company's dis- 
play in the south end of the Electricity Building 
is undoubtedly the leading attraction for visitors 
in that portion of the building. One of the en- 
tertaining features is a loud talking telephone, 
which can be distinctly heard in any part of their 
booth. The company have placed а long distance 
telephone directly connected with New York City 
at the disposal of the visitors. 


Boston Notes. 


Monday. June 5, is the day appointed for a 
hearing in the United States District Court at 
New Haven, Conn., of the case of Jobn Cheney, 
Of. New Jersey, who is suing for an injunction 
against the directors of the Winchester Avenue 
Electric Railway, restraining them from using 
certain devices which Cheney claims belong to 
him, Itis generally supposed that this is the 
next step in the litigation begun by the General 
Electric Company against the Westinghouse Com- 
pany. 

The street railway track between Beverly and 
Danvers, Mass., has passed into the hands of the 
Lynn and Boston Railroad Company. 


The Swedish Electric Singers, a company of 
accomplished vocalists composed of employees 
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in the General Electric Company’s factories at 
Lynn, are to take part in the Singing Festival at 
the World's Fair, Chicago, July 21, 22 and 23. 


Work is progressing on the extension of the 
Qunicy & Boston Electric Street Railway to 
North and East Weymouth. Hitherto the com- 
pany has hired power from the local electric 
light company, but it has been decided to erect в 
large power station near Quincy Point bridge, 
and the undertaking will commence shortly. 


The Legislative Committee on Mercantile Af- 
fairs has reported a bill to the Massachusetts 
Legislature in favor of placing underground all 
electric wires but the trolley wire, which has been 
omitted from the bill, it is believed, because of 
the opinion that the trolley wires will be entirely 
superseded in a few years at most. 


Two recent fires in Boston played havoc with 
the establishments of at least three electrical con- 
cerns, and singular to say these fires occurred the 
same night. The building where the Electrical 
Forging Company has its extensive works, corner 
of Oliver street and Atlantie avenue, came near 
being gutted Sunday night about nine o'clock. 
The flames were extinguished but the deluge of 
water ruined & good deal of property. Between 
two and three o'clock in the morning fire was 
discovered in Fort Hill Square, only & block away, 
and before the flames could be subdued some- 
thinglike $100,000 damage had been done, in- 
eluding the utter ruin of the extensive and finely 
equipped laboratory of the Massachusetts Elec- 
trical Engineering Company and the works of the 
Shawmut Fuse Wire Company. 


A length of wrought iron gas pipe was shown 
the writer & day or two ago that after & very 
short term of service underground had been en- 
tirely ed es by electrolytic action. It was 
badly corroded throughout its entire length, 
while every two or three inches were holes from 
one inch to two inches long and up to three- 

uarters of an inch wide. en one considers 
the quantity of gas escaping by way of such a 
disintegrated pipe it is not to be wondered at that 
Bostonians are becoming somewhat alarmed and 
demand that the West End Railroad shall do 
something to stop the danger. 


The attention of capitalists and street railway 
men in all parts of the country isturned to Boston 
at present, where the storage battery problem is 
being discussed by lawyers, judges, legislators 
and experta. 


General News. 


What is Going on in the Electrical Worid. 


Boston, Mass. — Ground was broken last week 
for the new battery shop for the Hopedale Elec- 
tric Company. 


Toronto, Can.—The Toronto and Scarboro 
electric railway is nearly fully equipped апа ready 
for opening. 


Baltimore, Md.— The Carey Street railway has 
been completely equipped with electricity, and 
the horse cars removed. 


Scranton, Pa.— The contract for the construc- 
tion of the roadbed for the electric railway to 
Carbondale has been awarded. 


Harmony Grove, Ga.—The company which 
ів to erect cotton mills here ixtends to put in an 
electric light plant and run it in conjunction with 
the factory. 


Buffalo, N. T. The American Electric Supply 
Company was awarded the contract for а dynamo 
and other electrical apparatus required by the 
new fire- boat. 


Hoboken, N. J.— The North Hudson Railway 
Company have applied to the city council for 
permission to apply the trolley tyrte m. to all their 
surface lines. 


Rahway, N. J.—The work of constructing 
the electric street railway is now in progress. 
The road is expected to be in full operation by 
the Ist of August. 


Carondelet, Мо. —It seems probable that the 
Sixth Street electric railway will be extended to 
Jefferson Barracks, & distance of three miles from 
the present terminus. 


Wyandotte, Mich.— The extension of the 
Wyandotte and Detroit River Electric Railway 
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from this city to Trenton will be Completed about 
the 1st of June. 


North Bergen, N. J. — The Township Commit- 
tee has granted the application of the North 
Hudson Railway Company to run electric carson 
Bergenline avenue. 


Pensaukin, Pa.—The wires of the Merchants- 
ville Electric Light Company will probably be 
extended to Pensaukin, in response to the demand 
of the people for electric light. 


Montreal, Can.—At a late meeting of the 
directors of the Bell Telephone Company 14 was 
decided to increase the capital of the company 
from $2.200,000 to 92, 640. 000. 


Jersey City, N. J. — The directors of the Jersey 
City and Bergen Railroad have decided to intro- 
duce electricity as à motive power on all the lines 
in Jersey City as soon as possible. 


Kirkwood, Mo. — The Suburban Electric 
Lighting and Power Company of St. Louis have 
been granted a franchise to construct and main- 
tain an electric plant in Kirkwood. 


Quincy, Fla.— W. H. Ellis, А. L. Wilson and 
H. L. Shaw have been appointed to enter into 
communication with parties desiring to contract 
for furnishing electric light to this place. 


Havre de Grace, Md.— A committee of council 
have been investigating the workings of the elec- 
tric light plants in neighboring towns to aid them 
i determining on the establishment of a plant 

ere. 


La Junta, Col. —The plant of the electric light 
company was completely destroyed recently by 
the explosion of one of the boilers. Two of the 
employees were killed. The plant was valued at 


Jackson, Miss.— W. E. Hayne, of Jackson. 
W. R. Gravely, of New Orleans, and their asso- 
ciates have been granted a franchiee by council 
to lay tracks and run electric cars in six specified 
streets in this city. 


Ogden, Utah.—The city council has passed an 
ordinance extending the franchise of the Salt 
Lake and Ogden Electric Light and Gas Com- 
pany for twenty-five years. Upon this measure 
depenced a large number of extensive improve- 
ments. 


Middletown, Md.—The prospects for the pro- 
posed electric railroad between Middletown and 
Frederick are brightening. The right-of-way 
has been secured along the national pike, and 
options have been obtained for the terminal 
points. 


Pittsburg. Pa.—The Suburban Rapid Transit 
Company intends to extend its line to connect 
the South Side with White Hall, and has made a 
contract with the Westinghouse Electric and 
Manufacturing Company for a number of 30 H. P. 
motors for new cars. 


Richmond, Va.—The Richmond Railway and 
Electric Company have just purchased the prop- 
erty known as Brown’s Island, and will erect a 
building and remove their plant thither. Addi- 
tional apparatus will be put in, and many im- 
provements made in the equipment. 


Woonsocket, R. I. — When the street railway 
lines in Woonsocket and Blackstone are equipped 
with electricity. the Blackstone line will, be ex- 


tended to Millville and probably to the Uxbridge ` 


town line. It is expected that the Blackstone 
line will be running by electricity by July 1. 


Saranac Lake, N. Y.— Work on the Saranac 
and Lake Placid Railroad has begun, and will be 
completed by the middle of July. The building 
of this road 18 thought to ensure the construction 
of a road to the top of Whiteface Mountain. 
Charles E. Arnold, president of the Saratoga 
Electric Railroad, 18 to be president of the Saranac 
and Lake Placid line, and Jesse L. Mott will be 
chief engineer. 


рап огеш. W. V&.—' The Parkersburg Gas 
and Electric Company. lately reorganized, hav- 
ing purchased the franchise and el сігіс plant of 
the old company of the same name, will put in 
$12,000 in improvements. The officers elected are 
the same as those of the old company. viz.: Presi- 
dent, C. H. Shattuck; 
Rathbone; treasurer and secretary, J. M. Jack- 
son, Jr. 


Waukegan, Ill.—Contracts have been let for 
an electric street railway, for the accommodation 
principally of employees of the Washburn & 
Moen Сотрапу.— The Washburn & Moen wire 


vice-president, J. V. 


ELECTRICITY. 


works at South Waukegan are undergoing exten- 
sive improvements, adding largely to their facili- 
ties. It is generally understood that the capacity 
will be doubled during the present season. The 
smelting of copper ore and the production of 
copper wire with making of steel ingots is 
contemplated. 


Bethlehem, Pa.—The Philadelphia and Allen- 
town Electric Railway Company have awarded to 
Silverman & Stern, of Philadelphia, the contract 
to build 174 miles of railway between Allentown 
and Hellertown, at $15,000 a mile, or a total of 
about $255,000. Work is to be begun at once and 
the road must be finished and in running order by 
September 25. They will build a single track of 
railway, witb turnouts between the northern 
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is the embodiment of simplicity and efficiency, and is con- 
structed on sound mechanical principles. 

A chilled iron cylinder having a screw thread cut upon its 
surface is firmly fixed upon the axle of one pair of wheels 
of the truck of a car; a like cylinder of smaller dimensions 
is hung in bearings at the lower end of a lever frame in 
such а manner as to bring it parallel to that upon the axle; 
the fulcrum of this lever frame is an fron rod having loose 
bearings in the woodwork of the truck frame, and with 
this rod the lever frame carrying the smaller screw cylin- 
der reciprocates. 

To the upper end of the lever frame is attached the rod 
leading to the brake handle, which rod is divided and has a 
spiral spring interposed at the Junction in such a manner 
as to make the pull of the brake handle elastic. 

A half turn of the brake handle draws this rod forward, 
causing the lower part of the lever frame whicb bears the 
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THE HAMMOND СІВАТ. 


limits of Allentown, along Fifth street to Law- 

rence, to Lehigh, thence through South Allen- 

town, Salisbury, and Aineyville, to and throngh 

oe Bethlehem, Lower Saucon, and Heller- 
wn. 


The Hammond Cleat. 


We publisb herewith a cut of a new device that is des- 
tined to become very popular not only by reason of Its 
own Intrinsic merits which are many, but further, because 
it 80 admirably fills the conditions laid down or imposed 
by fire underwriters all over the country. As will be seen. 
this cleat is made in a single piece of the finest grade 
glazed porcelain, and being simplicity itself in design. it 
furbishes the quickest and easiest method of wiring pos- 
sible. By its use the unsightly tie wire is unnecessary, and 
can be supplied with one, two or three openings which are 
adapted for receiving all the ordinary sizes of wire without 
injuring the insulation. Its unique character enables it to 
hold the wire firmly. and as the wire binds on the insulator 
and not on the retaining points, all breaks are avoided, and 
what is more the slack із easily taken up, so that by its 
adoption and use the neatest, safest and best kind of wir- 
ing can be done. 

All who are engaged in electrical construction work will 
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small screw cylinder to move toward the larger screw 
cylinder fixed upon the axle of the wheels with which it 
engages and by which it and the lever frame carrying it 
are moved toward oneside or the other of the car accord- 
ing to the direction in which the latter is moving. A link 
arm, one end of which is attached to the lever frame, and 
which moving with it 18 connected by its other end to the 
end of one arm of & three-armed rocking lever fulcrumed 
at the junction of its three arms and operating in such a 
manner that whichever direction the lever frame takes by 
reason of its small screw cylinder engaging with the screw 
cylinder on the axle, the three armed rocking lever will be 
moved во as to cause one of two links connecting two of its 
arms to an ordinary straight lever at one end of the touch 
frame to draw inward, thus causing the other end of the 
last mentioned lever to move outward carrying with it the 
rod connecting it with the beams of the brake shoes, and 
thus bringing the brake shoes against the tread of the 
wheels against the stress of springs which withdraw the 
shoes the instant the brake handle is released. 

A very slight turn of the brake handle will bring the 
Screw cylinders into engagement and the smaller cylinder 
will immediately begin to move in a direction at right 
angles to the length of the car and parallel to the axis of 
the axle upon which the fixed screw cylinder is located, 
and it will continue to move in this direction until the 


\ ж 


һа 
E 
— 


THE ELLIOTT CAR BRAKE. 


promptly and fully appreciate the foregoing advantages, 
which mean greater economy by saving of time and mate- 
rial. and the preservation of the insulation intact, a most 
important consideration. 

Although a first class device in every respect, and made 
of the best quality porcelain, the Hammond Cleat and In- 
sulator Company, 220 Devonshire street, Boston, sell it at a 
remarkably low figure so as to bring it within the reach 
of all. 


The Eiliott Car Brake. 


Although there have been innumerable car brakes in- 
vented for street cars, the form generally іп use to-day 18 
one of the oldest. 

The brake invented by Mr.G. R. Elliott, of Boston, Ma88., 


strain upon the brakes exceeds the pressure exerted upon 
the brake handle when it will disengage and fly back 
toward its former position, engaging again instantly with 
the excess of pressure, and repeating 1718 action until the 
car stops. This is accomplished so rapidly that the effect 
upon the car is the same as would result from a continuous 
pressure of the brake shoes against the wheels, yet the 
several pressures have the effect of destroying the Sudden 
jerk resulting from the locking of the wheels, and, while 
avoiding the friction and consequent fattening of the 
peripherlesof the latter, is none the Jess effectual in bring- 
Ing the car to a stop. 


While putting on the brakes turns off the current, throw- 
ing off the brakes does not turn on the current, but leaves 
the car at a stand-still until the motor man chooses to 
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start it, when the brakes are in a position not to retard its 
progress. It із also equally adapted to horse cars. 
Considering the fact that the greatest power necessary 
under any circumstances only requires that the brake 
handle be turned one-half of a revolution, it 1з clear that 
the action of the brake is almost 1f not quite instantane- 
ous, and that its lack of the rigid characteristics of the 
ordinary brakes makes the wear upon the wheels uniform. 


Removal Notice. 


We beg toinform our customers that owing to the recent 
fire in our office and factory at 161 aud 163 High street, we 
have been obliged to remove our office temporarily to 85 
Water street, and our factory and storeroom to 54 Pearl 
street, Boston. 

We are well equipped 1n our new quarters, and shall have 
no difficulty in giving orders our usual prompt attention. 

Thanking our customers for past patronage, we remain, 

Yours very truly, 
SHAWMUT FUSE WIRE COMPANY. 


The Curtis Motor. 


A trial of the Curtis railway motor has lately been made 
on the Morris Cove Road. New Haven, Conn. Thetrial wasa 
thorough success, and the directors of the road, who were 
present, expressed their satisfaction. It is probable that 
the new motors м ill be placed on all the cars of this line, 
including the Winchester avenue branch. 


COMMERCIAL PARAGRAPHS. 


That there is merit in the Sterling Water Tube Safety 
Boiler is proven by the fact that during the last twelve 
months the company has sold 58,000 porse power, а show- 
ing that compares favorably with any boiler now on the 
market. And that the public is appreciating the high 
character of these boilers more and more is further proved 
by the fact that from the 5th to the 12th day of the present 
month of May no less than 4,000 horse power were sold. 
Mr. J. Bradford Sargent, 620 Atlantic avenue, Boston, who 
represents this popular boiler In the Казі, reports that the 
outlook for future business is even more promising than 
the past. 

Since opening thelr new and commodious factory on 
Dover street, Boston, the Electric Gas Lighting Company 
has been in far better form than ever before for handling 
its ever growing business, but with increased facilities 
has come an increased demand for its varied specialties, 
with the result that already a feeling begins to be felt in 
every department as If partition walls were Іп the way, 
or additional floors would have to be leased ere long, 1f the 
demand continues as at present. 


The Brown Electric Company, whose attractive and well 
stocked store, corner of Federal and Summer streets, Bos- 
ton, contains about everything of an electrical nature, 
гер‹ rts business as first-class in every dc partment. ‘This 
company is being appointed agent for several new electri- 
cal devices and is pushing them successfully. 


The Consolidated Electric Manufacturing Company will 
have another ofits unique 60-arc light machines, equipped 
with Elkins automatic regulator, running in its factory 
next week. ‘Those already sold and in service to-day are 
ша dug an excellent record for themselves. 


Mr. G. W. (Happy) Adams, whom everybody knows as 
the genial manager of the Boston hlectric Protective 
Association, which takes care of nearly $100.000.000 worth 
of property in Boston alone, has receutly secured a patent 
on а watehman's lock which comes as near beiny perfec- 
tion as any one could wish. 


The Boston Motor Company, 17 Battery March street, 
Boston, has received the following letter from the proprie- 
tors of that popular paper, The Youth's Companion: 

Gentlemen: We havecarefully examined and tested the 
$1.00 motor which you manufacture and believe it to be 
S iperlor to апу other low priced motor now on the market. 
Qu. pateat attorney bas also completed his examinations 
aud prenounces your claims Valid and stroi g. Weshall 
now be pleased to offer your motor as а p.einluui iu our 
premium list. Very truly, 

PERRY, MASON & CO. 


The new W.-W. Lightning Arrester is gaining the best of 
success, and the Ansonia Electric Company, formerly the 
Electrical Supply Company, are prepared to furnish them 
In large quantities on short notice. 


The Ansonia Electric Company, formerly the Electrical 
Supply Company, recently secured an order for the entire 
equipment of the Columbia [Missouri] plant for Stanley 
Transformers. 


The recently organized firm of Acker & Loveland have 
moved into oflices in the Monadnock Building, Chicago, 
andare now making a specialty of the General Incundes— 
cent Arc Light Company's lamps iu the West and Southern 
States. They also have a number of second hand dy vamos 
for sale. 


The firm of Cutler & Hammer of Chicago have just re- 
ceived the contract for building the complete switchboard 
equipment, consisting of indicators, rhecstats and switches 
for the American Storage Battery Company's factory 
which has recently been built. ‘Ihe C. & H. firm have also 
built the switchboard for the Columbus Building, one of 
Chicago's new sixteen story buildings. 

The exhibit of magnet, line and rubber covered wire In 
the Ansonta Electric Compauy'sb oth at the World's Fair 
will give their customers some idea of the complete line of 
wire which they carry. 


A handsome specimen of artistic work із the new cata- 
logue of the Interlor Conduit and Insulation Company. In 
addition to a descriptio 1 of the many devices applicable tQ 
interior wiring. the catalogue contatns complete specifica- 
tions for the installation of the Interior Conduit system 
and also a code for customers who may wish to order by 
telegraph-or cable. The Johnson switch. the Lundell 
motor and all devices are constructed to conform to stand- 
ards and are particularly applicable to the Edison system 
of distribution. As it is practically impossible to cata- 
logue at any wiven time all the improvements and new de- 
velopments, the Interior Conduit and Insulation Company 


therefore respectfully solicit inquiry as to any device. 


method or apparatus which may not appear in the cata- 
logue before excluding them from the opportunity of 
supplying the ваше. 

The Railway Equipment Company of Chicago have 
issued an elaborate catalogue, giving specific information 
to intending purchasers іп this line. The list of supplies 
carried by this company includes everything needed for a 
complete equipment. 


INCORPORATIONS. 


The Piqua Electric Railway Company. liqua, Ohio. 


Capital stock, $100,000. 


North Chicago Electric Railway Company, to construct, 
lease, and purchase and operate horse, dummy and street 
railroads in Chicago and Cook County, III. Capital stock, 
$2,000,000. Incorporators: Charles H. Gurney, John E. 
Burke and Alexander M. Savage. 

The Pumpelly-Sorley Storage Battery Company. hi- 
cago. Capital stock, $500.000. Incorporators: Harriet M. 
Gibbs, Jessie Rowe, « eorge Н. Jenney. 


The Frederick and Middletown Electric Railway Com- 
pany, to erect an electric railway for passenger and frei:ht 
traffic between Frederick and Middletown, Md. Capital 
stock, $125.000. Incorp rat. rs: L. N. Dowrs and Living- 
ston Мог тап, of New York City ; T. E. Bowne, of Brook- 
lyn; George Willlam Smith, C. V. 8. Levy. U. A. * har.etts 
and E. L. Miller, of Frederick. 


The Northwestern Electiical Manufacturi: g Company. at 
Milwaukee. Capitalstock. 210,000. Incorporators: John Z. 
Westervelt, Daniel L. Case and Lee Peck. 


The West Jersey Traction Company has flled articles of 
incorporation іп Camden for the purpose of running a net- 
work of rapid transit trolley lines throughout Camden and 
Burlington Counties. N. J. The capital stock of the com- 
pany is placed at $3,000,000. The incorporators are Heulinzs 
Lippincott, of the National State Bank, Camden; Howard 
Parry. of Cinnaminson; Mitchell B. Perktns and Heury 
Van Brunt, of Beverly; samuel E. Stokes, Charles Tomli:- 
son, George A. . ldrich, Dillwyn Wistar and John P. 
Logan, of Philadelphia. 


The Monmouth County Sea Shore Electric Railway 
Company is about to file articles of Incorporation with the 
county clerk at Freehold, N J. The capital stock of the 
company is #1,500,000, and J. C. Shafer, president of the 
Sea Shore Electric Railway, is said to be the leading spirit 
in the enterprise. The road contemplated will extend from 
Pleasure Bay, near Long Branch, to Point Pleasant, pass- 
lug through Long Branch. West End, Elberon, Deal Beach, 
Loch Arbor, North Asbury Park, Asbury Park, Oc an 
Grove, Key East, Belmar, Spring Lake, Como and Poiut 
Pleasant. 


The Texas Eleciric Burglar and Fire Alarm Manufactur- 
ing Company of Corsicana, Texas. Capital s ock, $50,000. 
Incorporators : А. €. Sloan, А. T. Wood, B. Zadex and J. 
Schwartz. 

The Waco Electric Railway and Light Company of 
Waco, Texas, has filed an amended charter increasing the 
capital stock to $300,000. 

The Cincinnati and Covington Electric Ratlway Company, 
Covington, Ky. Capital stock, 325,000. Incorporators: V. 
P. Helm, John Dorsel, J. Н. Mersman, J. J. Dulaney, W. B. 
Wilson, B. E. Talbott, O. J. Carpenter. 

The Utica Subway Company of Utica, N. Y., to construct, 
excavate and malntain subways. ducts and conduits for 
laying, containing, holding and conducting telegraph. 
telephone, electric light, fire alarm, police and other wires, 
and electrical conductors underground, in the streets and 
highways of the city of Utica. Capital stock, $10,000. 
Directors: William B. Crouse, John R. Baxter, Thos. F. 
Baker, Clifford F. Maiklove, Charles W. Mather, William 
W. Fowler, Horatio S. Moore and Francis M. Kendrick. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED MAY 16, 1898 


ELECTHIC RAILWAYS AND APPLIANCES. 


497,837. Overhead Electric Railway. William D. Patterson, 
Keokuk, Iowa. Filed Nov. 1. 1892. 

497,356. Electric-Car'iruck. George 8. Strong, New York. 
NY ор to James N. Gamble, C1"etunat, ошо. 
Filed Jan. 25. 1892. 

497.377. Trolley for Conduit-Railways. Баш C. Just, Chi- 
cago, Ill. Filed April 20, 1892. 

197,894. Со idult Electric Railway. George West! ghouse. 
Jr., Pittsburg, а. Filed April 8, 1892. 

497.408. Месігіс-Капмау Signal. William H. Jordan, 
Brooklyn, N.Y. Filed Sept. 10. 1892. 

497,436. Sectional Contact-Conductor fur Electric Rallwaya. 
p қ Westinghouse, Jr., Pitisburg. Ра. Filed Ар 

497,585. Closed Conduit for Electric Rallways. Archibald 
J. Marein. Philadelphia, Pa. Filed Sept. 13. 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


497,438. Arc Electric Lamp. John C. Wray, Ре ria, ІШ. 
Filed March 21, 1892. 

497,450. Electric-Arc Lamp. Rudolph M. Hunter. Phila- 
delphia, Pa., atsignor to the ‘I hoinson-Hous on Eleciric 
Company ot Connecticut. Filed se, t. 22. 1892. 

497,491. Automatic Cut-Out for Eleciric Lich. Circuits. 
Charles Cuno, Wauwatosa, Wis. Filed April 16. 1892. 

197,491. Міесітіс-Агс Lau p. James Einstein, Munich. Ge. 
many, assizuor to Paul Lemaire, New York, N. Y. 
Filed Nov. 23, 1692. 

497,558.  Klectric-Arc Lamp. Frank H. Thompson, Phila- 
delphia, Pa. Filled Jan. 19, 1892. 


DYNAMOS AND MOTORS. 


497,361. Commutator Brush-Holder for Dynamo-Electric 
Machines. Elihu Thomson, Swampscott, Mass., as- 
Siguor to the Thoms ,n-Houston Electric Company of 
Connecticut. Filed Nov. 2. 1891. 

497,468 Dynamo-Electric Machine or Motor. Walter K. 
Freeman, Boston, Mass. Filed Nov. 3, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


497,835. Manufacture of Telephone Cables. William R. 
Patterson, Chicago, 111., assi nor to the Western Elec- 
tric Company, Same place. Filed Алу. 24, 1891. 

497,649. Mugneto-Telephoue. James P. Freeman, Washing- 
ton, D. C., assizuor to Marvin C. Stone, same place. 
killed May 16, 1892. 


MEASURING INSTRUMENTS. 


497,448. Galvanometer. Adrian Н. Hoyt, Manch: ster. М. 
H., assig:.or to the Whitney hlectrical Instrument 
Company. same place. Filed Мау 9. 1899. 

497.449. Galvanometer. Adi ian Н. Hoyt. Manchester. N. 
H.; assignor to the Whitney Electrical instruu.ent 
Company. same place. Filea May 9, 1592. 

197.521. : lectric Measuring-l: strumebt. Adrian H. Hoyt. 
Manchester, N. H., assi. nor to the Whit: ey Electrical 
Instrument Company, Saco, ve. Filed Nov. 14 1891. 

497,522. Сайуапот ter. Adiian H. Hoyt, Manchester, N. 
H., assig.or to the Whitney Electrical Instrument 
Company. Sac. Me Filed Nov. 14, 1891. 

497.539. Electrical Measuring-Instrument. Oscar Frolich. 
Berlin, Germany. as-1g: or to Siemens & Halske, same 


place. Filed Ост. 95. 1893. 
MISCELLANEOUS. 
497.310. Automatic Disconnector. William A. Cullen, 


Paterson, N. J., assignor to the Johnston Safe Ашо- 
шасе Electric Company. Richmond, Va. Fileu Jan. 28, 


1893. 

197.331. Automatic Time-Stamp. V airen B. Martindale, 
Косһев(е”, Ind. Filed June 80, 1892. 

497.336. Insula'ing-Tape. William k. Patterson, Chicago, 
III., astignuor tu the Westein Electric Company, ваше 
place. Filed Aug. 24, 1591. 

497,356. Hheostat. ғагуіп Wrisht, Denver. Col. Orisinal 
application tiled Jan. 16,1892. Divided and this appli- 
cation filed Aug. 8, 1892. 

497,397. Lightniny-Alrester. Alexander Wuits ard Chas. 
Е. Scott, Pittsburg, Fa., assignors to the Westinghouse 
Electric and Manufacturing Company, same place. 
Filed Oct. 26. 1592. 

497,401. flectric Cigzar-Lighter. William P. Carstarphen, 
Jr., Denver, Col., as-ignor of two-thirds to James E. 
Greeg, same place, and Richard W. Webb, Sapta Fe. 
М. Mex. Fi ed Aug. 17, 1892. 

497,411. Push-Button switch. Fred S. McGregory, Revere. 
1 to John M. Orford, Boston, Mas-. Filed Jan. 

1. . 

497.430. Circuit-Protecter. Harry W. Leland, Jersey City, 
N.J. Filed Aug. 6. 1892. 

497.482 Shunt for Electric Light and Power Stat ions. Ed- 
ward Weston, Newark, N. J. Filed Nov. 98, 1892. 

497,489. Circult-Controlling Device. John P. Buchanan. 
Boston, Mass., asst: nor to the Hall Signal Company of 


Maine. Filed Oct. 15, 1891. Renewed Oct. 22. 1892. 
497,495. Plectric kink. Midbury У’. Hassan. Rochester. 
N. Y. Filed May 28, 1891. 


197,507. Lightning-Arrc ster. Alexander Wurts, Pittsburg, 
Pa.. assiznor to the Westinghouse Electric and Mauu- 
facturing Company. same place. Filed Dec. 22 1892. 

497.508. Light'ing-Arrester. Alexander Wurts, Pittsburg, 
Pa., assignor to the Westinghouse Electric and Manu- 
factuling Company. same place. Filed Dec. 98, 1892. 

497.509.  Lightning-Arrester. Alexander Wurts. Pitts- 
burg. Pa., assignor to the Westinghouse Electric and 
Manufacturing Company, same place Filed Dec. 23. 
1892. 

497.515. Insulator. Thomas H. Brady. New Britain, Conn. 
Flled Jan. 16. 1893. 

497,535. Process of Manufacturing Electric-Conduit Sec- 
1 955 James F. Cummings, Detroit, Mich. Filed July 
12 1892. 

497,536. Underground Conduit for Electrical Conductors. 
Аш, F. Cummings, Detroit, Micr. Filed July 
28. 1892. 

197,559. System of Conductors for Electric Fire-Frgines. 
Joseph Sachs, New York, N. Y. Filed May 26. 1892. 

497.563. Electric Pump-Governor. Charles R. Whittier, 
New York. N. Y. Filed Aug. 8, 1892. 

407,691. Process of Electro-Tin-Plating. Louis Aronson. 
New York. N. Y., assignor of one-half to James H. 
Hoffman, same place. Filed Jan 31,1898. 

497,68. Safety Cut-Out Apparatus for Networks of Multi- 
ple Electrical Conductors. Paul Nordmann, Berlin, 
Germany, assignor to Siemens & Halske, same place. 
Filed Nov. 25. 1892. 

497,755. System of Electrical Distribution. Waldemar 
Meissner, Konigsberg, Germany, assignor to Siemens & 
Halske. Berlin, Germany. Filed Oct. 1889. 

497,756. Circuit Switch. Ernst Woltmann and Harry A. 
Triggs. Denver, Colo., assignors to the Electrical Spe. 
clalty Company, same place. Filed Jan. 17, 1893. 
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BY NIKOLA TESLA. * 


When we look at the world around us, on 
Nature, we are impressed with its beauty and 
grandeur. Each thing we perceive, though it 
may be vanishingly small, is in itself a world, 
that is, like the whole of the visible universe, mat- 
ter and force governed by law—a world, the con- 
templation of which fills us with feelings of 
wonder and irresistibly urges us to ceaseless 
thought and inquiry. But in all this vast world, 
of all objects our senses reveal to us, the most 
marvelous, the most appealing to our imngina- 
tion, appears no doubt a highly developed organ- 
ism, а thinking being. If there is anything fitted 
to make us &dmire Nature's handiwork, it is cer- 
tainly this inconceivable structure, which per- 
forms its innumerable motions in obedience to 
external influence. To understand its workings, 
to get & deeper insight into this Nature's master- 
piece, has ever been for thinkers a fascinating 
aim, and after many centuries of arduous re- 
search men have arrived at a fair understanding 
of the functions of its organs and senses. Again, 
in all the perfect harmony of its parts, of the 
parts which constitute the material or tangible of 
our being, of all its organs and senses, the eye is 
the most wonderful. It is the most precious, the 
most indispensable of our receptive or directive 
organs; it is the great gateway through which all 
knowledge enters the mind. Of all our organs. 
it is the one which is in the most intimate rela- 
tion with that which we call intellect. So inti- 
mate is this relation that it is often said that the 
very soul shows itself in the eye. 

It can be taken as a fact, which the theory of 
the action of the eye implies, that for each exter- 
nal impression, that is, for each image produced 
upon the retina, the ends of the visual nerves, 
concerned in the conveyance of the impression to 
the mind, must be under a peculiar stress or in a 
vibratory state. It now does not seem improba- 
ble that, when by the power of thought an image 
is evoked, a distinct reflex action, no matter how 
weak, is exerted upon certain ends of the visual 
nerves, and therefore upon the retina. Will it 
ever be within human power to analyze the con- 
dition of the retina when disturbed by thought 
or reflex action, by the help of some optical or 
other means of such sensitiveness thut a clear 
idea of its state might be gained at any time? If 
this were possible, then the problem of reading 
one's thoughts with precision, like the characters 
of an open book, might be much easier to solve 
Шап many problems belonging to the domain of 
positive physical science, in the solution of which 
many, if not the majority, of scientific men im- 
- plieitly believe. Helmholtz has shown that the 
fundi of the eyes are themselves luminous, and 
he was able to see, in total darkness, the move- 
ment of his arm by the light of his own eyes. 
This is one of the most remarkable experiments 
recorded in the history o^ science, and probably 
only а few men could satisfactorily repeat it, for it 
is very likely that the luminosity of the eyes is 
associated with uncommon activity of the brain 
und great imaginative power. It is fluorescence 
of brain action, as it were. 

Another fact having 8 bearing on this subject 
which has probably been noted by many, since it 
is stated in popular expressions, but which I 
cannot recollect to have found chronicled ава 
positive result of observation, is, that at times, 
when a sudden idea or image presents itself to 
the intellect, there is a distinct and sometimes 


—— 


* A lecture delivered before the Franklin Institute at 
Philadelphia, Feb. 24, 1893, апа before the National Elec- 
tric Light Association at St. Louis, Mo., March 1, 1893. 


painful sensation of luminosity produced in the 
eye, observable even in broad daylight. 

'The saying, then, that the soul shows itself in 
the eye is deeply founded, and we feel that it ex- 
presses a great truth. It has a profound mean- 
ing even for one who, like & poet or artist, only 
following his inborn instinct or love for Nature, 
finds delight in aimless thoughts and in the mere 
contemplation of natural phenomena, but a still 
more profound meaning for one who, in the spirit 
of positive scientific investigation, seeks to ascer- 
tain the causes of the effects. It is principally 
the natural philosopher, the physicist, for whom 
the eye 1s the subject of the most intense admi- 
ration. 


Two facts about the eye must forcibly impress 
the mind of the physicist, notwithstanding he 
may think or say that it is an imperfect optical 
instrument, forgetting that the very conception 
of that which is perfect, or seems so to him, has 
been gained through this same instrument. 
Firstly, the eye is, as far as our positive knowl- 
edge goes, the only organ which is directly 
affected by that subtle medium which, as science 
teaches us, must fill all space; secondly, it is the 
most sensitive of our organs, incomparably more 
sensitive to external impressions than any other. 

The organ of hearing implies the impact of 
ponderable bodies, the organ of smell the trans- 
ference of detached material particles, and the 
organs of taste and of touch or force the direct 
contact, or at least some interference of ponderable 
matter; and this is true even in those instances of 
animal organisms in which some of these organs 
are developed to & degree of truly marvelous 
perfection. This being so, it seems wonderful 
that the organ of sight solely should be capable 
of being stirred by that which all our other 
organs are powerless to detect, which yet plays 
an essential part in all natural phenomena, which 
transmits all energy and sustains all motion and, 
that most intricate of all, life, but which has 
properties such that even a scientifically trained 
mind cannot help drawing a distinction between 
it and all that is called matter. Considering 
merely this, and the fact that the eye, by its mar- 
velous power, widens our otherwise very narrow 
range of perception far beyond the limits of the 
small world which is our own, toembrace myriads 
of other worlds, suns and stars in the infinite 
depths of the universe, would make it justifiable 
to assert that it is an organ of a higher order. Its 
performancesare beyond comprehension. Nature, 
as far as,we know, never produced anything more 
wonderful. We can get barely a faint idea of its 
prodigious power by analyzing what it does and 
by comparing. When ether waves impinge upon 
the human body, they produce the sensations of 
warmth or cold, pleasure or pain, or perhaps 
other sensations of which we are not aware, and 
apy degree or intensity of these sensations, 
which degrees are infinite in number, hence an 
infinite number of distinct sensations. But our 
sense of touch, or our sense of force, cannot 
reveal to us these differences in degree or inten- 
sity unless they are very great. Now we can 
readily conceive how an organism such as the 
human, іп the eternal process of evolution, or 
more philosophically speaking adaptat on to 
Nature, being constrained to the use of only the 
sense of touch or force, for instance, might de- 
velop this sense to such a degree of sensitiveness 
or perfection that it would be capable of distin- 
guishing the minutest differences in the tempera- 
ture of a body even at some distance, toa hun- 
dredth, or thousandth, or millionth part of a 
degree. Yet, even this apparently impossible 
performance would not begin to compare with 
that of the eye, which is capable of distinguish- 
ing and conveying tothe mind in a single instant 
innumerable peculiarities of the body, be it in 
form or color or other respects. This power of 


the eye rests upon two things, namely, the rec- 
tilinear propagation of the disturbance by which 
it is affected, and upon its sensitiveness. To say 
that the eye is sensitive is not saying anything. 
Compared with it all other organs are mon- 
strously crude. The organ of smell which guides a 
dog on the trail of a deer, the organ of touch or 
force which guides an insect in its wanderings, the 
organ of hearing, which is affected by the slight- 
est disturbance of the air, are sensitive organs, 
to be sure, but what are they compared with the 
human eye! No doubt it responds to the faintest 
echoes or reverberations of the medium; no doubt 
it brings us tidings from other worlds infinitely 
remote, but in a language we cannot as yet always 
understand. And why not? Because we live in 
a medium filled with air and other gases, vapors 
and а dense mass of solid particles flying about. 
These play an important part in many phenom- 
ena; they fritter away the energy of the vibra- 
tions before they can reach the eye; they, too, are 
the carriers of germs of destruction, they get into 
our lungs and other organs, clog up the channels 
and  imperceptibly yet inevitably arrest the 
stream of life. Could we but do away with all 
ponderable matter in the line of sight of the 
telescope it would reveal to us undreamt of mar- 
vels. Even the unaided eye, I think, would be 
capable of distinguishiug in the pute medium 
small objects at distances measured probably by 
hundreds or perhaps thousands of miles. 


Butthere is something else about the eye which 
impresses us stil more than these wonder- 
ful features which we observe. viewing it from 
the standpoint of a physicist, merely as 
an optical instrument—something which ap- 
peals to us more than its marvelous 
faculty of being directly affected by the 
vibrations of the medium, without interference 
of gross matter, and more than its inconceivable 
sensitiveness and discerning power. It is its sig- 
nificance in the processes of life. No matter 
what one’s views on Nature and life may be, he 
must stand amazed when, for the first time in his 
thoughts, he realizes the importance of the eye 
in the physical processes and mental perform- 
ances of the human organism. And how could it 
be otherwise, when he realizes that the eye is the 
means through which the human race has àc- 
quired the entire knowledge it possesses, that it 
controls all our motions—more still, all our ac- 
tions. 


There is no way of acquiring knowledge except 
through the суе. What is the foundation of all 
philosophical systems of ancient and modern 
times, in fact of all the philosophy of man? / 
am, I think; I think, therefore Гат. But how 
could I think and how would I know that I exist 
if І had not the eye? For knowledge involves 
consciousness; consciousness involves ideas, con- 
ceptions; conceptions involve pictures or images, 
and images the sense of vision, and therefore 
the organ of sight. But how about blind men 
will be asked ? Yes, а blind man may depict in 
magnificent poems forms and scenes from real life' 
from а world he physically does not see. А blind 
man may touch the keys of an instrument with 
unerring precision, may build the fastest boat, 
may discover and invent, calculate and construct, 
may do still greater wonders—but all the blind 
men who have done such things have descended 
from those who had seeing eyes. Nature may 
reach the same result in many ways. Like a 
wave in the physical world, in the infinite ocean 
of the medium which pervades all, so in the 
world of organisms, in life, an impulse started 
proceeds onward, at times may be with the 
speed of light, at times again so slowly that for 
ages and ages it seems to stay, passing through 
processes of а complexity inconceivable to man, 
but in all its forms, in all its stages, its energy, 
ever and ever integrally present. А single rav of 
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light from a distant star falling upon the eye of в 
tyrant in bygone times may have altered the 
course of his life, may have changed the destiny 
of nations, may have transformed the surface of 
the globe, so intricate, so inconceivably complex 
are the processes of Nature. In no way can we 
get such an overwhelming idea of the grandeur 
of Nature as when we consider that in accord- 
ance with the law of the conservation of energy, 
throughout the infinite, the forces are in a per- 
fect balance, and hence the energy of a single 
thought may determine the motion of a uni- 
verse. It is not necessary that every individual, 
not even that every generation or many genera- 
tions, should have the physical instrument of 
sight in order to be able to form images and 
to think, that is. form ideas or conceptions; but 
sometime or other, during the process of evolu- 
tion, the eye certainly must have existed, else 
thought, as we understand it, would be impossi- 
ble; else conceptions, like spirit, intellect, mind— 
call it as you may— could not exist. It is conceiva- 
ble that in some other world, in some other 
beings, the eye is replaced by a different organ, 
equally or more perfect, but these beings cannot 
be men. 

Now what prompts us to all voluntary motions 
and actions of any kind? Again the eye. If I 
am conscious of the motion, I must have an idea 
or conception, that is, an image, therefore the 
eye. If I am not precisely conscious of the 
motion, it is because the images are vague or in- 
distinct, being blurred by the superimposition of 
many. Butwhenl perform the motion, does the 
impulse which prompts me to the action come 
from within or from without ? The greatest 
physicists have not disdained to endeavor to an- 
swe: this and similar questions, and have at times 
abandoned themselves to the delights of pure 
and unrestrained thought. Such questions are 
generally considered not to belong to the realm 
of positive physical science, but will before long 
be annexed to itsdomain. Helmholtz has proha- 
bly thought more on life than any modern 
scientist. Lord Kelvin expressed his belief that 
life’s process is electrical and that there is a force 
inherent to the organism and determining its mo- 
tions. Just as much as I &m convinced of any 
physica] truth I am convinced thst the motive 
impulse must come from the outside. For, con- 
sider the lowest organism we know—and there 
are probably many lower ones—an aggregation 
of a few cells only. If it is capable of volun- 
tary motion it can perform an infinite number of 
motions, all definite and precise. But now a mech- 
anism consisting of а finite number of parts апа 
few at that, cannot perform an infinite number 
of definite motions, hence the impulses which 
govern its movements must come from the envi- 
ronment. So, the atom, the ulterior element of 
the universe’s structure, is tossed about in space 
eternally, a play to external influences, like a 
float in a troubled sea. Were it to stop its motion 
it would die. Matter at rest, if such a thing 
could exist, would be matter dead. Death of 
matter! Never hasa sentence of deeper philo- 
sophical meaning been uttered. Thisis the way 
in which Prof. Dewar forcibly expresses it in the 
description of his admirable experiments, in 
which liquid oxygen is uandled as one handles 
water, and air at ordinary pressure is made to 
condense and even to solidify by the intense cold 
—experiments which serve to illustrate, in his 
language, the last feeble manifestations of life, 
the last quiverings of matter about to die. But 
human eye shall not witness such death. There 
is no death of matter, for throughout the infinite 
universe all has to move, to vibrate—that is, to 
live. 

I have made the preceding statements at the 
peril of treading upon metaphysical ground in my 
desire to introduce the subject of this lecture in 


а manner not altogether uninteresting, I may 
hope, to an audience such ав I have the honor to 
address. But now then, returning to the subject, 
this divine organ of sight, this indispensable in- 
strument for thought and all intellectual enjoy- 
ment, which lays open to us the marvels of this 
universe, through which we have acquired what 
knowledge we possess, and which prompts us to, 
and controls, all our physical and mental activity. 
By what is it affected? By light! What is 
light ? 

We have witnessed the great strides which have 
been made in all departments of science in recent 
years. So great have been the advances that we 
cannot refrain from asking ourselves, Is this all 
true, or is it but à dream? Centuries ago men 
lived, thought, acted, discovered, invented, and 
believed that they were soaring, while they were 
merely proceeding at a snail’s pace. So we too 
may be mistaken. By taking the truth of the 
observed events as one of the implied facts of 
science, we must rejoice in the immense prog- 
ress already made and still more in the anticipa- 
tion of what must come judging from the possi- 
bilities opened up by modern research. There 
is, however, an advance which we have been wit- 
nessing, which must be particularly gratifying to 
every lover of progress. It is not a discovery, or 
an invention, or an achievement in any particular 
direction. Itis an advance in all directions of 
scientific thought and experiment. I mean the 
generalization of the natural forces and phenom- 
ena, the looming up of & certain broad idea on the 
scientific horizon. It is this idea, which had, how- 
ever, long ago taken possession of the most ad- 
vanced minds, to which I desire to call your 
attention, and which I intend to illustrate, in а 
general way, in these experiments, as the first 
step in answering the question ‘‘ What is light ?” 
and to realize the modern meaning of this word. 

(To be continued.) 


Hull Corporation Supply. 


The Frontispiece which represents the engine 
and dynamo room of the Hull Corporation Sup- 
ply, recently described in the Electrical Review, 
London, is 48 feet long and 32 feet wide and con- 
tains four combinations of Willans engines and 
Siemens dynamos. Two of these give 150 volts at 
800 amperes each. and the other two 115 volts at 
1,000 amperes, and foundations have been laid for 
the addition of two more installations of the latter 
units. The entire room is spanned by a travel- 
ing crane to facilitate the setting up of the 
machinery. 

The station is supplied with а battery house, 
situated over the boiler room, with two batteries 
of 120 31 plate cells. Each battery is capable of 
discharging 250 amperes in case of emergency, 
although their best working discharge is about 
100 amperes. It is said that during the first three 
years of working the annual depreciation on this 
{уре of accumulators has been found in practice 
not to exceed two per cent. 


The Electric Light at Munich. 


The Communal Government of the City of 
Munich have resolved to introduce the electric 
light for the principal streets, and for this purpose 
about 300 arc lamps of various powers are being 
erected. As well as these there will be the elec- 
tric lighting of the Town Hall which will take 
1,800 glow lamps of 16 c. P. Water power is to 
be used. This installation is stated to be the first 
in Germany in which the lighting will not becon- 
fined to а few streets, but will extend over а much 
larger area. It is expected that soon the installa- 
tion will be extended to double its present dimen- 
sions, Tbe work is to bein operation by October. 
Меввгв. Schuckert & Company, the well known 
firm of Nuremberg, are the contractors. 


Electric Heating. 


BY CARL K. MAC FADDEN.* 


The fact that an electric current when passing 
through a resisting conductor will generate heat 
has been known for years. During the past thirty 
years it has been applied to an ever increasing 
extent in the manufacture of heating devices 
used in almost an unlimited number of ways. It 
remained, however, for the electric street railway 
to open up the field for heating. The fact that 
there has been issued during the past two years 
and a half over eighty per cent. of the total num- 
ber of patents эп heating devices shows conclu- 
sively that the influences which have made them- 
selves felt during the past few years in the 
general development of electrical apparatus has 
not left heating bebind in the list of improve- 
ment. 

The first patents issued on electric heaters 
were taken out in the fifties, and а few years 
later several were taken out on an oil well heater 
for melting paraffine and other obstructing mate- 
rial from the bore of oil wells. It appears that, 
after oil has been flowing from а well for some 
time, & large accumulation forms at the bottom 
which, unless removed, will lessen or completely 
cut off the supply. М№ііго- Јусегіпе was the 
agent usually employed to loosen up these depos- 
its, but it would seem that an electric heating 
device in the form of a pointed elongated cylinder 
would melt out the obstruction, and that this 
method was used to some extent in the oil regions 
of Pennsylvania. Patents taken out between 
1860 and 1870 show that the idea of placing an 
electrical conductor in contact with an insulated 
heat conductor having a relatively larger radiat- 
ing surface than the electric conductor had been 
thought of nnd applied in a number of ways. In 
the patent specifications filed between these dates 
platinum is spoken of as aconductor; it evidently 
being thought necessary to raise the wire to 
quite a high temperature, therefore platinum was 
chosen on account of its high melting point. 

There аге to-day in the neighborhood of 150 
patents on electric heater:, which alone goes to 


"show that considerable attention has been paid 


them by the inventors, A very large number of 
these patents apply to the heating of cars. One 
of the earliest applications for patenta on electric 
heating apparatus, filed in 1809 by Burton, speci- 
fies that one of the largest applications of this 
particular heater for which patent is applied is 
that of heating railway carriages by means of 
heated metallic plates p!aced under the feet of 
passengers." 

There are & great many inventions, however, 
that are extremely practical, and as this branch 
of work progresses will, no doubt, be brought 
out and become marketable articles. 

To one who has not investigated the remarkable 
differences iu the carrying capacity of a wire 
when provided with various means of radiating 
its heat, it will appear astonishing to see & wire 
earrying safely several times the current that 
would fuse it in open air. The principle of all 
well known heaters is that of placing a good heat 
conductor, having а large radiating surface, in 
intimate contact with the elestric heating con- 
ductor; and there is little doubt that, inasmuch 
as nearly all serviceable heaters depend upon 
this principle, the advantages of one make over 
another will be more in the line of mechanical 
details of construction than 1n efficiency. If the 
heater is made unusually heavy and contains a 
large amount of heat-conducting material, it will 
reach its final maximum temperature much slower 
than one that is built with its heat conductor or 
reservoir of lighter and thinner material. It may 
appear immediately after starting both heaters 


* Read before the Chicago Electric Club. 
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that the latter is not efficient, but if the amount 
of energy taken up and the radiating surface is 
the same in both, it will be found that although 
the heavier heater heats much more slowly than 
the lighter one, it will hold its heat and remain 
in a highly heated condition for a longer time 
after the current is turned off than the lighter 
heater. 

As before mentioned, the electric railway 
opened up the field for electric heating. The first 
Sprague road in Richmond, Virginia, was equip- 
ped with electric heaters. It has been shown 
many times that the cost of operating electric 
heaters on electric roads stands on a par with coal 
when consideration is made for the value of space 
that the coal stove generally takes. The electric 
heaters are generally placed in four or more 
places in the car where they will be out of the 
way of passengers when seated, and in such a 
position that they will at the same time throw 
their heat into the body of the car. There has 
been considerable discussion in regard to the 
amount of current necessary to keep a car warm 
in cold weather. Reports from roads operating 
in Northern Michigan and in other portions of 
the United States and Canada, where the winters 
are unusually cold, show that from 1,200 to 1,500 
watts is sufficient current to keep the average 
sixteen foot car warm in all kinds of weather. It 
will be seen that inasmuch as the heaters require 
no attention whatever, and are practically a fix- 
ture of tle car, the cost of maintaining and 
operating on the average electric road will be 
simply the cost of current. Coal stoves take from 
twenty to forty cents per day to operate if the 
least account is taken of time used to keep them 
in heating condition. The coal stove also takes 
up room for one or more passengers while it re- 
mains in the car, which, on a road doing a good 
business, is a very important item. Coal stoves, 
too, on cold days, when being heated unusually 
warm, become во hot that it is often impossible to 
stand immediately in front of the stove without 
burning the clothing of the person standing near. 

The electric heaters, being placed under the 
seats out of the way, and furnishing a lower tem- 
perature, cannot be objected to on thisscore, and 
being entirely out of the way of passengers, and 
taking up no space in the car which can be util- 
iaed to bring in dividend, often saves in а day 
more than tho eutire cost of the current furnished 
them for the day's run. 

There are many times in spring and fall when 
the mornings and evenings are cool and the 
middle of the day warm, when a heated саг for а 
few hours each day would add greatly to the 
comfort of passengers. With coal stoves this is 
often impossible, unless the car can be taken out 
of service long enough to have a fire rebuilt in 
the stove. The many testimonials received from 
the officials in charge of some of the largest roads 
cannot leave one in doubt as to the way the public 
appreciates this method of heating. 

If we assume that the only cost of running elec- 
tric heaters is that of the extra amount of coal 
burned at the power house, there is no opportu- 
nity for argument as to the cheapest method of 
heating electric railway cars, even when not tak- 
ing into consideration the convenience and gain 
in car space by the use of electric heaters. 

The total cost of one net horse power at theen- 
gine ona plant with an average output of 500 
electrical horse power is about six-tenths of а cent 
per hour. The cost of an electrical horse power 
hour will be found in this same plant to be about 
one cent. It will be seen from these figures that 
the total cost of operating electrie heaters will be 
in the neighborhood of two cents per hour. 

I believe that it is just as fair to both sides of 
the question to assume that the fireman and engi- 
neer will not be called on for near ts much addi- 
tiona] work to furnish current for electric heaters 
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as the street car conductor and other helpers 
whose time is wholly or partly taken upin attend- 
ing to coal stoves. In one road which has come 
under the notice of the writer, & man is paid $1.50 
a day to take care of stoves on fourteen cars. 
This man has no other work to do, with the ex- 
ception of oiling а few switches near his work. I 
understand that the man works twelve hours а 
day, and that the cars run twenty. We may as- 
sume that there is at least from 10 to 15 cents a 
day spent in labor in tending these stoves, the 
eonductor's time not being included. The cost 
of coal in such a stove will be in the neighborhood 
of 20 cents when operating twenty hours а day, 
with coal at $8 per ton. The stove used is open 
to the same objections that all coal stoves have on 
electric cars. I assume that electric- heaters on 
these cars could without doubt lower the cost of 
heating. Under these conditions, ав they now 
stand on this road, the cost of heating during the 
past winter was far less than in the preceding 
winter. In many instances coal has to be carried 
from the power station, or some other point, to 
the terminus of the line where the cars lay over 
before starting on their trips. This hauling 
shoula be taken in as an item of expense con- 
nected with the use of coal stoves. 

Street railway companies seldom take account 
of the cost of operating the two series of incan- 
descent lamps usually found in lighting street 
railway cars. This lighting takes at least one- 
third of the energy which might be used for 
heating. 

In а great many estimates which have been 
made in regard to the cost ot coal stoves on elec- 
tric roads, items have been left out which, when 
added to the cust of the coal, will bring the actual 
cost of heating a car on a cold winter day at about 
the tigures to heat the same car by means of elec- 
tricity. The average life of a street car stove is 
about three years, and the repairs on even the 
best make of stoves will be fuund to amount to a 
considerable sum before the stove is ready to be 
abandoned. It also takes time to put these stoves 
in position and to remove them at the end of the 
season. It is a well known fact that there are few 
cars heated by means of stoves that do not have a 
layer of dust deposited in the car each time the 
stove is filled or shaken. A deposit of ashes and 
coal dust five or six times a day on a finely up- 
holstered саг soon starts the foundation for an 
upholsterer's bill, which, of course, on а road 
equipped with electric heaters, should be а smaller 
item of expeuse than on а stove- heated road. 

Much has been said iu the past in regard to 
burnouts and other difficulties which occur in the 
use of electrie street car heaters. I believe, how- 
ever, that with the experience gained in this line 
by those who have made this branch of work а 
specialty the failures from such causes as have 
made trouble in the past will be practically un- 
Beard of in the future. 

It is by no means an unheard of thing for a 
coal stove to set barns or cars on fire; a thing 
which with a properly installed electric heater 
would be impossible to occur. When properly 
installed they cannot possibly injure wood-work 
in the саг by excessive heat. 'l'here are few street 
railway companies using stoves for heating that 
do not find the cost of extra finishing and painting 
exch year, caused by scorched varnish and wood- 
work around the stovepipe as it leaves the car, to 
be such as to make quite an additional item to the 
maiatenance of car bodies. 

Where power is cheap and coal is dear, which 
is а condition often met with in mountainous dis- 
tricts supplied with water power, electricity will 
necessarily play quite a part in heating. 

A Pelton water wheel, when running under a 
large head of water, such as is met with in the 
Western mountainous districts, can be harnessed 
to a little mountain stream and develop enough 


current to heat and furnish power for a small fac- 
tory with practically no cost except attendance 
and depreciation. 

Under such conditions ав these electricity could 
be used to great advantage for heating purposes 
even quite a distance from the generating station. 
There are other places in the West where power 
is guaranteed the year round at $10 per horse 
power from turbines. These figures may. of 
course, be exceptionally low as compared with 
water power in the Eastern States, and, at the 
same time, I might say that there are many places 
in the West where even $10 per horse power 
would be considered а high figure, power being 
obtained the year round at $6 to $9 per horse 
power. delivered at the turbine. Many mines in 
the West are equipped with large water powers, 
and could use electric heating to great advantage 
in keeping certain exposed portions of the power 
plant at a comfortable temperature. This branch 
of work has been taken up to some extent already. 
and, inasmuch as the mine equipped with water 
power does not depend on coal for its motive 
power, any coal used for heating would cost even 
more in the quantities in which it would be pur- 
chased than if it was used by the mine for steam 
generation. In many mines, too, it is out of the 
question to put in heating apparatus which gives 
out 4ny gases which might be injurious to the 
workmen. In the vast majority of cases it is, of 
course, impossible for this reason to use a coal 
stove, aud entrances to mines and other exposed 
places in the mines are not heated because it is 
considered an impossibility. 

Since electric heating has been taken up so 
successfully on electric roads, the fact also pre- 
sented itself that there would he a large field in 
cooking devices to be operated by currents of 
standard voltages to-day usedin lighting. A few 
electric stove companies have at present good 
lines of cooking utensils which surely fill every 
want for reliability, cleanliness und good design. 
There are many cases, especially in the smaller 
sized cooking utensils, where electricity can com- 
pete with coal. 

There are, of course, & vast number of plants 
throughout the country that will not furnish cur- 
rent at a rate which would allow electric cooking 
apparatus to be used, provided it was simply & 
question of coal costing so many cents per hour, 
and electricity а few cents more. "There are ad- 
vantages in the use of electricity for both heating 
and cooking which must not be ignored. There 
are a great many places where electric light costs 


more than gas, and still it is the modern illumi- 
nant. lt hasadvantages which gas has not, and 
the publie 18 not slow to take advantage of them; 
and for this reason more than any other there are 
few towns of any size that do not have their elec- 
tric lighting plant, even though a gas plant has 
already been installed. 

For the heating of chemicals and other applica- 
tions where an exact amount of heat is needed, 
electricity possesses more advantages than any 
other method of heating, and there is no doubt 
but that in this particular line it will be used to a 
large extent. For heating water in drug stores, 
buffets, etc., electricity also should take quite a 
part. For heating offices and other small rooms 
in buildings not equipped with steam, electricity, 
even at current rutes for power service, will be 
found to be far less expensive than one would at 
first suppose. An office heater capable of warm- 
ing a fair sized room will be found to be aot only 
an extremely satisfactory way of heating from a 
sanitary point of view, but will, of course, be 
entirely free from all gases or odors which are 
indispensable with the gas or coal stoves. 

In conclusion I would say that the field for 
electric heating seems to be on the eve of develop- 
ment ір a sense that wil be a surprise to even 
those laboring in this branch of work. The 
general public cannot remain long in ignorance 
of advantages of this method of heating, and al- 
though there will be many places where electric 
heating is an impossibility from a practical stand- 
point, there will stilln remain an immense field in 
which the electric heater will take a firm and 
permanent hold. 
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An Automatic Printing Speed-Counter for 
Dynamo Shafting. 


BY GEORGE 8. MOLER.* 


The automatic printing speed-counter was de- 
signed and constructed by the writer, to supply 
a need felt of having a continuous record of the 
speed of the shafting which drives the dynamos 
and other apparatus being used by students in 
their laboratory experiments. 

During part of the year the shafting of the 
dynamo laboratory at Cornell University is driven 
by water power, the wheels being situated at the 
bottom of a deep gorge, and several hundred feet 
distant. The power is trausmitted by means of a 
wire cable running over large grooved sheaves, 
and the gate hoisting apparatus is operated by a 
wire rope passing around drums. No automatic 
regulator has yet been successfully applied to 
these wheele, so we have to rely upon hand regu- 
lation. On account of this, considerable varia- 
tions of speed take place, although a tachometer 
is watched quite closely by the attendant in charge. 
The variations make it necessary in performing 
an experiment to continually take account of 
speed. 

The printer (see Fig 1) is essentially a speed- 
counter which prints the speed at the end of each 
minute upon а strip of paper, and does this con- 
tinuously, requiring very little attention. It was 
built to give the speed of а shaft which runs at 
about 140 revolutions per minute, but it has a 
range of from 80 to 185 per minute. 

It is connected to the main shaft of the dynamo 
laboratory by sprocket- wheels and chains,so that 
the shaft carrying the worm revolves at exactly 
the same rate as the main shaft. The type wheel 
is about eight and one-half inches in diameter, 
and is made by clamping printers’ type between a 
disk and a ring fastened with screws to one side 
of it. The disk has a series of small holes drilled 
in it at equal distances apart, and dowel pins 
passing through holes drilled ір the type hold 
the latter ip place. If any of the type become 
worn, or accidentally bruised, the ring can easily 
be removed and new ones can be inserted. The 
type are spaced so as to correspond with the 
number of teeth of the large gear-wheel which 
engages with the worm. The printing is done 


upon а one-half inch tape of district telegraph . 


paper. A typewriter inking ribbon is employed, 


is first set to zero, and it is then applied to the 
end of the shaft for just one minute, then is with- 
drawn and read. It is again set to zero, and the 
operation is repeated, but in doing this a minute 
or more is lost each time while setting. Now if 
the speed were not too great, the index wheel 
might be arranged so that it could be slipped 
backward or forward the proper amount, after 
reading, without stopping the counter. In this 
way areading male from zero could be taken 
each minute. À similar method has been adopted 
in the printer. The type wheel, which is held by 


friction on the shaft, and is carried with it, is at 
the beginning of the minute slipped backward or 
forward until it has the correct relative position, 
then for the remainder of the minute revolves at 
the same rate as the large gear wheel on the same 
shaft. The method of slipping the type wheel 
around is partly shown in Fig. 2. The toothed 
wheel a. driven by the bevel gear, revolves once 
for every thirty revolntions of the main shaft. 
The plate or arm б revolves with it when the pawl 
c is allowed to са{еһ in the teeth of the wheel. Ав 
the plate b goes around with the wheel, the pin d 
overtakes the arm e, which is attached to the type 
wheel, and pushes it along slipping the type wheel 
on the shaft. When 6 has made one complete 
revolution, the pin f on the pawl e comes opposite 
a notch, not shown in the figure, into which it is 
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and as 1t is fed along it shifts sidewise back and 
forth so that the whole width of the ribbon is used. 
It takes several weeks to go once the length of 
the ribbon. 

The type wheel practically starts from its zero 
reading at the beginning of each minute. It is 
necessary to have it do this in order that the 
number printed at the end of the minute shall be 
the exact number of revolutions for that minute. 
When a common speed-counter is used, its index 
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pushed by a spring, thus pulling the рам] from 
the wheel, aud also holding № stationary. It takes 
thirty revolutions of the worm to carry the plate 
b around, it coming to rest just at the end of the 
thirtieth revolution. If at this instant the print- 
ing hammer were allowed to act, the number 30 
would be printed, but if it does not strike till the 
end of the minute the type wheel will move with 
the large gear wheel till that time. The striking 
of the hammer releases the pin /, and the pawl, 
which has a spring of its own, is again brought in 
contact with the teeth and so carries the plate 5 
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around again. If the type wheel should complete 
its revolution before the pin d overtakes the arm e, 
then the arm e comes against another pin which 
stops it, until the pin d does overtake it. This is 
the slipping backward which has been mentioned. 
If the printer should be driven too fast, so that 
the type wheel makes & revolution before the 
minute is up, or if the hammer is not caused to 
act for several minutes, then it will, the next time 
it acts, print a zero, which is the type under the 
hammer while the wheel is held stationary. 

The hammer is released at the end of each min- 
ute by means of an electro magnet operated by а 
clock, and when the hammer makes its stroke it 
opensa switch in the electric circuit while the 
contact in the clock is still closed, во in this man- 
пег the spark on breaking the circuit is made at 
the switch and not at the clock contact. The 
hammer is set again by a pin on the side of a 
wheel coming in contact with a lever, and this 
closes the switch again before the next contact of 
the clock. When the machinery is not running, 
the switch remains open, and so the battery ma- 
terials are not consumed in useless work. 

The numbers move past & stationary point 
which prints its position upon the paper when the 
hammer makes its blow. If the number printed 
is exactly opposite the point, then there has been 
a whole number of revolutions that minute, but, 
if the number is above or below it, the fraction 
indieated by its position can easily be determined. 
Fig. 3 shows how the fraction of a revolution ap- 
pears on the record. An exact number, 145 is 
shown at (a), 145.25 at (5), 145.5 at (c) and 145.75 
at(d). Usually enough of either the preceding 
or following number is printed to easily make it 
out, and to estimate the fraction, which can be 
read to one-fifth of а revolution. In the original 
design of this instrument the question of adding 
a time printing device was considered, for it was 
thought to be necessary to know just the hour 
апа minute that any part of the record was made. 
Such an.attachment was planned but was not 
built, for the reason that in nearly all cases the 
record made will be referred to within the first 
few minutes after it is printed. If it is desirable 
to mark a certain point on the record to identify 
it, the paper can be displaced, and so leave а 
blank at that point. The paper is fed through at 
the rate of fifteen and one-fourth inches per hour, 
and so when necessary this distance can be taken 
as a unit of length to measure back, and mark off 
the hours. 

One of the ways in which the record obtained 
is being used is to find the ratio of its reading to 
that of the speed of the dynamo being experi- 
mented upon, then from the record to calculate 
the speeds for the different parts of the experi- 
ment, but this will only answer when the belt is 
able to drive the machine without slipping. 

There is now being built а spindle which is to 
be tight geared to the main shaft, and which will 
run ten times faster, or about 1.400 revolutions 
per minute. This will be for the purpose of test- 


ing а student's ability to obtain a correct reading 
of speed, for the true speed of the spindle will 
always be ten times the printed speed for that 
same minute. 

The printer which has been described has been 
running for about three months and has not 
failed in any respect to do the work that was ex- 
pected of it. 


Lecture by Prof. Jas. H. Mason. 
А lecture to which is given the caption '* Elec- 
tricity, the Monarch of Wonders,” will be deliv- 


ered by Prof. Jas. H. Mason, at Pilgrim Baptist 
Church, McDonough street and Patchen avenue, 
Brooklyn, N. Y.. on Wednesday evening, May 31, 
at8:15 o'clock. Those who have heretofore listened 
to Prof. Mason's discourses will be glad of an- 
other opportunity to hear him, andall who attend 
wil be sure of instructive entertainment ine his 
pleasing elucidation of what is known of the mys- 
terious agent that he has chosen as the subject of 
his lecture. 
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A Modified Deprez.D'Arsonval Galvanom- 
eter. 


BY LIEUT. CHARLES D. PARK HURST. * 


So far as the writer has obeeryed, in all forms 
of this galvanometer in actual use, or as illus- 
trated and described in various articles descriptive 
of its construction and use, and in catalogues ad- 
vertising it for sale, it has always been arranged 
for use with a lamp stand and scale for reading 
the deflections by the varying position of the 
spot of light and image of cross hair reflected 
from a concave mirror; the protective screen to 
cut off air currents has always been of glass, and 
even though a plain mirror be substituted for 
the concave there is nothing to put the mirror 
in shadow; hence, as the writer knows from 
experience, no satisfactory results could be ob- 
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FIG. 2. 
tained with this form used in connection with a 
reading telescope. 

Opinions may differ as to the relative merits of 
the two systems of reading reflecting galvanom- 
eter deflections. Certain it is, however, that the 
lamp stand and scale form a clumsy and bulky 
outfit. To get a good, sharp and clear image of 
the spot of light and its cross-hair needs a very 
strong light or a dark closet in which to use the 
galvanometer. 

In case it is used as a portable instrument, 
the distance from mirror to scale may not always 
be kept the same. In this case the constant must 
be determined for each position of the telescope 
and scale; but this is very simply done, and need 
cause no great delay or trouble. 

Ав а specimen of the delicacy of the instrument 
as used with a reading telescope, the writer has 
frequently seen а deflection, when balancing re- 
sistances by the Wheatstone bridge method, that 
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did not uncover the cross-hair of the eye-piece 
completely from the zero line of the scale ; the 
cross-hair is a fine spider web, so fine that it can 
hardly be seen with the naked eye, and the lines 
upon the scale are as fine as they can be printed 
from an engraved plate, vet they did not com- 
pletely separate from true coincidence; the slight 
movement of the scale was perceptible, but, of 
course, could not be measured. This movement 
indicated that & true balance had not yet been 
obtained, for finally it would disappear and the 
mirror hang dead still upon further adjustment 
of the resistances. This shows how sensitive the 
instrument is, and how closely we can see the 
slightest suspicion of deflection when using a 
reading telescope.  Resistances adjusted down to 
absolute zero of the mirror’s movement may be 
taken as pretty closely measured, much closer 
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than is possible with any 
ordinary galvanometer, and, 
as the writer believes, much 
closer than can possibly be 
done with lamp stand and 
scale, even with the best 
of dark closets. 

The one great objection to this galvanometer is 
its want of ready portability; admirably adapted 
as it is for all kinds of measurements with the ut- 
most delicacy, even in the dynamo room, in 
proximity to dynamos in action, it yet is not 
readily transported and set up, owing to the 
delicacy of the suspension; it will stand а con- 
siderable handling without injury, but yet there 
is much to be desired to render it absolutely 
portable and free from any liability to injury in 
transportation, and quickly available, without 
any tedious adjustment being necessary when 
set up wherever required. 

The Weston voltmeter and ammeter are such an 
adaptation, these instruments being the simple 
D'Arsonval galvanometer in another form, and 
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specially constructed and graded for special 
work; though they are most admirable and accu- 
rate, and can be used for all kinds of measure- 
ments, they yet leave something to be desired, in 
that they read by index and not by mirror, and 
hence extreme refinement of reading becomes 
impossible. With a view to meet this require- 
ment the following described instrument has 
been devised and is now in process of construc- 
tion. (See Figs. 1 to 5, which are drawn to 
scale, half size.) 

The magnet is made circular and compound, 
with soft iron pole pieces, similar to the arrange- 
ment in the Pitkin form of D'Arsonval instru- 
ment; but in place of the wire suspension of that 
instrument, tbe steel pinion and pivoted centres 
of the Weston form, with the double hair springs, 
are &dopted. 


Case 


Side Elevation 


Fie. 1. 

The coil may be the flat coil of the Pitkin in- 
strument, or it may be the rectangular coil as 
generally used. If the flat coil is used the uirror 
can be attached to the coil; with the rectangular 
coil the mirror frame is set within the rectangle 
as shown; in both cases, of course, the mirror 
turns with the coil. A window, as shown, is pro- 
vided in the case, to allow the movements of the 
mirror to be observed. The window can have a 
brass cap or cover to slip on to protect the glass 
in transportation. 

The bottom and top of the case are of hard 
rubber; the side of the case is thin brass tubing; 
in the case, in the space within the bend of the 
magnet, a set of shunt coils may be inserted, 
with terminal blocks on the top of the case; the 
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binding posts are upon the top, and a short- 
cireuit may be provided as shown. 

Where the rectangular coil is used, an iron core 
can be still put in inside the frame of the coil, 
being cut away as shown to allow the mirror to 
have room to swing. This really makes this iron 
core in two pieces, yet it contains a large mass of 
iron, and helps to strengthen the field of force in 
which the coil swings; the field of force is kept 
symmetrical by the shape given to the pole- pieces, 
so that the lines of force are evenly distributed 
from front to rear, and the coil remains in prac- 
tically & constant neld during its entire swing. 
The cutting away of the poles each side of the 
mirror is to allow the scale to be still reflected 
from the mirror after large deflection. 

We then have a neat. compact and readily 


portable instrument, whose readings should be. 


as fine and delicate as one may desire. Since 
the beam of light weighs nothing, and can be 
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The scale being graduated to millimetres is easily 
read at a distance of 3,000 scale divisions, a little 
over ten feet; the writer has frequently used a 
telescope at a distance of twelve feet, the distance 
being only limited by the size of the room, 
and not by any difficulties in reading the scale. 

At this distance, then, a deflection of one milli- 
metre, easily accurately read, means a tangent of 
tooo OF .000888, corresponding to an angle of 
about one minute of arc, and, as this is the 
tangent of twice the actual angle of displacement 
of the mirror. we see that the mirror has actually 
moved about one-half minute only. 

Wecan read this small angle positively; by 
estimation we can read one-half of & scale divis 
ion, or our scale can be graduated to half milli- 
metres, and we cau read that deflection positively; 
hence, we see that we can read down much finer, 
and with more positive exactness, than can be 
done by any other method, 8 movement of tha 
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made almost as long as one chooses, within 
reasonable limits, it should be evident how 
greatly the scale is magnified, and how fine and 
close the readings may be. The writer may, 
perhaps, be pardoned if heillustrates this point & 
little more fully. 

Galvanometers with indices must have a very 
finely graduated scale to read closer than one- 
fourth of а degree; the average will not read 
closer than one-half degree; fine readings are, 
therefore, impossible as a certainty, particularly 
when the tremble and quiver of & finely poised 
needle and index are considered. The Weston 
instruments are of this class, and, although they 
can be closely read бу estimation, we are not 
certain of the reading, though perhaps we can 
read close enough for the general work for which 
they arə used. 

With a mirror, seale and fine reading telescope 
we liave an index that is imponderable and about 
as long as we choose within reasonable limits. 


mirror being visible in the telescope that could 
hardly be detected with the unaided eye, and 
that would be imperceptible if an index had 
been used. | 

In conclusion, the writer would say that he 
hopes the modifications of the instrument as de- 
scribed may be found of value and use. So far 
as he knows they are original, and are not pro- 
tected by any patents; any one should be, there- 
fore, free to construct and use such instruments, 
and if any one so does, and gets as much satisfac- 
tion from their use a» has been his good fortune, 
the writer will be fully satisfied. 

While upon the subject of measuring instru- 
ments, though not exactly pertinent to the instru- 
ment described, the writer would beg leave to 
invite attention to some action being necessary to 
try and induce instrument makers to be more 
complete in the data that is furnished with their 
instruments, which data can only be accurately 
determined by the maker during process of man- 
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ufacture, and which, if not then made of perma- 
nent record, forever after can only be arrived at 
approximately by experiment. Such data, care- 
fully and permanently recorded, would oftentimes 
enhance the value of the instrument more than 
the extra cost from the extra trouble could possi- 
bly amount to. 

Reference is here made to the various makers 
of tangent galvanometers as requiring such atten- 
tion to the data of their construction, ete., as is 


shown by the following : 

The writer has seen more than one fine standard 
tangent galvanometer of the Western Union pat- 
tern about which there was no information or 
data to be had as to the number of turns of wire 
in each coil or their mean radii. Similarly, 
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Helmholtz-Gaugain galvanometers have been 
seen and used by him that were lacking in this 
same important data. These instruments were all 
high grade, costing from $125 to $175 each, and 
yet. for want of data that could have been re- 
corded permanently by the maker at but slight 
additional expense, they could only be used posi- 
tively and absolutely for the relative strengths 
of currents, except by calibrating them absolutely, 
by reference to some other instrument that had 
an absolute calibration. 

The formuls for the use of tangent galvanom- 
eters in this manner contain the following quan- 
tities as necessary to know : 

n — number of turnsof wire in coilor coils in use. 

r = mean radius in centimetres of the coil or 
coils in use. 

d = distance of centre of coil from centre of 
needle in centimetres (for use in sliding 
coil tangent instruments, such as the Edel- 
man and others). 

И = horizontal component of the earth’s mag- 
netism at the place of observation (to be 
determined by experiment and does not 
necessarily become data for any particular 
instrument except for a fixed locality). 

It will be seen that (hc resistance of the coils 
or of the instruments is not required. Yet we 
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find resistance carefully measured and recorded 
and much more important data completely 
omitted. 

We all know that if we know certain quantities, 
very hard to know or to keep constant, we can 
find the strength of current giving any deflection 
by the application of Ohm's law. But, though 
we may know the exact external resistance in 
circuit by careful measurements, do we know for 
a dead certainty what the battery or other gene- 
rator’s internal resistance may be from time to 
time as we use it? Can we be positively sure of 
the к. M. ғ. of our source of current? Until we 
can be certain of these two changeable and ever 
changing quantities we cannot be certain of the 
current strengths as given by Ohm’s law, hence 
the great desirability for use of the general for- 
mule, into which Е. M. Е. and battery or other 
resistance does not enter, and the great need for 
the furnishing of the proper data by instrument 
makers to enable us to use these formule. 
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Our Platform It is proper to recall the an- 
is nouncement made in these col- 
Unchanged.  umns on August 31, 1892, when 
the present management secured ccntrol of 
ELECTRICITY : 

“ ELECTRICITY, under new ownership, will be 
conducted as an entirely independent journal, 
free to give its candid opinion on any and all 
matters of interest to the electrical fraternity. 
Our columns will be open at all times to those 
who have opinions to offer on such matters, 
whether they agree with us or not. 

„We believe that these are the only correct 
lines upon which a journal, whether electrical or 
otherwise, can be conducted. We appeal for sup- 
port to those who believe, as we do, in the fullest 
possible discussion of all matters of public inter- 
est; to those who believe, as we do, that the recent 
combination of electrical interests is foredoomed 
to failure in its main objects, and that its success, 
if possible, would work infinite injury to the de- 
velopment of the electrical industry of America. 

„On this platform we stand, with the courage 
of our convictions, and with no fears as to the 
result.“ 

There are no amendments, additions or changes 
in this platform to- day. 

We shall continue on these lines until monopoly 
in the electrical trade has been wiped out never 
to reappear. 

Bluff and bluster will not frighten us nor 
change our policy. We shall not cease to tell the 
truth in regard to matters of interest to our 
readers, and we cannot be intimidated. 

As the marble-cutter engraved on the tomb- 
stone of the country editor, We are here to 
stay.” | 

ж ж * 
Heating The matter of electric heating 
by ів at present demanding consid- 

Blectricity. erable attention, and was the 
subject of three papers read before the last 
meeting of the Chicago Electric Club, one of 
which we printin abstract in this issue. The 
problem of electric heating has now been very 
thoroughly investigated and as far as its practica- 
bility is concerned is pretty well established. It 
can hardly be considered, however, to have been 
sufficiently developed in point of economy to 
prove generally useful, although for certain appli- 
cations it doubtlessis now in а position to compete 
with other metkods of heating. | 

Such cases are of course confined to those in 
which the heating is required intermittently, and 
where the consumption of fuel during the periods 
of disuse is sufficient to more than couuterbal- 
ance tlie extra cost of current above fuel. 

It is chiefly as a luxury that this method finds 
its application, and in the line of convenience, 
electric smoothing irons, cooking utensils, ovens, 
etc., leaves little to be desired. 

It is estimated that electricity at $.015 per 
horse power per year of 4,000 hours has heating 
effect equal to coal at $6.00 per ton for house 
heating, and somewhat less for cooking, which 
shows that only a small advance in efficiency is 
necessary to put itin active competition with coal. 


. ж ж 


THE next dividend on General Electric is due 
August 1, and nearly $700,000 will be required to 
pay it. 


Have We Most of our readers will have 
Libelled learned, before the current 
General Electric? issue of ELECTRICITY reaches 
them, that the publisher of this paper has been 
indicted for criminal libel оп charges preferred 
by the General Electric Company. 

The specific article on which these charges are 
based is mentioned elsewhere. It is sufficient for 
the present to state that the article referred to 
had already appeared in a leading dailv paper 
with over 100,000 circulation a week before we 
printed it, and that it had not been contradicted 
by Mr. Coffin or his servants. No changes were 
made in this office, not even of a punctuation 
mark. 


e ж ож 
No Garbling Our friends and constituents 
in may rest assured that Ernnmt- 


This Office. tTricrry has been guilty of no 
offence whatever in its treatment of General 
Electric news. Our ‘‘copy” is all preserved 
earefully, and since the charge of crimina] libel 
was brought against us, we have carefully com- 
pared the questions and answers published in our 
issue of May 17 with the original copy, and we 
find that our printers and proofreaders have 
made no error. The matter was copied verbatim 
from & source which has been recognized as 
trustworthy. 

We are quite ready to believe, in view of Mr. 
Coffin's present claims, that he never made the 
statements which we attributed to him. But 
Ешествісітү has made no mistakes. 


e ж 6 
What We have been frequently asked 
Are our opinion of the debenture 5s 


Debentures? of the General Electric Com- 
pany by those who have maintained that the 
bonds and preferred stock of the company must 
be worth par whatever the value of the common 
stock. 

From the fact that these debenture 5s have 
fallen in price from above par to about 84, we 
suspect that some of the holders have been look- 
ing up the exact status of debenture bonds. 

Webster defines the word debenture as follows: 
“А writing acknowledging a debt; a writing or 
certificate signed by a public officer, as evidence 
of a debt due to some person; the sum thus due." 
In other words, debenture bonds are so-many 
notes, and they are not a prior lien on assets. 

* m * 
A Confidence in the stock and 

Suggestion. bonds of the General Electric 
Company may be restored in one way, and in one 
way only. Ifthe President and Board of Direct- 
ors are confident that their statements as to the 
financial soundness of the company are correct, 
let a committee of the stockholders be appointed, 
with a reputable chartered accountant as adviser, 
and make a thorough examination of the com- 
pany’s books, and an appraisement of the various 
assets. Let them also have free access to the 
stock-book that they may see what have been the 
actual transfers of stock since it dropped below 
100. It is not many years since this plan was 
adopted by the Pennsylvania Railroad Company, 
and with a most wholesome effect. The shares 
of the company, which had been depressed, were 
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proved conclusively to be worth considerably 
more than par. 

No simpler or more effective plan could be de- 
vised. 


> Ж + 
Tesia’s We commence in this issue the 
St. Louls celebrated lecture delivered 
Lecture. before the National Electric 


Light Association at its St. Louis Convention and 
a few days before at the Franklin Institute. The 
present lecture is even more complete than the 
celebrated London lecture by the same author, 
and the careful study and wonderful results which 
have been produced by Mr. Tesla lead to the 
belief that some practical results will shortly 
follow in the line of his investigations. 


Ж о «= 
Wa го not wish to hurt anybody's feelings. 
but we would like to ask, Why is it that the stock 
of the United Securities Company was not sold in 
the present crisis in place of New York and 
Boston Illuminating Company's stock?. Is it not 
the only Simon-pure gilt-edged stock in the 
treasury ? 
ж a v 
Ir ANY member of the Board of Directors of 
the General Electric Company can explain why 
it is that an 8 per cent. common stock is selling at 
65, that preferred stock of the same company 1s 
below par, and the 7 per cent. bonds are at about 
84, we would be pleased to give space to the ex- 
planation in our next issue. 
ж ж ж 
Тнк General Electric Company have not yet 
stated whether the stock of the New York Edison 
Compeny, recently disposed of, had already been 
used as collateral for loans. 'This is ап important 
matter, and the public has a right to know the 
facts. 


Ж а X 


WHATEVER else may be said of Mr. Coffin, no 
one wil deny the accuracy of his knowledge of 
the affairs of the General Electric Company. It 
is on account of this accurate knowledge that his 
appearance on the witness stand, under vath, will 
be looked forward to with the most intense 
interest. 

= # v 

Acoorpine to the Evening Post, the cash in 
the treasury of the General Electric Company 
was reduced by $1,500,000 in two weeks. Query: 
If a million and a half will last two weeks, how 
long will two millions last ? 


e ая ж 
Тнк General Electric Company might as.well 
try to dam up the waters of Niagara with stolen 
blue-prints as to attempt to check, by an action 
against Ешствісітү, the anti-trust tide which is 
sweeping them to destruction. 


Ф ж Ф 
Ir А man pawns his watch, or his best suit of 


clothes, the natural inference is that he is in need 
of funds. 


т * a 
WHATEVER the weather prophets may say, 'twill 
be a cold summer for Trusts. 


ж ж x 
* There never yet was human power, 
That could evade, if unforgiven, 
The patient watch and vigil long 
Of him who treasures up а wrong." 


Criminal Libel Charged. 


The General Electric Company Lodges a 
Complaint Against the Publisher of ‘‘Elec- 
tricity.” 


The New York Grand Jury, on Thursday last, 
upon a complaint lodged by C. A. Coffin, Presi- 
dent, and 8. D. Greene, General Manager, of the 
General Electric Company, found an indictment 
for criminal libel against B. E. Greene, publisher 
of Егествісіту. The alleged libellous article 
was published in our issue of May 17, headed 
** Mr. Coffin's Admissions.” 

It is charged that Mr. Coffin's reply to certain 
questions was not correctly given in ELECTRICITY; 
that it was maliciously garbled, with intent to in- 
jure the General Electric Company. 

Our Mr. Greene was in Philadelphia when the 
indictment was found, and when notified re- 
turned at once to the city and surrendered him- 
self, furnishing bail for appearance when the case 
is called for trial. ЕгествісІТҮ'В case is in the 
hands of the Hon. Asa W. Tenney, of this city. 


Away With All Trusts. 


An Anti-Trust Convention to be Held in 
Chicago. 

Cuicaco, May 27.— Gov. Altgeld has received 
hundreds of responses to bis proposal for an anti- 
trust convention here June 5. The Governors 
of nearly all the Western States have appointed 
delegates to be present. The object of this con- 
vention is to secure Jaws to throttle all trusts. 


General Electric. 


What is Said of It Nowadays. 


The General Electric 1s a striking example. 
The stock touched 58 in the recent panic, but 
speedily worked up to 80. The bears sold it all 
the way up and, although meeting with heavy 
losses, have во persi in their attacks that they 
have been able to recoup. The story is still going 
the rounds that the dividends will not only have 
to be reduced, but may be passed altogether, and 
the company drift into the hands of a receiver. 
A new story is worked up almost daily, and small 
holders have become so demoralized that they 
are influenced by the rumors emanating in the 
street rather than by the official utterances made 
concerning the financial status of the company. 
In view of the fact that the breakdown in Gene- 
ral Electric stock and bonds has entailed losses 
upon holders almost as severe as those caused by 
the collapse of the National Cordage Company, 
not a little surprise is manifested at the apparent 
indifference of those connected with the corpora- 
tion to the distress occasioned by the shrinkage. 
Should it transpire, however, that the representa- 
tions which have been made to various members 
of the Stock Exchange dnd to others as to the 
financial condition of the property for a year past 
has not been true to the letter there may be a dif- 
ferent story to tell. On account of the high 
standing of these men in the financial community, 
should auy rottenness in the condition of the 
company be exposed the feeling of indignation 
would be more intense than on anything that has 
transpired in Wall Street for the past twenty 
years. It would probably mark their extinction 
as factors in the financial world. On this hypothe 
sis alone many holders have kept their shares at 
an enormous sacrifice, although frequently 
tempted to sell by the bold assertions of the 
bears that the concern must end in an adminis- 
tration by а receiver. —N. Y. World. 


General Electric was the market disturber all 
day. The unpleasant rumors about the company 
for several days have made the street very skit- 
tish regarding the stock. The sale of valuable 
treasury stock and the continued talk of & reduc- 
ton of the dividend were factors against it. In 
the last hour yesterday, in spite of the better 
bank statement. the bears made a preconcerted 
dash against the stock. So successful were they 
that the price was smashed from 703 to 65. and 
closed finally at 664. The weakness led to the 
rumor that the real financial condition of the 


company had not yet been told, although the 
management had given the public some very пп. 
savory inside information. When the market 
closed the general expression was, when, where 
or how can anybody trust the industrial securi- 
ties. V. Y. Morning Advertiser. 

There is something mysterious in the way this 
stock has been declining, in the face of the re- 
peated statements that the affairs of the company 
are in good shape, and that the dividends are not 
to be cut down. The Board of Directors is com- 
posed of some of the largest capitalists in the city, 
and it might reasonably be supposed that & stock 
with such strong men behind it would be pro- 
tected in the market. They seem, however, to be 
80 far behind that they can't catch up to it. To 
suppose that bear raiding accounts for the decline 
in the price of the stock from considerably above 
par to its present price (about 68) is preposterous. 
T'here is some good reason for it, and doubtless 
the reason will become known before a great 
while.—N. Y. Times. 


Friends of the company are at а loss to explain 
this weakness, in view of the assurances of an 
easy finaucial condition given by the officers. One 
explanation was that there was a large loan with 
а prominent downtown trust company with Gene- 
га] Electric ав the collateral security. It was the 
theory that knowledge of this fact having been 
gained by the bears, a vigorous effort was being 
made to depress the market value sufficiently to 
force the closing out of the loan, either кош: 
tarily or from necessity.— N. Y. Tribune. 


The selling of General Electric was due to the 
sale of that company’s 15,000 shares of Edison 
Electric [lluminating of New York. Last week 
the company sold its Edison Illuminating of 
Boston for $625,000. These sales are to enable 
the company to meet current liabilities. It is al- 
ways well to meet current liabilities, but when a 
company has to sell its assets in order to do it 
some hypercritical persons are apt to think that it 
does not speak well for the company's condition. 
— Chicago Evening Post. 


The President of the General Electric Com- 
pany, after a tumble of a dozen points in the 
stock, was forced to deny а series of rumors de- 
signed to produce the impression that his corpo- 
ration was bankrupt. 

Officials of the Whiskey Trust denied that a 
receivership was imminent. 

President Oakes, of the Northern Pacific road, 
was impelled to deny current rumors that the 
company would default upon its interest on 
June 1. —.V. Y. Herald. 


The officers admit that а few weeks ago the 
company's financial situation was precarious, but 
affirm that the sale of the Illuminating stock has 
placed it now beyond the reach of danger. 
Neither of these assertions will be contested by 
close observers, and the end of the whole affair is 
a matter for congratulation. If it should lead to 
some explanation of what the company reall 
means by cash" in its published debit and credit 
statements, shareholders will be still more dis- 
posed to stand by their enterprise in the market. 
—N. Y. Evening Post. 

There seems to be some return of confidence in 
General Electric, which has slowly recovcred 
from the panic prices of two weeks ago, and 
closed yesterday at 79}. There is still considera- 
ble doubt expressed in Wall Street as to the man- 

ement of th's property, and it is still believed 
that they lack the capital to carry on their busi- 
ness properly. It is largely held by insiders, and 
this will account for the ease with which it ad- 
vances.—.V. Y. American. 

For the most part, the property which the 
holders of the Industrials and other stocks 
thought they had, has vanished into air. It never 
existed except in the minds of people. The values 
were bubbles and the bubbles have been pricked. 
This isa wiser but a poorer community than it 
was а few months ago.—N. Y. Frening Sun. 


Trouble at the General Electric's Lynn Works. 

The employees of the General Electric Com- 
pany are dissatisfied with the 58 hours a week 
they are now compelled to work, and are agitat- 
ing for a reduction to 54 hours a week at the old 
pay. On Saturday the company offered to com- 
promise on 56 hours, but the workmen have yet 
not taken any decided action as to accepting the 
proposition. 
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The Distribution of Power by Alternate- 
Current Motors—lll. 


BY ALBION T. SNELL.* 


The next point for consideration is the pulsa- 
tion of the magnetism in the rotary field. This 
ie not a simple matter to represent in a graphic 
manner, for the magnetic field is not merely the 
result of the inducing currents in the Drehstrom 
coils, but it is also largely affected by the fre- 
quency and magnitude of the induced currents in 
the closed coils of the armature, which vary from 
instant to instant with every fluctuation of load. 
The frequency of the induced currents will 
always be less than that of the exciting current— 
attaining its highest value at full load when the 
slip of the armature is greatest. Itisexpressed by 
N—n 
60 
the magnetic field per minute, and n — that of 
the armature. (If N = 2,400 and n = 1,920, then 
the frequency will be eight per second.) The 
averaga pressure acting in the closed coils will be 
given by the expression K C F a 10^, 
where K — a constant; 

C = the number of turns counted all round 
ihe periphery of armature; 

F — the average number of lines of force 
from one pair of poles; 

and а = the number of alternations per second 

of the armature induced currents. 

In determining the excitation for multiphase 
motors and dynamos, it is therefore necessary to 
make two calculations, one for full and one for 
light load, just as with direct current machines. 

R a 


(KA AK KA KAA 
CEC. CA 
CRORE 


, where N = the number of revolutions of 


! 60 


FIG. 10.—Diagram of the Excitation Fluctuations in a Com- 
bined Closed Type Drehstrom Circuit. 

It is clear that it is not possible to represent 
the changes of the rotary field magnetism by a 
general diagram. Fig. 10 showsdiagrammatically 
the relative position of the current and press- 
ure curves in а combined Drehstrom circuit, with 
the resultant excitation, assuming the armature 
reactions to have no effect—i. e., the field and 
armature are supposed to rotate at nearly the 
same speed. Ап arbitrary angle of lagof 30 deg. 
between the pressure and the current in the ex- 
citing coils has been assumed, and the curves 
have been drawn to suit the sine law. The press- 
ure is shown in E,, E,, E,, and the current in 
Ai, a, ay. The resultant excitation is indicated 
in curves R, R. R, the limits of which are 2 a and 
1.782 a, а mean difference of about 7 per cent. If 
the magnetism varied as the excitation, then the 
same fluctuation would occur in the rotary field, 
but owing to hysteresis and eddy currents the 
mean variation is probably not much more than 
half as great, say from 4 to 5 per cent. 

Now. the torque will vary with the ampere 
turns, the freque: cy of tbe current, and the num- 
ber of lines of force in the armature; or, the 
Cia Fa 

К, 
rent, and K, = а constant, and the other symbols 
have the same signification as above. The mag- 
netism is determined by the field excitation, and 
the number of turns of wire is, of course, fixed 
for a given armature; hence, to increase the 
torque, it is necessary that the armature rotate 
more slowly. 

The '' slip" increases both the frequency and 
the magnitude of the armature current, thereby 


E Paper read before the Institution of Electrical Engi- 
neers, London. 


torque = ‚ Where i4, — the armature cur- 
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weakening the resultant field and lowering the cur- 
rent E. M. F. of the field magnet coils, and allow- 
ing more current to flow in the exciting circuit. 
But since the tota] magnetism decreases as the 
armature eurrent increases. there is & point at 
which the torque is à maximum. This corre- 
sponds to a definite current,* which is not at the 
starting or maximum current, and hence these 
motors do not exert their greatest effort at start- 
ing. In order to avoid large rushes of current 
when closing the exciting circuit, it is advisable 
to insert variable resistances in series with the 
armature windings. This is specially necessary 
with large machines, and it appears probable 
from this reason, as well as from other considera. 
tions, that large Drehstrom motors will always 
be designed with stationary armatures and re- 
volving field magnets. 


FIG. 11.—Combined Series and Parallel Drehstrom Coup- 
lings. 

So far, if the difficulty of measuring the power 
be disregarded, the main point calling for im- 
provement appears to be the magnetic pulsation. 
The mean variation does not, theoretically, exceed 
7 per cent., and, practically, probably not 5 per 
cent. In order to still further decrease this, 
Dobrowolski has devised а very pretty combina- 
tion of the open and closed type windings, which 
reduces the mean variation of the excitation to 
3.5 per cent., when the magnetic field should be 
practically constant. The winding is shown 
diagrammatically in Fig. 11, and is known as the 
double-linked winding. The coils indicated by 
the symbols a,', a,', a,', are severally wound in 
two parallel, 15 deg. removed from the closed 
coils. 2,, @,, a,. The complications involved are 
considerable, and the gain, perhaps, not commen- 
surate with them, yet for large machines the de- 
vice may prove useful. 

There are some important points to be noticed 
between the series and parallel connections. It 
has been shown that with the series coupling 
e- : 52 (see Fig. 8) and that the currents in 
the coils and mains are the same, and in the 


A 


| 
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Practical Applieation of the Drehstrom 


FIG. 12. FIG. 18. 
parallel device (see Fig. 5) that each coil carries 


a current equal to A 
1.732 


the coil terminals corresponds to the pressure 
between the mains. These differences are sug- 
gested by the term parallel and series, which are 
in this respect more apt than those of triangle 
and star. 

Now, the magnetizing effect exerted by a given 


*It 1s clear that the particular current for maximum 
torque Is dependent mainly on the magnitude of the arma- 
ture reactions ; and if the latter were sufticlently small the 
greatest torque mizht be obtained at starting, as is the 
case with aseries-wound direct current machine. With 
commutatoriess Drehstrom motors it is probable, ір the 
authors judzment, that the maximum effort will be ob- 
tained with a current little greater than that required for 
the greatest output. 


‚апа that the pressure at 
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number of turns of wire and a definite effective 
current in the mains will be different with the 
two kinds of windings. 


Consider Figs. 12 and 18, which severally repre- 
sent the parallel and series couplings, aud the di- 
rection of current at the instant when the Dreh- 
strom is entering by one main and returning 
equally by the two others. Let » be the number 
of turns of wire in one coil. Then the total 
ampere turns in the parallel device is » A, and in 


the series arrangement M n А. Therefore, the 


magnetizing effect and also the self-induction of 
the series device is greater than that of the 
parallel for a given current and a fixed number of 
turns. Now, the total power absorbed by the two 
circuits may be made the same by а proper ad- 
justment of pressure and frequency; but since 
the lag is involved, а complete solution is not very 
simple. Probably, however, à few experiments 
made with different sized machines will do more 
to assist the constructor than pages of mathe- 
matical theory. 

It must be borne in mind that the triphase sys- 
tem has not been definitely proved to be superior 
to the diphase, and the leading authorities on the 
subject differ strongly. Herr Dobrowolski says 
that the diphase current now belongs to the 
past,” because in practice machines give curves 
departing so widely from sine functions. He ad- 
mits, however, that if the phase difference of cur- 
rent and pressure be the same in each of the two 
circuits, and follow a sine law, the work is the 
same in each at the same instant. Messrs. Brown, 
Kelly, Stanley and Knapp all maintain that there 
is little to chose between the two systems from 
this point of view; and Mr. Brown further states 
that his extensive experience with multiphase 
currents shows that two or three phase motors of 
similar outputs are much the same machines with 
regard to their respective efficiency, starting 
torque, weight and apparent watt consumption. 
This holds good for synchronous as well as non- 
synchronous machines.” It is generally ad- 
mitted that the Drehstrom presents many diffi- 
culties for lighting, and still more for a com- 
bination of lighting &nd power work; but Conti- 
rental engineers have to a large extent success- 
fully overcome these. Whereas, on the contrary, 
the diphase system admits of as simple treat- 
ment as the single phase one. It appears to be 
therefore probable that, if multiphase currents 
come into general use, the diphase may be em- 
ployed chiefly for combined light and power dis- 
tribution, and that the Drehstrom шау find its 
field of usefulness in transmission and distribu- 
tion of power. Experience alone can settle these 
points. 

( To бє continued.) 


Current Items. 

Mr. Swan, the English electrician, declared re- 
cently that he had seen electrical blowpipes 
capable of melting the stoutest iron so rapidly 
that to melt into а fire and burglar proof safe 
with this instrument would be the work of only а 
few minutes, and would be both an easy and 
noiseless operation. As, however, it would re- 
quire a forty horse power engine to operate such 
a scientific tool, banks need be under no appre- 
hension from this mode of attack on their vaults. 


Londoners are trying to show that Benjamin 
Franklin was not the first experimenter in atmo- 
spheric electricity, or the inventor of the light- 
ning-rod. It is said that a Catholic priest named 
Procopius Diwisch as early as June 15, 1754, 
noticed that lightning was an electric spark and 
worked out a complete theory of atmospheric 
electricity. At this time he was living in a small 
Bohemian village, and he constructed a rod hav- 
ing 324 needle points, connecting the bottom of 
it to the earth. 


May 31, 1893 


Moses G. Farmer. 


Professor Moses G. Farmer died of pneumonia 
on May 95 at 384 North State street. Chicago. 
He was seventy-three years old апа had been in 
feeble health for some time. 

The body was taken to Boston, where а brief 
funeral service was held on Monday, the 29th, and 
the interment was at Eliot, Me., for many years 
Prof. Farmer's home. 


Mr. Farmer was born at Boscawen, N. H., 
February 9,1820. His father was a well-to-do 
farmer and lumber merchant. As soon as the boy 
was old enough to work he assisted his father in 
business until the death of the latter in 1886. 


Some time after his father’s death he went to 
Andover, Mass., ав a student in its well known 
scholastic institution. This was in the fall of 


ELECTRICITY. 


taste for electrical matters, and set him thinking 
and working on several problems. 

Foremost in his mind as he thus plodded on 
was the subject of utilizing the force he was so 
fond of experimenting with for propelling vehi- 
cles, and so persistently did this idea retain pos- 
session of his mind that at last it took actual shape 
and resulted in the construction of a train of two 
cars, on one of which was mounted the motor* 
and battery which furnished the current, the 
other being а passenger car. 


Mr. Farmer next identified himself in Decem- 
ber of 1847 with Mr. F. O. J. Smith, at South 


Framingham, Mass., who was then building the 
telegraph line from New York to Boston. In the 
following summer he moved to Salem, Mass., and 
took charge of the line between Boston and New- 
buryport. Subsequently he undertook to open 
up offices along the route of this telegraph sys- 
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Moses G. FARMER. 


1837, but he only remained there a short time, 
entering Dartmouth in 1840, where he made rapid 
progress. He was unfortunately at this time 
prostrated with typhoid fever. While at college 
he was in the habit of giving lessons on the pisno 
and did considerable teaching of music. Singular 
to state, the typhoid fever left him with but a 
slight remembrance of one single tune, which 
marked the end of his musical career. 

For a year or so he lived in Portsmouth. N. H., 
trying to find employment as teacher in a private 
school. He succeeded, but soon accepted an ap- 
pointment as teacher in the Academy at Eliot, 
Me. Just previous to Christmas, 1849, having 
married, he settled down in Dover, N. H., and 
continued teaching for a year or two. 


Along in 1846, while on his way to Boston, he 
happened to вее а man reading а book entitled 
“ Electro-Magnetic Telegraphy,” by Alfred Vail. 
He was prompted to purchase а copy in Boston, 
and by the time he reached home he had learned 
the Morse alphabet. This gave Mr. Farmer а 


tem and to place the business ona sound working 


basis. 
During bis residence in South Framingham 


he invented an electric striking apparatus for 
fire-alarm service, two of these machines being 
built and placed on the Boston Fire Alarm sys- 
tem, one being installed in the Sherman House 
the other in City Hall. About that time the City 
of Boston appropriated $10,000 for testing Mr. 
Farmer's system of fire alarm, which was attract- 
ing public attention. Mr. Farmer was requested 
to make the tests, and soon made several improve- 
ments which have been in use ever since. Mr. 
Farmer was appointed superintendent of the 
Boston Fire Alarm system, an office he filled un- 
til 1853, when he resigned. For a year or two he 
worked quietly along developing his electrical 
ideas, but was induced in 1856 to go into partner- 
ship with two other gentlemen as electrotypers. 
Their business prospered until the financial crisis 
in the following year, when the firm lost most of 


*For detailed description see ELECTRICITY, УО]. III, No. 23. 
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its capital and gave up. This was a great blow to 
Mr. Farmer, who, however, kept plolding on un- 
til the approach of the war in 1861, when he re- 
ceived an appointment as superintendent of a 
tobacco-extracting manufactory in Somerville. 
Here his knowledge of chemistry was found in- 
valuable, and he retained the appointment for 
quite along term. In 1872 he was selected to fill 
the office of electrician at the United States Tor- 
pedo Station, Newport, R. I., for six months. 
So great was the satisfaction his services gave, 
however, to the Federal Government that the 
appointment was continued for nine years. 

In 1881 his health gave way again, and he be- 
came a confirmed invalid. After several years’ 
treatment in New York he moved to Eliot, Me. 

In 1852 Mr. Farmer invented, made and used 
regularly ап electric cooking-stove, whereon he 
broiled his chops and steaks during his residence 
in Boston, and as early as 1859 he had success- 
fully lighted his house with incandescent lights. 

Last year he secured patents for а system of 
printing telegraphy in England, the United 
States and other countries. 

He was a fellow of the American Academy of 
Arts and Sciences, fellow of the American Asso- 
ciation for the Advancement of Science, member 
of the Institute of Technology, of the Essex ln- 
stitute, of the American Society of Mechanical 
Engineers, of the American Institute of Electrical 
Engineers and of the English Institute of Elec- 
trical Engineers. 

Professor Farmer left his New England home 
last fall, accompanied by his daughter, to spend 
the winter in Chicago, where it was hoped he 
might recuperate sufficiently to be able to make 
а careful study of the electrical exhibits at the 
Fair. He had arranged for an exhibit of many 
of his early inventions which will be of great 
interest. 

Mr. Farmer’s early work has nut been properly 
estimated. Comparatively few of his inventions 
and experiments were made public, and the rest 
were known to a limited circle of friends only. 
His love for science, as science, was intense, and 
his work was rarely taken up with a view to pe- 
cuniary profit. He led the way by thirty ycars 


in many applications of the electric current, and 
whenever he had arrived at results which settled 
in his mind the laws of its action, instead of 
laboring to perfect a marketable invention, would 
lay aside what he had done and proceed in the 
search after the unknown. 

To those who knew Mr. Farmer best, however 
the chief intercst in his life was not so much be- 
cause of what he did as of what he was. A more 
thorough personification of the Christian gentle- 
man could not be found. 

Mr. Farmer's wife died some months ago, the 
only member of his immediate family still living 
being his daughter, Miss Sarah Jane Farmer, who 
had [соп for years his constant companion. 


A New Trolley. 


A contributor to the Baltimore American says: 
The greatest trouble usually found in the work- 
ing of the electric trolley on car roads is the 


wearing out of the bushing in the wheels at such 
а rate that а rebushing hasto be made once a 
month, and the necessity of excessive daily atten- 
tion and much oiling is entailed. An attempt has 
been made to remedy this fault by designing а 
trolley the bearings of which are made of fiber 
graphite, and which hence requires no oil what- 
ever. The bearings are fastened on each side of 
the yoke, and the pin ur shaft is fastened to the 
wheel, both revolving on the bearings in the 
yoke. This makes the trolley mechanically cor- 
rect,and avoids all wobbling of the wheel, which 
is compelled to remain steady and true. Another 
advantage is that the springs are unable to get 
out of place, and must constantly keep up the 
same contact so there is no breaking or arcing 
of the current, and, moreover, no rattle. Instead 
of the usual accumulation of oil, greare and dirt 
on the top of the car, caused by the oil splashing 
down from the trolley, the car and rope are clean. 
This trolley wheel is said to have run 900 miles 
without showing appreciable wear. 
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The National Electric Manufac- 
turing Company. 


The Plant to be Operated without Interruption. 


The following is an official statement in regard 
to the receivership of the National Electric Man- 
ufacturing Company : 

The matter had been under consideration for 
some time. An action had been brought by Jas. 
T. Barber et а]. against the National Electric 
Manufacturing Company, the complaint in which 
sets forth that the company was embarrassed by 
very pressing claims on the part of creditors 
which it was unable to pay ; that the large plant 
and valuable business of the company could best 
be preserved in their entirety for the benefit of 
all concerned by the appointment of а receiver, 
etc., etc. 

Defendant requested the appointment of Ralph 
E. Rust as receiver, bond being offered in the 
sum of $50,000 with William A. Rust, John 8. 
Owen, Jas. T. Barber and Fitch Gilbert as 
sureties. The same being properly filed, Judge 
Railey made ап order appointing Mr. Rust 
receiver. 

Although the company by reason of the general 
financial stringency has been considerably em- 
barrassed, the conditions are such that under the 


"^ receiver the business can and will be carried on 


without any interruption whatever. There will 
be no stoppage and a reorganization will probably 
be effected within & very few days. 

The company’s plant is worth $900,000; there 
is a large amount of valuable manufacturing 
products on hand, and there are also large out- 
standing orders. 

The assets foot up between $500,000 and $600,- 
000; the liabilities are about $800,000. 

The placing of the plant and affairs of the com- 
pany in the hands of а receiver is regarded as the 
very best possible solution of the difficulties which 
have been encountered. 

Private advices from Eau Claire are to the 
effect that the company's troubles have been in- 
ternal rather than external, and that a thorough 
reorganization will place them in a better position 
than ever. This сап readily be believed, as it is 
known that the company's apparatus was good, 
and that it has done a large business. 


Electric Lighting Station Opened at Leeds. 


On the 10th of May was opened at Leeds ( Eng.), 
by the Mayor of that town, in the presence of & 
number of influential ladies and gentlemen, the 
central station which had been erected hy the 
Yorkshire House-to-House Company, the com- 
pany formed to supply Leeds with the electric 
light. The station buildings were commenced in 
the middle of August last year, and were pro- 
ceeded with as rapidly ав circumstances would 
permit, which was not very speedily. The whole 
of the machinery was ready for testing on the 10th 
of Apri] this year. The plant erected consists of 
three Lancashire boilers 30 feet long and 8 feet 
diameter. The feed-water is drawn from the 
condenser overflow pipe, and pumped by means 
of a duplex pump through filters into an over- 
head tank holding about 10,000 gallons. The 
water is thence taken to a smaller tank fixed 
with boiler feed pumps. The engines are of the 
coupled compound horizontal condensing type; 
two of them drive alternators of 100 kilowatts, 
and one drives an alternator of 50 kilowatts. The 
two large engines have 14 and 25 inch cylinders, 
with a stroke of 30 inches. Of the alternators 
two are capable of giving an output of 100 unite 
each, and the other one 50 units, at an electrical 
pressure of 2,000 volts. The system known as 
the Lowrie-Hall” has been adopted, and dur- 
ing the official teste it is said that an efficiency of 
90 per cent. was attained. The farthest distance 
from the works at which current can be supplied 
is 24 miles. We understand that the engines and 
alternators were tested for a twelve hours’ run 
with а full load before the company took them 
over. Not the slightest hitch occurred in the 
carrying out of these tests. The company, when 
their station is in full working order, will have & 
supply capacity of about 16,000 lamps, and the 
inhabitants of Leeds have already made applica- 
tion for 11,000 or 12,000 of these. The firm of 
Messrs. John Fowler & Company of Leeds sup- 


plied the engines. 


International Electric Congress. 
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Preliminary Programme. 


Opening Session of the General Congress, Monday, 
August 21, 3 o'clock P. M. 


ORDER OF BUSINESS. 


1. The Congress wil] be called to order by the 
Chairman of the Local Committee, Dr. Elisha 
Gray, Highland Fark, Ill. . 

2. Election of temporary Chairman and Secre- 

tary. 
8. Appointment of а committee to nominate 
permanent officers. The officers will consist of a 
President, & Vice-President for each nation send- 
ing delegates to the Chamber, & Secretary. 

4. Report of this committee. 

5. Short addresses by the President and by a 
few of the Vice-Presidents. 

6. Announcements and adjournment. 

At the close of this meeting the Chamber of 
Delegates will assemble for preliminary organiza- 
tion, which will proceed as follows: 

1. The Chamber will be called to order by one 
of the delegates representing the United States. 

2. Election of а temporary Secretary. 

8. Appointment of а Committee of Five on 
Credentials. 

4. Fixing а time for regular sessions. Adjourn- 
ment. 

At the next meeting of the Chamber the Com- 
mittee on Credentials will report, and a perma- 
nent organization will be completed. 


DIVISION INTO SECTIONS. 


The General Congress will be divided into three 
sections, as follows: 

A—The Section of Pure Theory, including 
electric waves, theories of electrolysis, 
electric conduction, magnetism, etc. 

B—The Section of Theory and Practice, includ- 
ing studies of dyn&mos, motors, stor- 
age batteries. measuring instruments, 
materials for standards, etc. 

C—The Section of Pure Practice, including 
telegraphy and telephony, elect:ic signal- 
ing, electric traction, transmission of 
power, systems of illumination, ete. 

These sections will meet for organization and 

work at 10 a. M. August 22. 

Their organization will consist of the election 
of a Chairman, a Vice-Cheirman, a Secretary 
and a Sectional Committee of three in addition to 
the officers named above. Temporary presiding 
officers will be as follows: 

Section A—Prof. H. A. Rowland. 
* — B—Trof. Charles R. Cross. 
Prof. A. Graham Bell. 

Sections will meet at 10 o'clock A. м. on Tues- 
day, Wednesday, Thursday and Friday, con- 
tinuing in session at will, except on Friday, when 
they will finally adjourn as sections not later 
than 1 o'clock P. M. 

Each section will have authority to divide into 
sub-sections if it is thought to be desirable. 


Papers are solicited upon the following sub- 
jects, or upon other topics which may be con- 


‘sidered suitable in character. 


They should be sent to the Chairman of the 
Programme Committee, not later than August 
1,1898. Such as are accepted by that commit- 
tee will be put. upon the programme of the Con- 
gress,to be presented in full or by abstract ac- 
cording to the time available: 

Magnetic units and modes of embodying them in concrete 
standards. 

Methods of avoiding electrical interference and risks to 
person and property. 

National and municipal testing laboratories. 

Matertals for standards of electrical resistance. 

Points of difference of the electrical vocabulary used in 
different countries. 

The direct conversion of the energy of fuel into electric 
energy. 


Comparison of the various methods employed for the 
electric transmission of power. 

The cost of insulation in relation to high pressure for the 
electric transmission of power. 

Comparison of the economies of the various systems of 
electric distribution. 

Alternate current motors. 

The behavior of transformers when supplying power to 
alternate current motors. 

The construction of condensers for alternate current 
purposes. 

The measurement of power for polyphase currents. 

Direct coupled and non-direct coupled dynamos. 

The use of equalizing dynamos in a three and a five wire 
system. 

The use of accumulators in central stations. 

The proportions between output of dynamos and the 
weight of copper and tron employed in their construction. 

Electric traction. 

Application of electric power in mining. 

The adoption of a uniform method of distinguishing 
positive and negative mains. 

Electric supply meters, American, British, Continental. 

Criterion of sensibility of galvanometers. 

Commercial instruments for measurement of electric 
quantities. 

The relation between the voltage of the arc and the 
quality and composition of the carbons. 

The aging of glow lamps. 

The electric working of metals. 

The use of electric and magnetic tests for ascertaining 
the mechanical properties of metals and alloys, 

The best material and mode of erection of lightniag 
conductors in the light of recent researches 1n electric dis- 
charges. 

The prospecting for iron by mavnetic surveys. 

International telegraphy. 

Fast speed and long distance telegraphy. 

The use of batteries or other generators for telegraphy. 

Telegraphic lines—land and sea. 

Harmonic telegraphy. 

Writing telegraphs. 

Long distance telephony. 

The possibility of providing telephonic communication 
without wires. 

Application of electric signaling to the working of rall- 
ways (alarms, time, etc.,) and to naval and military pur- 
poses. 

Magnetic separators. 

The use of electricity in engraving and in art reproduc- 
tions. 


The time allotted to the discussion of the papers 
presented will be determined by the several sec- 
tional committees. In the discussion of papers 
the Chairman of the section will name the first 
speaker. 


THE CHAMBER OF DELEGATES. 


The following topics will be considered by the 
Chamber of Delegates : 


Adoption of definitions and values of fundamental units 
of resistance, current and electromotive force. 
Adoption of definitions and values of magnetic units. 
б Adoption of definition and value of the unit of self-induc- 
on 


Definitions and values of light, energy and other units. 
‘rhe standardization of electric lights. 
The consideration of an iuüternational system of notation 


and conventional symbols and of a more uniform and ac- 
curate use of terms and phrases in electrical literature. 
А commerctal standard of copper resistance. 


Together with such other topics as may 
properly come before this body. 

The hours of meeting for the Chamber of 
Delegates shall be determined, after the first 
session, by the Chamber itself; and it shall also 


decide upon the admission of persons not dele- 
gates to its sittings. 

It shall finally adjourn not later than 1 o'clock 
P. M. on Friday, August 25, and at the last 
meeting of the General Congress the officers of 
the Chamber shall report to it а summary of its 
proceedings and the conclusions reached. 

Public lectures of a popular character will be 
delivered by eminent electricians at 8 o'clock 
P. M. on Tuesday, Thursday and Friday of the 
Congress week. 

The General Congress will assemble to hear re- 
ports and for final adjournment at 3 o'clock Р. М. 
Friday, August 25. 

Prof. T. C. Mendenhall, Washington. D. C., 
Chairman. 

Carl Hering, Philadelphia, Pa. 

Prof. W. А. Anthony, Manchester, Conn. 

Prof. H. A. Rowland, Baltimore, Md. 

A. E. Kennelly, Orange, N. J. 

Prof. F. B. Crocker, New York City. 

Prof. E. L. Nichols, Ithaca, N. Y. 

Prof. Н. 8. Carhart, Ànn Arbor, Mich. 

Committee on Programme. 


Mav 31, 1893 


American Institute of Electrical Engineers. 


At the regular monthly meeting of Council, 
held May 16,the following Associate Members 
were elected: Fred. Fiske Barbour, 15 First 
street, San Francisco, Cal.; A. Barth-Bartoshe- 
vitch, 160 Arch street, Allegheny City, Pa.; Waldo 
C. Bryant, Bridgeport, Conn.; James Burke, 
24 Front street, Schenectady. N. Y.; John Alfred 
Cabot, 128 Garfield Place, Cincinnati, Ohio; 
Adolph Frederick Christmas, Johnstown, Pa.; 
J. Hally Craig, John Hancock Building, Boston, 
Mass.; Ignacio Manuel da Cunha, Emprera In- 
dustrial Gram-Para, Para, United States of 
Brazil; Thomas B. Doolittle, 125 Milk street, 
Boston, Mass.; Henry W. Frye, Times Building, 
New York City; Clarence E. Gifford, 860 Pros- 
pect avenue, Buffalo, М. Y.; G«orge Heli Guy, 
131 West 34th street, New York City; Charles А. 
Lieb, 44 Broad street, New Yorl City; James 
Grieve Lorrain, Norfolk House, Nerfc lk street, 
London, W. C., England; Charles P. M stthews, 
15 Heustis street, Ithaca, N. XI.; Тие (ог J. W. 
Olan, New York City; Walter M. Petty, Ruther- 
ford, N. J., and New York City; Fred Sheffer, 
74 Cortlandt street, New York City; George C. 
Sonn, 285 Bellevue avenue, Newark, N.J.; Alfred 
E. Weiner, 24 Yutes street, Schenectady, N. Y.; 
Peter Wright, Drexel Building, Philadelphia, 
Pa.; V. H. Yarnall, 29 Broadway, New York 
City. 


Legal Notes. 


The Franklin Е сіс Light Company, of 
Cape May, has paid its creditus iu. full. and pro- 
ceedings in the Court of Chaucey asking for a 
receiver have been discontinued. 


A case has been before the courts in San An- 
tonio, Texas, which is the result of a wrangle 
between the West End Street Railway Company 
of San Antonio and the Thomson-Houston 
Electric Company as to the value of a plant 
erected by the latter company for the former. 
The defendants claim that the Thomson-Houeton 
Company had agreed to put up a first-class elec- 
tric street railway plant for them for a atipulated 
amount of money. The street car company paid 
$15,000 on the contract. It claims that before the 
remaining note, amounting with interest to $10,- 
000, fell due serious defects were found in the 
plant, whereupon the defendants resisted pay ment 
of the note. 


Judgment has been entered against the Char- 
ham Electric Light Company, of Chatham N. Y., 
ior $11,732 in favor of the General Electric 
Company for electrical machinery and wares sold 
in 1890, 1891 and 1892 by the Thomson-H ouston 
Electric Company. 


The Covington Electric Light Company field 
suit in the Circuit Court at Newport, Ky., against 
the Suburban Electric Illuminating. Heating and 
Power Company and the City of Newport for 
$16,562.72, with interest from May 1, 1898, till 
paid for and its costs. The city of Newport is 
made a co-defendant in the case for the reason 
that it is indebted to the Newport Electric Light 
Company in the sum of about $20,000 for electric 
light furnished by the latter. 


A legal fight between the Winnipeg Street Rail- 
way Company and the Electric Railway Company, 
at Winnipeg, Manitoba, has been going on for 
some time. ‘Lhe former company, which has 
been established for the last ten years, claims to 
have been given the exclusive rights to the streets 
by the city council. The case first came betore 
the Court of Queen’s Bench, whose decision was 
favorable to the Electric Company. An appeal 
was taken to the Supreme Court of Manitoba, the 


judges of which have unanimously ruled that the 
city council has no power to grant а monopoly of 
the streets, and that the new company could not 
be interfered with. 
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The St. Joseph, Mo., News gives the following 
particulars regarding the sale of the property of 
the People’s Street Railway, Electric Light and 
Power Company. comprising all the street rail- 
ways of St. Joseph. It says that M. M. Crandall, 
master in chancery of the company’s property, 
which was sold at auction recently for $565,000, 
will ‘‘make his report of the sale to Judge Ramey, 
in Division No. 2 of the Circuit Court, next week, 
and when the sale is confirmed by the court the 
property will pass into the hands of the pur- 


chaser, James T. Gardiner, chairman of the re- 
organization committee of the bondholders. The 
price paid being $285,000 less than the amount 
of the mortgages held by Harriman & Company, 
of New York, naturally, while the debt is re- 
leased, there will be nothing left for the small 
stockholders. When ths settlement by the master 
in chancery is made the property will pass into 
the hands of the reorganization of the old com- 
pany, viz.,the St. Joseph Traction and Lighting 
Company, whose intention is to spend several 
thousands of dollars in improving and adding to 
the rolling stock of the various lines and iu replac- 
ing the old track with new rails.” 


Boston Notes. 


Contracts hive been signed for the construction 


of an electric гова at Bath, Me., and work will 
commence ut once. The road is to be in opera- 
tion by August. 


Tbe movement in favor of municipal ownership 
of electric lighting plants has extended to Cam- 
bridge, Mass , and action is being taken there- 


upon. On Thursday evening a special committee 
of the City Government held its first meeting to 
consider the subject. The president of the Cam- 
bridge E. сігіс Light Company appeared to show 
that the city would not save any money. He esti- 
mated that his company earned net for the past 
year about $20,000. 


A new submarine cable is to be laid at once be- 
tween the Isles of Shoals and the New Hampshire 


mainland. The cable will be 72 miles long and is 
to cost $5,000. A shorter cable is to connect Star 
and Appledore islands. These islands are very 
popular health resorts. 


An interesting evening was spent last Monday 
by the members of the Eliot Club, Jamaica Plain, 
& fashionable suburb of Boston, on the occasion 


of an address entitled “Тһе Invention of the 
Telephone and the Development of its Use,” 
which was given by Mr. J. H. Farnham. elec- 
irician of the New England Telephone aud Tele- 
graph Compeny. During the address many 
interesting drawings of the earliest forms of 
telephone instruments were shown and some re- 
markable experiments to show the wonderful sen- 
sitiveness of the telephone were made. There 
were &bout 150 ladies and gentlemen present, all 
of whom were delighted with all they ват and 
heard. Through the kindness of General Sher- 
win, president of the Telephone Company, some 
iwenty telephones were placed about the room 
aud connected with the long distance telephone 
line to Springtield and Chicago. For the enter- 
tainment of the audience vocal and instrumental 
selections were rendere in the operating room at 
Chicago, every note of which was distinctly heard 
by all present. A good deal of amusing conver- 
sation was also carried on over the line between 
Chicago, Springfield and the Eliot Hall, Jamaica 
Plain, where the meeting was held. 


A lively meeting took place at Blackstone, 
Muss., last Monday, оп the occasion of a public 
hearing granted by the Selectmen on a petition 


presented by the Woonsocket Street Railway 
Company for leave to erect poles and maintain 
wires and have an exclusive franchise to Black- 
stone’s streets for twenty-five years. Mr. J. M. 
Klingelsmith of Chelsea, formerly identified with 
the General Electric Company, controls the com- 
pany. and he and those interested with him didn’t 
ret any satisfaction from the selectmen. For two 
бош» there was а hot discussion but no definite 
result was reached. It was contended that hitherto 
the Woonsocket Company had not lived up to ite 
promises in taking care of the streets, which was 
part of its original contract. The feeling was 
against granting a twen y-five year franchise for 
a trolley road, seein e possibility of such a 
system being altogether superseded within the 
next few years. 
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In accordance with a decision arrived at a few 
days previously, 84 out of a possible 40 members 
of the Massachusetts Senate made a trip to Mil- 
ford and Hopedale last Tuesday to secure prac- 
tical experience of the working of storage bat- 
tery cars before deciding the fate of a bill for 
granting the Storage Battery Railway Company 
of Cambridge authority to run its cars over the 
West Eud tracks in that city. The visiting Sena. 
tors rode over the entire system between Milford 
and Hopedale, w tnessed many trying tests, and 
expressed themselves satisfled when the cars ran 
over 10 per cent. es without the slightest 
difficulty. Senator E. P. Shaw, who is a hitter 
opponent of the storage battery project, had 
with him an expert from the General Electric 
Company to criticise and find fault with every- 
thing pertaining to storage battery propulsion, 
and this he did во persistently that hie presence 
became actually annoying, and he had to be 
requested to give the Senators a chance of judg- 
ing for themselves. Some of them admitted their 
conversion to storage battery propulsion in 
preference to the overhead trolley, The bill had 
passed the House almost unanimously, but when 
brought up in the Senate Wednesday it was 
thrown out, to the astonishment of everyone but 
the Senators themselves, by a majority of 30 to 5. 
This defeat, however, is likely to be only tempo- 
rary, as the promoters, backed by a growing pub- 
lic opinion, are determined to push their under- 
taking to a successful issue. 


On the Stock Exchange, this city, General 
Electric Stock went off several points Thursday 
when the statement got known that the Trust had 
disposed of $1,500,000 of gilt edge securities for 
Europe. The selling of its treasury holdings of 
stock in the Edison Illuminating Company, New 
York, as above, set the men on the street wonder- 
ing what would be the next move to raise cash. 
The transaction had an ominous look to many. 

The Long Distance Telephone Company has 
just declared а quarterly dividend of 11 per cent. 
which is equivalent to 5 per cent. per annum. 
The stock in this company is issued by the Bell 
Telephone Company. 

The new electric railway between Waltham and 


Watertown, Mass., was opened for traffic ] 
Sunday. The road is a success. nes 


Chicago Notes. 


The death of Moses Gerrish Farmer in thia 
city, last week, was sad news to the electrical fra- 
ternity at large, and especially to his numerous 
friends who have made his acquaintan..e since he 
has taken up his residence in Chicago. No ser- 
vices were held in this city, but the body was sent 
directly to Boston last Saturday, where the 
funeral rites will be held. 

The Calumet Electric Railway Com; any, which 
operates a number of cross town lines on the 
south side of the city, bas just completed arrange- 
mente with a number of railroads entering the 
city to transfer all their World's Fair passengers 
from the suburban station at which the road 
crosses the electric line to the Fair grounds. 
The roads which have entered this agreement in- 
clude the following: The Rock Island, Marion, 
Erie, Baltimore and Оһо, Wabash, Pennsylva- 
nia and Late Shore. A number of new cars will 
be added to accommodate the increased traffic. 

D. E. Rolb/son. of Nashville, Tenn.. was a 
visitor in the city last week, and took time to 
sbow his new patent trolley wheel to a number of 
the railway supply houses. Mr. Robison is one 
of the few colored gentlemen who hive entered 
the electrical field us a means of earning а liveli- 
hood. Не has several importa: t inventions upon 
which patents are pending. 

The K. A. P. Electrical Novelty Company have 
established an office at 440 the Monadnock Build- 
ing, from where they will handle their patent 
K. A. P. Lamp Socket and other electrical appli- 
ances. Wm. D. Kury is in charge of the Chicago 
office. 

The Knapp Electrical Works hasentered suit in 
the Superior Court of Cook County against the 


National Electric Company to recover $1,981.33 
on an attachment. 
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General News. 


What is Going on in the Electrical World. 


Omaha, Neb.—The steam motor line to Man- 
awa is to be changed into an electric line imme: 
diately. 


Rockport, Tex.—The electric light plant be- 
longing to G. 8, Barlow was destroyed by fire 
on the 12th inst. 


Oakland, Cal.—The old Meetz horse-car road 
between Oakland and Alameda has been super- 
seded by the Alameda, Oakland and Piedmont 
Electric Railway. 


Nutley, N. J.--The town committee have 
selected locations for 100 electric lights to be paid 
for by the township. 


Macon, Ga.—J. L. Camp, J. King and E. T. 
McGhee have Бо a controlling interest in 
the Electric Light Company. 


Savannah, Ga.— The Electric Railway Com- 
peny has renewed its lease of the Savannah and 
Isle of Hope road for three years. 


Amsterdam, М. Y.—The Amsterdam Street 
Railroad Company has been granted а frarchise 
and will extend their road to Fort Johnson. 


Pasadena, Cal. — The Consolidated Electric 
Company of Los Angeles will build an electric 
road to connect Los Ángeles with Pasadena. 


Salt Lake, Utah.—4An extension of the fran- 
chise of the Henderson-Brinker Electric Street 
Railway has been granted by the city council. 


Indianapolis, Ind.—Rumors of negotiations 
between the two rival street railway companies 
were in circulation last week, butthereis nothing 
in sight to verify them. 


Hamburg, М. Y.—The village board has en- 
tered into a contract with the Hamburg Water 
and Electric Light Company to furnish lights for 
this place for three years. 


Johnstown, Pa.—Ex-Governor Beaver and 
Gen. Hastings are interesting themselves in the 
proposed electric road to connect Hastings and 
Spangler, two new coal towns. 


Plainfield, N. J.— An electric trolley road is 
planned to run from Plainfield to Orange along 
the Watchung Mountain range. The intention is 
to develop the mountain top for private homes. 


Providence, В. I. —The consolidation of the 
Pawtucket Valley Electric Street Railway Com- 
pany and the Electric Light Company, whose 


plant is located at River Point. has been effected. 


Syracuse, N. Y.—At a meeting of the men 
interested in the proposed Syracuse, Fayetteville 
and Manlius Electric Railway, recently, it was 
decided to have the routes suggested surveyed at 
once. 


San Antonio, Tex.—The Citizens’ Electric 
Power and Street Railway Company have been 
empowered by the Mayor. having paid to the city 
$5,000, to construct ап electric line on certain 
specifled streets in this city. 


£an Jose, Cal. —The common council has at 
last decided to report in favor of granting a fran- 
chise for an electric road to Alum Rock Park, the 
franchise to be granted to the highest re«ponsible 
bidder. Bids will be opened June 26. 


Youngstown, Ohio.—The Vindicator says 
that word has come from Canfield to the effect 
that New York capitalists have offered to take the 
entire amount of stock needed to complete the 
proposed electric street car line from Canfield to 
this city. 


Wilmerding, Pa.—The announcement that 
the Westinghouse Electrical and Manufacturing 
Company intend moving their entire plant to 
Wilmerding has given a boom to real estate in 
the neighborhood, McKeesport being among the 
places benefited. 

Eldora, Iowa.- The boiler in the electric light 
plant exploded on the night of the 18th, demol- 
ishing the building and damaging buildings in 
the neighborhood. A. E. Gier was instantly killed, 
and Firemen Templeton badly hurt. The loss 
was over $20.000. 

Middletown, Conn.—It is probable that the 
street car system in this city will be equipped 
with electricity in a few weeks and also that the 
lines will be extended to the asylum and then as 
far as Pameacha bridge in that direction. The 
trolley system will be used. 


Paterson, N. J.— The Paterson Central Elec- 
tric Company has 38.40 miles of street railway 
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track; capital stock, $140,750; paid up. $94,000; 
funded debt, $27,000; other debts, $7,000; cost of 
road, $1,127,549; expenditures for repairs, etc., 
$217,000; gross receipts, $28,415. 


Fort Lee, М. J.—The Electric Construction 
Company has begun to build the electric railroad 
which is to extend from the Fort Lee Ferry to the 
Institute of the Holy Angels. Work has also been 
begun on the Palisade Railroad. It is to be com- 
pleted to Fort Lee by November 1. 


Charleston, S. 0.—The Electric Light Com- 
pany have been making great improvements in 
their plant, and have adopted the meter system 
in snpplying their light to customers. It is re- 
ported to be more satisfactory all round than the 
old system of charging by the month. 


Hackensack, N. J.—The Bergen Turnpike 
Company have decided to carry out the project 
that ıt was hinted they had in view when the new 
directory was organized, of building an electric 
road from Hackensack to connect with lines in 
Jersey City and Hoboken. The length of the 
road at the start will be nine miles and it is prob- 
able the line will be eventually extended to 
Saddle River valley. 


Bath, Ме. —The Electric Railroad Company will 
begin work at once on its line. The Worcester 
Construction Company will construct the road 
bed, the Pierce Construction Company of Boston 
the overhead work and the Westinghouse Com- 
pany the electrical equipment. The road is four 
ше long апа extends а couple of miles into the 
suburbs. 


Eau Claire, Wis. —Ralph E. Rust has been ap- 
pointed receiver of the National Electric Manu- 
facturing Company. The assets appear to be 
$500,000, and the indebtedness $350,000. The 
company is one of the largest electrical manufac- 
turing concerns in the United States. 'The cause 
of the appointment is threatened suits arising out 
of the stringency of the money market. 


55 Pa. Judge Advocate General 
Major George B. Davis, U. S. A., who had been 
officially instructed to inspect the electric railroad 
that is now being built over the battlefield, for 
the purpose of ascertaining whether the line 
would be injurious to the historical value of the 
field, will. it is understood, advise the War De- 
partment to intervene and take the laud and stop 
the further building of the railroad. 


Monrovia, Cal.—Monrovia will soon have an 
electric light plant and will supply the adjoiuin 
towns of Sierra Madre, Duarte, Santa Anita an 
El Monte with light, and have power enough to 
run & motor railway between Los Angeles, Pasa- 
dena and Monrovia. The plant will be ran by 
water power from the Saw Pet canyon just no 
of Monrovia. Los Angeles and San Francisco 
capitalists are the projectors of this enterprise. 


Windsor Locks, Conn.—A new industry may 
be established at this place in the shape of the 
manufacture of a new electric lamp. The lamp 
is the invention of a Mr. Greene. Parties were 
in town a few days ago to look at the building 
owned by the Electric Light Company. The 
directors of that company are to make arrange- 
ments to have the concern locate here. It is ex- 
рсе that about forty hands would be employed 
at first. 


Baltimore, Md.— The new station of the Sub- 
urban Railway Company when finished is ex- 
pected to be capable of generating sufficient 
electricity to operate every electric road in the 
city and suburbs. The machinery employed 1s to 
have a capacity of 6,000 or 7,000 horse power. 
The station at Waverly will be kept intact for 
emergencies. The new station will be ready for 
operation as soon as all the lines of the City and 
Suburban Railway Company are prepared for 
electricity. | 

Troy, М. Y.—The Troy City Street Railroad 
Company have applied to the city council for 
permission to change the motive power of their 
White Car line from horses to electricity.—Since 
the project of constructing an electrie road from 
Albany to Sandlake has been made public, some 
influential Trojans have been сок the 
feasibility of running а line from Troy to Sand- 
lake, во as to prevent a diversion of the trade now 
carried on between these two places to Albany, 
and efforts will be made to carry out the scheme. 


Hartford, Conn. — The Electric Street Railway 
bill, as amended, has finally passed both Houses. 
There are seventy applications for charters for 
electric railways affected by the bill. The original 
section prohibiting the transportation of freight 
without permission of the railroad commissioners 
is reconstructed so that every company may 
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transport persons and property. but in freight 
transportation shall be subject to regulations pre- 
scribed by the Superior Court, on application of 
the railroad or the local authorities. The order 
may cover the entire line ora part of it. The 
matter of paralleling any steam or electric street 
road is left to the decision of the Superior Court 
instead of the railroad commissioners. The House 
provision that any joint stock corporation may 
build an electric street railroad was e 


New York.—The Union Electric Railway 
Company has gained possession of the lines of the 
Westchester Electric Company, which, when 
completed, will run from the Hudson River 
to Long Island Sound, through the northern 
part of the a. The Union will extend its 
present system from Fordham, meeting and con- 
necting with the new line at Woodlawn. It is 
stated that the Union has also acquired title to all 
of the other lines operated in the lower part of 
Westchester County.—An electric gig for the 
new cruiser New York is being constructed by 
the General Electric Launch Company.—A public 
exhibition was given at 42 Park Placeon the 24th 
inst. of a telephone that, it is claimed, does not 
in any way infringe upon the Bell patents. Sev- 
eral tests were made, with satisfactory resulta. 
The inventors and promoters claim validity for 
their patents on the ground that no carbon is 
used for vibratory purposes, and a general sim- 
plicity of construction that will admit of a lire 
five miles in length being constructed at a cost 
for materials, batteries, transmitters and receiv- 
ers of only $62.40. This includes the purchases 
of all rights from the owners of the patents. 


Paranite Wire. 


The Indiana Rubber and Insulated Wire Company of 
Jonesboro, Ind., has found it necessary to establish an 
Eastern sales department at 220 Devonshire street, Boston, 
where all orders for that part of the country will be 
promptly taken care of. The high quality of these goods and 
the excellent reputation they enjoy have Deen still further 
enhanced by the following strong letter of commendation 
and data of tests received a few days ago from the Massa- 
chusetts Electrical Engineering Company : 


BOSTON, Mass. 

We аге іп receipt of your favor of the 8d inst. referring 
to your Paranite wire, апа herewith enclose, as you re- 
quest, a set of copies of our tests. 

As We stated to you verbally, there is no doubt that the 
Boston Board of Fire Underwriters will accept this wire 
for this city on the basis of the tests we have made. Our 
own opinion 1s based on this same Information, but as the 
tests speak for themselves we think there is nothing 
further which we could add that would be of any value to 
you. Yours very truly, 

° STONE & WEBSTER. 


The above letter was accompanied with the following 
data of tests made according to the requirements of the 
Boston Board of Fire Underwriters: 


Report of Insulation Resistance. 
Test No. 722. 
Marks: Paranite cable No. 2,080, No. 14 wire. 
Length, 50 feet. Temperature, 55 degs. Fah. 


Resistance of Insulation in Megohms. 


Time 500 feet. Per mile. 
On immersion. Negative. Positive. Negative. Positive. 
After1 day. 


2 days. 
eft 8 af 
+b 4 LI 
43501: 00 9600 2,00 2800 
be 7 [1 ! 
“ 8 5 
[1] 9 tt 
[1] 10 [17 | 

Remarks. 


Three minute electrification, 550 volts. Qualities for 
withstanding abrasion, good. 


Test No. 728. 
Marks: Paranite cable No. 2,080, No. 14 wire. 
Length, 500 feet. Temperature, 55 degs. Fah. 


Line Test. 
Time 500 feet. Per mile. 
On immersion. Negative. Positive. Negative. Positive. 
After 1 day. 
~ 2 days. 26,000 26,000 2,500 2,500 
“ 8 é. 


Remarks. 
Three minute electrification, 550 volts. 


Test No. 723. Я 
Marks: Paranite cable No. 2,173, No. 14 wire—Taped wire. 
Length, 490 feet. Temperature, 55 degs. Fah. 
Resistance of Insulation in Megohms. 
Time 490 feet. Per mile. 
On immersion. Negative. Positive. Negative. Positive. 
After1 day. 


2 days. 
[T] 8 be 
ы“ 4 “ 
be 5 [T1 
* 6 4 30, 000 30,000 2,800 2,800 
[1] 7 “ | 
[13 8 be 
“ 9 “ 2 
t 10 [1] 

Remarks. 


Three minute electrification, 550 volts. 
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New Perret Motor. 

The following illustrations represent а new ty pe of Perret 
Motor brought out recently by the Elektron Manufacturing 
Company of Springfield, Mass. As in all motors and dyna- 
mos made by this company, the lamination of the fleld 
magnet cores ts adhered to in these machines. The arma- 
ture is in all respects the same as that used in the well 
known Perret machines of the consequent pole type which 
rave gained a wide reputation for efficiency and mechani- 


cal excellence in the past four or five years. 
The new machines, although much simpler in construc- 


tion, by reason of having one field coll instead of four, are 
even more efficient than the consequent pole type. The 
iron 18 of the best for the purpose, the magnetic circuit is 
short, and. by means of a patented method of dovetailing 
the iron plates, the single joint in the core ts most per- 


fectly made. 
The bearings are of composition bronze and self-oiling. 


and for ordinary voltages carbon brushes are used. 
This style of machine i8 made in five size3, from one- 
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fourth to two horse power, inclusive, and are known as 
types X and Y. Each motor is accompanied by a neat fire- 
proof starting box. 


New La Roche Direct Current Dynamo. 


The cut herewith represents the new type of direct cur- 
rent dynamo built by the La Roche Electric Works of 
Philadelphia. This has been one оѓ һе most successful 
machires that have ever been turned out of their establish- 
ment, and for it they have received a number of dupli- 
cate orders, giving great satisfaction wherever placed. 

The machine, as will be noticed. has a Gramme ring arma- 
ture of the latest improved construction, thereby reduc- 
ing the speed very materially. It has all modern improve- 
ments, with all parts interchangeable and made to gauge. 
The machine is compound wound and was designed by Mr. 
F. A. La Roche. It 1s во constructed as to stand the most 
severe abuse that any machine of this hind can be sub- 
jected to. It has self-olling bearings and automatic oll- 
overflow. The brushholders are of a new design and 80 
made that any degree of tension can be secured. and so ar- 
ranged that а free movement of the brushes around the 
commutator is allowed. 

The commutator is made of hardened copper well insu- 
lated with mica. It will be noticed that the winding of 


the machine js pecullar, as any of the coils, either series 
or shunt, сап be removed and new on: s put ln place with- 
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out interferirg with any other part of the machine. An 
extra heavy steel shaft is used which permits the armature 
to run very close to the role pieces, consequently increas- 
ing the efficiency of tbe machine. 

A test of one of these machines showed that there was a 
variation of only 1 3-10 volts between no load and full load, 
which is a sufficlentiy close regulation for any purpose 
that a machine cf ! his kind may be put to. 

Within the last three months this company has Installed 
fifteen of these machines in Philadelphia and vicinity, and 
they are spoken of in the highest terms. 

the La Roche Company are now making arrangements 
for an increase in their manufacturing facilities. 


Pope, Read & Rogers. 


In response to the selicitations of many of the clients of 
the old firm of Pope, Edgecomb & Terry, attorneys and 
solicitors in electrical patent cases, it gives me pleasure 
to inform you that I have completed satisfactory arrange- 
ments for the resumption of the business so successfully 
carried on by them for many years, and of which the en- 
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World's Columbian Exposition, including a varied display 
of Straightway Valves and Hydrants. The location of their 


exhibit in Machinery Hall is Main 26. K-28. The company 
has an attentive representative in charge there. and they 
cordially invite persons intending to visit the Exposition 
to call and inspect their exhibit. Jackson Park power 
station of the Western Dummy Electric Railroad із fitted 
throughout with their valves. 


M “у, 
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gagement of its members for a time in special service con- 
nected with the organization of the Westinghouse Electric 
Company, necessitated a discontinuance. 

I have now associated with me, Mr. Robert H. Read, for- 
merly Examiner in the Department of Electiicity in the 
United States Patent Office, who for years past has con- 
ducted with marked ability and success, the Patent Bureau 
of the Electrical Reriew of this city. As an expert practi- 
tioner in the abstruse and difficult departments of electri- 
cal work, especially alternating and multiphase machinery 
and distribution, Mr. Read has won a deservedly high 
professional reputation. 

Mr. Edward H. Rogers, formerly of counsel for the 
Westin shouse Electric Company. and favorably known to 
the profession from his connection with some of the more 
prominent elecirical pate nt cases which have been before 
the Federal courts with the past few years, continues his 
association with us, во that his services may be availed of 
by our cHents іп the prosecution or defence of actions for 
Infringement or for advice relating thereto. 

The new tirm:f Pope. Read & Rogers, have fitted up 
commodious offices at 41 Cortlandt street, New York, and 


have provided every needful facility for the prompt dis- 
pitch of all business which may be entrusted to their 
care. 

We would especially tender our professional s?rvices to 
parties who desire to obtain adequate aud complete patent 
Pre. te ct ion fer complicaced, dient and important inven- 
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tions, for dealing effectively with which class of cases we 
feel confident that the long and varied experience of both 
Mr. Read and myself in all classes of electrical work has 
given us exceptional qualifications. 
Yours very truly. 
FRANKLIN L. POPR. 
41 Cortlandt street, М. Y.. May 25. 


Valves and Hydrants at the Exposition. 


The Chapman Valve Manufacturing Company have an 
extensive and attractive exhibit of their goods at the 


A Busy Manufacturing Company. 


The Elektron Manufacturing Company of Springfield, 
Mass., are experiencing a very lively demand for their im- 
proved electric elevators; and for the conventfence of cus- 
tomers in Boston and that nelghborbood they have 
recently opened an office at 103 MIIK street, that city, and 
have stationed there Mr. E. Marshall as manager of the 
elevator department, and Mr. F. B. Corey as manager of 
the electrical department. These two gentlemen are both 
experts in their particular departments and will handle 
successfully any business that may come tbeir way. Mr. 
Marshall has had a long experience in the elevator busi- 
ness in connection with the Otis & Graves hydraulic and 
power apparatus. 

The Boston office of the Elektron Com] any has recently 
installed electric elevators for Messrs Curtis & Boleter 
2,804 Washington street, and Frank Ferdinand, 2,280 Wash 


ington street, Boston. 

The main оПісе of the Elektron*Company at Springfield 
has recently sold electric clevator3 to the new Masonic 
Hall Springfield, Mass., the finest building in the city; 
Brown, Thompson & Co., dry goods store, Hartford: W. H . 
King & Son, paper dealers, Springfleld ; the latter order 
being the second from that well-known firm. 


New Use of the Lundell Fan Outfit. 
Amusement seekers during the hot summer months will 
appreciate the liberality of the management of the Fifth 


Avenue Theatre and actors will bless it when they feel the 
cooling zephyrs that make this theatre a delightful resort. 
This invisible, inaudible delight 13 the result of experi- 
ments with a fan motor outfit. The Lundell outfit was 
chosen, particularly on account of its noiselessness. Тһе 
boxes will have each an individual outfit and there will be 
а plentiful distribution of fans throughout the auditorium, 
Stage and dressing rooms. The Interior Conduit and Insu 
lation Company, whose wiring system is installed in the 
butiding, furnish the Lundell fan outfis. 
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The Lundell Fan Motor. 

A neat little catalogue, wholly devoted to the Lundell 
Fan Motors. has just been issued by the Interior Conduit 
and Insulating Company, who are the manufacturers of 
the motors. The several illustrations given show the form 
and construction of the motor and its parts, which are 
fully described in the letterpress. Among the merits 
claimed for the Lundell Fan Motors are: Novelty of design, 
ideal shape, compact and clean appearance, no leakage of 
magnetic lines of force, highest efticlency attainable, small 
weight, no sparking at the brushes, steady point of com- 
mutation, simplicity and noiselessness. The motors are 
superbly finished in rich black japanning with neat red 
and gold striping. 


The Premier-DeMott Battery. 
BROOKLYN, April 17, 1893. 
MR. M. R. RODRIGUES, Brooklyn, N. Y. 

Dear Sir: A careful test of a cellof your Premier-DeMott 
Blue Stone Battery, set up April 5. inst., shows it to be 
capable of delivering a practically constant current, on 
short circuit, of 2.89 amperes, electromotive force of 1.079 
volts, the internal resistance being less than one-half of 
&n ohm (.45.) Yours, etc. 

EDWARD BLAKENEY. 


COMMERCIAL PARAGRAPHS. 


Mr. Paul Firdler, ofthe Boston Braid Company, has gone 
out West on an important business trip, and will be away 
about a fortnight. He is accompanied by Mrs. Firdler. 
Before their return they will visit the more important 
Western cities. 


The Consolidated Electric Manufacturing Company is 
now rushed with orders for their new type arc light ma- 
chine with Elkins regulator. This dynamo 1s a radical 
departure from any other machine on the market and bids 
fair for becomlng a favorite. Its beauty of design and 
high efficiency in service recommend it every time. 


The Whitney Electrical Instrument Company, whose 
chief office is Іп Boston. with factories in Penacook. N. H., 
and Sherbrooke, P. .. Canada, has just issued а very hand- 
somely illustrated catalogue and price-list of its voltmeters, 
ammeters, indicators and other instruments for accurate 
measurement in the electrical busine-s These well known 
instruments have won a prominent place in popular favor 
and the demand for them is dally on the increase. 


The Camptell Electrical Supply Company, 104 High 
street, Boston, has been appointed New England agent for 
the La Roche Motor Company. Philadelphia. and now has 
on exhibit some of those handsome and efHctent motors. 


Мг. F. S. Palmer, general manager of the Klectric Heat 
Alarm Company. Boston. has an attractive exhibit at the 
World's Fair, and ір order that visitors shall fully uner- 
Stand and appreciate the value and usefulness of this 
unique device, he has had circulars and cards printed in 
three languages, viz., English, French and German. 

Those station managers who realize the value of stand- 
ardized fuse wire may be Interested to know that the Wirt 
fuse wire handled by the Ansonia Electric Company, for- 
merly the Electrical Supply Company, is standardized 
wire. 


The large sales which the Arsonia Electric Company, 
formerly the Electrical Supply Company, are making of 
Shield Brand Wire, Stanley Transformers and Helios Lamps 
would tend to prove that it is a combination whicn opera- 
ters of plants think very highly of. 


A very neat little pamphlet has recently been issued by 
the Ansonia Electric Company, descriptive of the W.-W. 
Lightning Arres!er, which ought to be of interest to every 
station superintendent or manager. 


The New Sunbeam Incandescent Lamp which is being 
manufactured by the Star Electric Lamp Company is prov- 
ing much superior to the old vacuum lamps. The gas 
uniting witb the carbon when incandescent prevents the 
drop of candle power which was unavoidable in the old 
style of lainp, and maintains the lamp at full initial candle 
power throughout its life. Orders are coming in in increas- 
ing quantities, showing that the electiical fraternity 
appreciate the successful efforts of the Star Electric Lamp 
Company to supply an entirely new incandescent lamp 
which shows a great step 1n advance in the art. 


The Ratlway Equipment Company, Chicago, reports con- 
tracts made for type “С” overhead material during the 
last few weeks with the Tiffin (O.] Electric Railway Com- 
pany; Belle City Street Railway Company, Racine, Wis. ; 
Norristown [Pa.] Electric Railway Company; South Chi- 
cago City Railway Company; Mobile [Ala.] Electric Light 
and Power Company: Camden and Atlantic Railroad Com- 
pany, Atlantic City and Camden, N. J.: Calumet Electric 
Street Kallway Company, Chicago; Trenton [N. J.] Iron 
Company: Columbia [Pa.] and Ironville Street Railway 
Company; Lehigh Traction Company, Hazleton, Pa.; 
Wheeling [W. Va.] Railway Company; Wichita (Kan.] 
Electiic Railway Company; Fox River Street Ratlway 
Company, Green Bay, Wis.; Pottstown IPa.] Passenger 


Railway Company: Wyandotte and Detroit River Railway 
Company, Ecorces, Mich. ; Cumberland [Md.] Electric Rail- 
way; Montreal [Can.] Street Railway; Independence 
(Iowa) and Rush Park Railway; Westminster and Van- 
couver Tramway Company; Gettysburg [Pa.] Electric 
Railway ; Second Avenue Passenger Railway, Pittsburg ; 
Pittsburg and West End Passenger Railway; Escanaba 
(Mich.] Electric Street Railway Company; Atlantic Ave 
nue Railroad Company, Brooklyn; Hammond (Ind.) Elec- 
tric Rallway Company. 


INCORPORATIONS. 


The Pleasure Resort Railway Company, Denver, Col. 
Capital stock, $100,000. Directors: L. F. Kimball, E. E. 
Somers, William Thorne, E. C. Skiles and Charles К. 
Skiles. The proposed line will start at the loop in North 
Denver and will be an electric line. It will extend to Rocky 
Mountain Lake. 


The Rhinebeck Electric Light and Power Company of 
Rhinebeck, N. Y. Capital stock, $5,000. Directors: Thomas 
J. Swift and James L. Williams, of Poughkeepsie. and 
Allen H. Hoffman, of Rhinebeck. 


The Kankakee Power Company, at Kankakee, Ill.—for 
the development of water and electric power. Capital 
stock, $100,000. Incorporators: William C. Thompson, John 
C. Smith and Antoine J. Bedard. 


The Milford Electric Light and Power Transmission Com- 
pany, Milford, III. Capital stock, $15,000. Incorporators: 
Henry V. Brown, Eugene W. Whipple and William H. 
Megg. 

The Rochester and Irondequoit Railway Company—to 
build and operate an electric railway in North 86. Paul 
street, Rochester, N. Y., to extend to Windsor Beach. 
Capital stock, $1,000,000. Directors: J. N. Beckley. Frederick 
Cook, W. 8. Kimball, W. C. Barry, W. D. Ellwanger, Max 
Bricxner, Jacob Gerling. Henry C. Brewster, Frank 8. 
Upton, Louis Greishhimer, George W. Archer, Bernard 
Dunn, Fred W. Smith, of Rochester; Benjamin Graham, 
of New York, and M. A. Verner, of Pittsburg. 


The Tiffin [Ohio] and Fostoria Railway Company has 
organized and elected officers as follows: Directors, Hon. 
George E. Seney, Milton Sayler, R. W. Brown, Hon. John 
McCauley, H. J. Weller, J. H. Platt and R. J. Beatty, of 
Tiffin, and Alonzo Emerine and Jeremiah Kestlerode. of 
Fostoria: president and treasurer. R. W. Brown: vice- 
president, Alonzo Emerine; secretary. Milton Sayler. 


Centralia Light and Power Company, Centralia, 111. 
Capital stock, $31,000. Incorporators; Seymour Andrews, 
F. Koh] and George L. Grittinger. 


The Norwich Light and Power Company. formed to 
operate the gas and electric plant at Norwich, Chenango 
County, N. Y., recently owned by the Norwich Electric 
Illuminating Company, has been organized and the follow- 
ing directors elected: Edward F. Murray. of Troy : Senator 
Louis W. Emerson. of Warrensburgh : Senator Harvey J. 
Donaldson, County Treasurer Stephen C. Medbery and 
Herbert C. Westcot. of Ballston. The directors are the 
sole owners of the plant. 


The Electrical Supnly and Construction Company of 
Kansas City, Kan. Сар!" al stock, $10,000. Directors: W. 
S. Nelson and B. F. Moots. of Kansas City. Mo.; W. H. 
Campbell, J. F. Frankey and H. A. Young, of Kansas City, 
Kan. 


Consolidation papers of the Cooperstown Gas Company 
with the Cooperstown Electiic Company have been filed 
with the Secretary of State at Albany. М. Y. The new com- 
pany, which is to be known as the Cooperstown Gas and 
Electric Company, is to have a capital of $25,000. The fol- 
lowing are the directors for the first year: Charles B. 
Staats, of Albany; Lee B. Cruttendon. Oliver R. Butler, 
James Bunyan and Paul T. Brady, of Cooperstown. 


The Wagner Electro-Medical Company. at Chicago. Capi- 
tal stock, 650.000. Іпсогрогаїогв: C. B. Gregg, W. D. 
Hawk and John 8. Goodwin. 


The Iowa Electric and Construction Company - to manu- 
facture and sell all kinds of electrical apparatus and have 
its general ofüce in Des Motnes. Capital stock. $100,000. 
Incorporators: A. T. Hess, J. A. James, J. Steadman, E. С. 
Spinney, E. C. Pratt and Wm. Bowen. Officers: President, 
E. C. Spinney ; vice-president. E. G. Pratt; secretary, 7. А. 
Innessded; treasurer, Wm. Bowen. It is a reorganization 
and enlargement of the Hess Electrical Company. 


The Wadestown Telephone Company, Wadestown, W. 
Va.—to construct and operate telephone lines from Wades- 
town to Burton, Blackstown, Morgantown, Fairmont, 
Mannington and intermediate points. The principal office 
will be at Wadestown. The incorporators are T. W. Barr, 
C. C. Hartner, C. L. Eakin, Asa Henderson and N. G. Garri- 
son, all of Wadestown. 


The Muncle Electric Company, Muncie, Ind. Capital 
stock, $200,000. Incorporators: Aretus W. Hatch, Willard 
C. Nichols, Edward McDevitt, James C. Devor and Andrew 
T. Hart. The articles secure the right to run a railway 
into adjoining counties. 

The Mt. Pleasant and Hammondvilie Electric Street Rall- 
way Company, at Harrisburg, Pa. Capital stock, 918,000. 
Directors: D. P. Lowe, I. J. McWilliams, Monroe Morrison 


F. H. Sheppard, V. B. Hubbs, H. C. Morrison, of Mt. Pleas- 
ant. The road will be three miles long and will run 
through the borough of Hammondville, Pa. 


The following charters were issued last week at Harris- 
burg, Pa.: The Allegheny Valley Heat, Light and Power 
Company, New Kensington, Westmoreland County ; сарі- 
tal stock, $15,000. Tioga Point Electric Light and Power 
Company, Athens, Bradford County; capital stock, $8,000. 
The Electric Light and Power Company, Sayre ; capital 
stuck, $8,000. The Towanda "1 raction Company, Towanda; 
capital stock, $42,000. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED May 23, 1898. 


— 


ELECTRIC RAILWAYS AND APPLIANCES. 


498,046.  Electric-Railway Trolley. Edward H. Allen, 
Cramer НІП, N. J., assignor of two-thirds to м Шаш A. 
Barrett. Jr.. Philadelphia, Pa. Filei Nov. 16, 1892. 

498,185. Conduit Electric Railway. George F. Moffett, 
Portland, Ore. Filed Oct. 7, 1892, 

498,169. Electric-Railway Conduit. Arthur Н. Hieatzman, 
Baltimore, Md., nor of one-half to Harry D. Hieatz- 
man, same place. ed July 28, 1891. 

498,189. Electric-Railway Conduit. Joseph L. Reynolds, 
Winterset, Iowa. Filed July 28, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


497,849. Vall Socket for Incandescent Lampe. Herbert C. 
Wirt, Boston, Mass., assignor to the General Electric 
Company, same place. Filed March 7, 1802. 

497,898.  Electrode-Shield for Arc Lam Charles E. 
Scribner, Chicago, Ill., assignor to the Western Electric 
Company, same place. Filed Nov. 8, 1890. 

497,955. Temporary Circuit-Connector for Incandescent 
Electric Lamps. Gustav A. Frei, Springfield, Mass. 

497,958. Inet descent D Gustav A. Frei, Springfield, 
,958. Incandescent Lamp. ustav A. p 
Mass. Filed Dec. 19, 1802 

497,067. Incandescent Electric Lamp. Gustav А. Fret, 

rane tends Mass. Filed Feb. 7, 

496,141. ectrode for Arc TD Albert C. Seibold, 
Mount Vernon, N. Y. Filed Feb. 38, 1893. 

DYNAMOS AND MOTORS. 

497,887. Armature for &lectric Motors or Generators. 
zones F. McLaughlin, Philadelphia, Га. Filed Dec. 17, 

497,888. Electric Motor or Generator. James F. Mc- 
Laughlin, Philadelphia, Pa. Filed July 27, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


497,907. Coin-Controlled Lock for Telephones. Pitt Cooke, 


Washington, D.C. Filcd Dec. 24. 1882. 
497 949. District-Televeraph Return-Siena] Key. John M. 
Bell, Tacoma, Wash. Filed Oct. 24, 1802. 


MEASURING INSTRUMENTS. 


498,021. Electric Current Time-Meter. Herry Н. Pattee, 
Monmouth. Il]. Filed Sept. 6, 1890. 

498,022. Electric Current ‘ime-Meter. Henry H. Pattee. 
Monmouth, lll. Filed Sept. 6, 1890. 


ELE: THIC HEATERS AND DOMESTIC APPLIANCES. 


497,771. Electric Heater. Samuel М. Cook, Boston, Mass.. 
assienor to the American Electric Heatirg Company, 
same place. Filed Jan. 17, 1898. 

497,790. Electric Boller. Samuel B. Jenkins, Boston. Mass., 
assignor to the American Electric Heating Company, 
same place. Filed Oct. 14, 1892. 

497.791. Electric Radiator. Samuel B. Jenkins. Boston, 
Mass., assignor to the American Elec: ric heating toiu- 
nany, same place. Filed Nov. 25, 1892. 

497,799. Месігіс Flat-Iron Heater. Samuel B. Jenkins, 
Boston, Mass , assignor tothe American Electric Heat- 
ing Company, same place. riled Dec. 5, 1892. 

497,798. Electric Soldering-Iron. Samuel B Jenkins, Bos- 
ton, Mass., а-вісоог to the Ame ican Electric Heating 
Company. same place. Filed Dec. 5, 1892. 

497,794. Electric Heater for Flat-Irons or other Articles. 
samuel B. Jenkins. Boston. Mass., assignor to the 
^ . Heating Company, same place. Filed 

ec. 5, 

497,795. Electric Heater. Samuel B. Jenkins, Boston, Mass., 
assignor to the American Electric Heating Company. 

same А 95595 Filed Dec. 8, 1892. 

498,078. ethod of Manufacturing Electric Heaters. Henry 
G. O'Neill. Boston, Mass., assignor to the Standard 
Electric Heat. Light and Power Company of Maine. 
Filed Aug. 20, 1892. 


MISCELLANEOUS. 


197,822. Electro-Therapeutic зрргопое. Henry C. Royer, 
Los Angeles, Cal., assignor of one-half to John E. Reed, 
same place. Filed Oct. 3, 1892. 

497,882. Electric Mining-Machine. Elmer A.8 , Chi- 
cago, Ill., nor, by mesne assignmen to the 
Thomson-Houston Electric Company of Connecticut. 
Filed Oct. 8, 1888. 

497,886. Safety Block System for Railway Signaling. Will 
iam R. Sykes, Jr., and John P. O'Donnell, London, Eng- 
land. Filed Oct. 1, 1892. „==... 

497,838. Safety А ppiience for Systems of Electric Distribu- 
tion. Elihu Thomson, Lynn, Mass., nor to the 
Thomson-Houston Electric Company of Connecticut. 
Filed Jan. 29, 1890. 

497.844. Electrical Fuse-Link. Marion C. Walls, Plymouth, 
Ind. Filed March 2. 1899. 

497,852. Insulation for Underground Wires. Parvin Wright, 
ейтен Col. Filed Jan. 37, 1890. Renewed Aug. 18. 


1892. 

497,869. Electric Accumulator. Paul J. К. Dujardin, Paris, 
France. Filed March 15, 1893. 

497,963. Combined Nut-Lock and Electricai Connection for 
Railroad-Ralils. Albert L. Johnson, Cleveland, Ohio. 
Filed April 27, 1892. 

496,158. Thermal Circuit-Closer and Indicator. Jay L. 
Bradly, St. Louis, Mo. Filed Dec. 5, 1892. 

498,160. Electric Steering-Gear. Frank L. Dyer and Leon- 
ard H. Dyer, Washington, D. C.. assignors of one-third 
15 Alexander McDougall, Duluth, Minn. Filed A pril 18. 


1891. 

498,188. Torpedo. Samuel E. Mower and George R. Haight, 
New Haven, Conn., assignors to Henry G. Thompson & 
Son, same place. Filed July 6, 1893. 

RE-ISSUE. 

11,841. Incandescent-Electric-Lamp Socket. Isaac Gold- 
kind. New York, N. Y., assignor to Louis Stirn and 
Julius Somborn, same place. Filed Nov. 22, 1808. Orig- 

inal No. 479,859, dated July 19, 1892. 
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The Leeds Central Station. 


The inauguration of the Leeds (England) Ceu- 
tral Station took place on May 10, and was marked 
by extensive ceremonies, including а banquet. 

The system is a high-pressure alternating- 
current transformer supply at constant pressure 
to transformers fixed at first in suitable positions 
on consumers’ premises; but when a sufficient 
number of services has been secured the distribu- 
tion will be carried out by means of low-pressure 
distributing mains fed from converting stations. 
The distributing mains consist of insulated cables 
laid in cast-iron conduits underground where 
possible. 

The engine room, shown in Fig. 1, is a large, 
commodious room 68 feet x 68 feet, which is 
spanned by a traveling crane of ten tons ca- 
pacity. 

The engine room is equipped with two 


engines are so arranged that they can be worked 
non-condensing in case of any failure of con- 
densing water. They are also fitted with auto- 
matic expansion gear, controlled by powerful 
governors acting on the cut off valves of both 
cylinders. The fly-wheels of the large engines 
are 14 feet in diameter. 


The alternators, shown in the Frontispiece, are 
the Lowrie-Parker multipolar type. They are 
self-regulating to about 16 per cent., this advan- 
tage being secured by a simple alteration in the 
design of the magnetic field. The working press- 
ure is 2,000 volts, and, as in the case of the en- 
gines, allows a good working margin. The in- 
sulation resistance between the coils and the frame 
is about 15 megohms. The armatures and field 
magnet conductors do not carry more than 2,000 
amperes per square inch of section. The cables 
are led away from the switchboard terminals in 
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200 r. H. P. engines driving two 100-kilowatt 
alternators, and one 1001. н. P. engine driving а 
50 kilowatt alternator. The plant 1s capable of 
supplying 7,500 35-watt lamps. The engines are 
of the horizontal coupled compound condensing 
type, the size of the larger ones being considered 
by the engineers to be the most suitable unit to 
work in sections, having regard to the require- 


ments of the business. The speed of the larger 


engines is 90 revolutions, the ordinary working 
pressure is 125 lbs. per square inch, but they will 
work without difficulty up to 140 lbs., and give 
each 250 І. H. P. as а maximum load. This pro- 
vides for а good margin sufficient to meet all pos- 
sible contingencies, Thedimensions of the parts 
are: high pressure cylinder 14 inches diameter, 
low pressure 25 inches diameter, апа stroke 80 
inches. The slide bars do not consist of a cylin- 
drical casting, but are made separate in two pairs 
to each cylinder in such a way that easy adjust- 
ment is possible. The bed plate of the engine is 
of the most massive construction. A noticeable 
feature is the strength of the crankshaft and the 
length and surface of the bearings. 

Injection condensers are employed їп conjunc- 
tion with these engines, the air pumps, condenser 
and hot well being formed in one casting, and 
fixed to tue bed plate at the back of the low 
pressure cylinder, the аг pump being coupled 
direct to the low pressure piston rod working 
through the back of the cylinder cover. The 


suitable trenches which are rendered accessible 
by wooden traps let in the floor. 

The exciters for the alternators are driven by 
ropes from & grooved pulley on the alternator 
shaft, and are each of ample size to generate a 
current sufficient for exciting the fields of the 
corresponding alternator without overheating. 
The exciting current is about 30 amperes, ata 
pressure of 120 volts for the 100 kilowatt ma- 
chines, and 30 amperes at 60 volts for the 50-kilo- 
watt machines. 


The Electrical Experiments on the Erie Canal. 

Superintendent Hannan has receivcd several 
applications for permission to use the Erie Canal 
for experiments in electric propulsion for canal 
boats. There are 8,500 canal boats, and the elec- 
tric motors to propel them would probably cost 
$250 each. The great manufacturers will no 
doubt enter into the competition announced by 
Superintendent Hannan. John Alden, of Roch- 
ester, one of the applicants, will use the power of 
the Westinghouse Electric Light Company at 
Rochester. Another inventor desires to have a trial 
at Schenectady, the headquarters of the General 
Electric Company. 

Superintendent Hannan says he will employ the 
$10,000 appropriation partly in paying the salary 
of some competent electrical engineer who will 
make a report to him as to the success of the 
arious systems of electrical propulsion proposed. 


LIGHT AND OTHER HIGH FEE- 
QUENCY PHENOMENA. 


ON 


BY NIKOLA TESLA." (Continued.) 


It is beyond the scope of my lecture to dwell 
upon the subject of light in general, my object 
being merely to bring presently to your notice & 
certain class of light effects and a number of phe- 
nomena observed in pursuing the study of these 
effects. But to be consistent in my remarks it is 
necessary to state that according to that idea, now 
accepted by the majority of scientific men as a 
positive result of theoretical and experimental 
investigation, the various forms or manifestations 
of energy which were generally designated ав 
electric,“ or more precisely electromagnetic,” 
are energy manifestations of the ваше nature as 
those of radiant heat and light. Therefore the 
phenomena of light and heat, and others besides 
these, may be called electrical phenomena. Thus 
electrical science has become the mother science 
of all, and its study has become all important. 
The day when we shall know exactly what '* elec- 
tricity " is will chronicle an event probably 
greater, more important, than any other recorded 
in the history of the human race. The time will 
come when the comfort, the very existence 
perhaps, of man will depend upon that wonderful 
agent. For our existence and comfort we require 
heat, light and mechanical power. How do we 
now get all these? We get them frum fuel; we 
get them by consuming material. What will man 
do when the forests disappear, when the coal 
fields are exhausted ? Only one thing, according 
to our present knowledge will remain; that is. to 
transmit power at great distauces. Men will go 
to the waterfalls, to the tides, which are the stores 
of an infinitesimal part of Nature's immeasura- 
ble energy. There wil they harness the energy 
апа transmit the same to their settlements, to 
warm their homes by, to give them l!ght, and to 
keep their obedient slaves, the machines, toiling. 
But how will they transmit this energy if not by 
electricity ? Judge then, if the comfort, nay the 
very existence, of man will not depend on elec- 
tricity. I am aware that this view is not that of a 
practical engineer, but neither is it that of an illu- 
sionist, for it is certain that power transmission, 
which at present is merely a stimulus to enter- 
prise, will some day be a dire necessity. 

It is more important for the student who takes 
up the study of light phenomena to make himself 
thoroughly acquainted with certain modern 
views than to peruse entire books on the subject 
of light itself as disconnected from these views. 
Were I therefore to make these demonstrations 
before students seeking 1nformation— and for the 
sake of the few of those who may be present, 
give me leave to so assume—it would be my prin- 
cipal endeavor to impress these views upon their 
minds in this series of experime its, 

It might be sufficient for this purpose to per- 
form а simple and well-known experiment. I 
might take & familiar appliance, & Leyden jar, 
charge it from a frictional machine, and then dis- 
eharge it. In explaining to you its permanent 
state when charged, and its transitory condition 
when discharging, calling your attention to the 
forces which enter into play and to the various 
phenomena they produce, and pointing out the 
relation of the forces and phenomena, I might 
fully succeed in illustrating that modern idea. 
No doubt, to the thinker, this simple experiment 
would appeal as much as the most magnificent 
display. But this is to be an experimental dem- 
onstration, and one which should possess, besides 
instructive, also entertaining features, and as such 
a simple experiment, such as the one cited, would 
not go very far towards the attainment of the 


* A lecture delivered before the Franklin Institute at 
Philadelphia, Feb. 24, 1893, and before the National Elec- 
tric Light Association at St. Louis, Mo., March 1, 1893. 
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lecturer's sim. I must therefore Choose another 
way of illustrating, more spectacular certainly, but 
perhaps also more instructive. Instead of the 
frictional machine and Leyden jar, I shall avail 
myself in these experiments of an induction coil 
of peculiar properties, which was described in 
detail by me in a lecture before the London Insti- 
tution of Electrical Engineers in February, 1892, 
This induction coil is capable of yielding cur- 
rents of enormous potential differences, alternat- 
ing with extreme rapidity. With this apparatus 
I shall endeavor to show you three distinct 
classes of effects, or phenomena, and it is my de- 
sire that each experiment, while serving for the 
purposes of illustration, should at the same time 
teach us some novel truth, or show us some novel 
aspect of this fascinatirg science. But before 
doing this it seems proper and useful to dwell 
upon the apparatus employed, and method of 
obtaining the high potentials and high-frequency 
currents which are made use of in these experi- 
ments. 

ON THE APPARATUS AND METHOD OF CONVERSION. 


These high-frequency currents are obtained in 
а peculiar manner. The method employed was 
advanced by me abont two years ago in an experi- 
mental lecture before the American Institute of 
Electrica] Engineers. А number of ways, as 
practiced in the laboratory, of obtaining these 
currents either from continuous or low-fre- 
quency alternating currents is diagrammatically 
indicated in Fig. 1, which will be later described 
in detail. The general plan is to charge condens- 
ers from a direct or alternate current source, 
preferably of high tension, and to discharge them 
disruptively while observing well-known condi- 
tions necessary to maintain the oscillations of the 
current. In view of the general interest taken in 
high-frequency currents and effects producible by 
them, it seems to me advisable to Аме! at some 
length upon this method of conversion. In order 
to give you a clear idea of the action, I will sup- 
pose that a continuous-current generator is em- 
ployed, which is often very convenient. It is de- 
sirable that the generator should possess such 
high tension asto be able to break through a 
small air space. If this is not the case, then 
auxiliary means have to be resorted to, some of 
which will be indicated subsequently. When the 
condensers are charged to a certain potential, the 
air or insulating space gives way and a disruptive 
discharge occurs. There is then a sudden rush 
of current and generally a large portion of the 
accumulated electrical energy spends itself. The 
condensers are thereupon quickly charged, and 
the same process is repeated in more or less rapid 
succession. To produce such sudden rushes of 
current it is necessary to observe certain condi- 
tions. If the rate at which the condensers are 
discharged is the same as that at which they are 
charged, then, clearly, in the assumed case the 
condensers do not come into play. If the rate of 
discharge be smaller than the rate of charging, 
then again the condensers cannot play an im- 
portant part. But if, on the contrary, the rate of 
discharging is greater than that of charging, then 
а succession of rushesof current is obtained. It 
is evident that if the rate at which the energy is 
being dissipated by the discharge is very much 
greater than the rate of supply to the condensers, 
the sudden rushes will be comparatively few, 
with long time intervals between. This always 
occurs when а condenser of considerable capacity 
is charged by means of a comparatively small 
machine. If the rates of supply and dissipation 
are not widely different, then the rushes of cur- 
rent will be in quicker succession, and this the 
more the more nearly equal both the rates are, 
until natural limitations incident to each case and 
depending upon a number of canses are reached. 
Thus we are able to obtain from a continuous- 
current generator as rapid a succession of dis- 
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charges as we like. Of course, the higher the 
tension of the generator the smaller need be the 
capacity of the condensers, and for this reason, 
principally, it is of advantage to employ a gene- 
rator of very high tension. Besides, such a 
generator permits the attaining of greater rates 
of vibration. 

The rushes of current may be of the same 
direction under the conditions before assumed, 
but most generally there is an oscillation super- 
imposed upon the fundamental vibration of the 
current. When the conditions are so determined 
that there are no oscillations, the current im- 
pulses are undirectional, and thus a means is pro- 
vided of transforming a continuous current of 
high tension into a direct current of lower ten- 
sion, which I think may find employment in the 
arts. 

This method of conversion is exceedingly in- 
teresting and I was much impressed by its beauty 
when I first conceived it. It is ideal in certain 
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particularly, is illustrated in Fig. 2. ws are the 
pole pieces of a very strong magnet which is 
excited by a coil o. The pole pieces are slotted 
for adjustment and can be fastened in any posi- 
tion by screws 8, 8,. The discharge rods d di, 
thinned down on the ends in order to allow a 
closer approach of the magnetic pole pieces, pass 
through the columns of brass б 5, and are fast- 
ened in position by screws 8, 8,. Springsrr, 

and collars cc, are slipped on the rods, the latter 
serving to get the points of the rods at & certain 
suitable distance by means of screws 8, 8,, and 
the former to draw the points apart. When it is 
desired to start the arc, one of the hard rubber 

handles x R; is tapped quickly with the hand, 
whereby the points of the rods are brought in 

contact, but are instantly separated by the springs 
rr,. Such an arrangement has been found to be 


often necessary, namely, in cases when the E. М.Ғ. 
was not large enough to cause the discharge to 
break through the gap, and also when it was de- 
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It involves the employment of no me- 
chanical devices of any kind, and it allows of ob- 
taining currents of any desir2d frequency from 


respects. 


an ordinary circuit, direct or alternating. The 
frequency of the fundamental discharges depend- 
ing on the relative rates of supply and dissipation 
can be readily varied within wide limits by simple 
adjustments of these quantities, and the fre- 
quency of the superimposed vibration by the de- 
termination of the capacity, self-induction and 
resistance of the circuit. The potential of the 
currents, again, may be raised asligh as any in- 
sulation is capable of withstanding safely, by 
combining capacity and self-induction or by in- 
duction in а secondary, which need have but com- 
paratively few turns. 

As the conditions are often such that the inter- 
mittence or oscillation does not readily establish 
itself, especially when a direct current source is 
employed, it is of advantage to associate an in- 
terrupter with the arc, and I, some time ago, 
indicated the use of an air-blast or magnet, or 
other such device readily at hand. The magnet 
is employed with specia] advantage in the conver- 
sion of direct currents, as it is then very effective. 
If the primary source is an alternate current 
generator, it is desirable, as I have stated on an- 
other occasion, that the frequency should be low, 
and that the currents forming the arc be large, in 
order to render the magnet more effective. 

А form of such discharger with а magnet which 
has been found convenient, &nd adopted after 
some trials, 1n the conversion of direct currents 
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sirable to avoid short circuiting of the generator 
by the metallic contacts of the rods. "The rapid- 
ity of the interruptions of the current with & 
magnet depends on the intensity of the magnetic 
field and on the potential difference at the ends of 
the arc. The interruptions are generally in such 
quick succession as to produce & musical sound. 
Years ago it was observed that when a powerful 
induction coil is discharged between the poles of 
a strong magnet the discharge produces a loud 
noise not unlike a small pistol shot. It was 
vaguely stated that the spark was intensified by 
the presence of the magnetic field. It is now 
clear that the discharge current, flowing for some 
time, was interrupted a great number of times by 
the magnet, thus producing the sound. The 
phenomenon is especially marked when the field 
circuit of a large magnet or dynamo is broken in 
а powerful magnetic field. 

When the current through the gap is compara- 
tively large, it is of advantage to slip on the 
points of the discharge rods pieces of very hard 
carbon and let the arc play between the carbon 
pieces. This preserves the rods and besides has 
the advantage of keeping the air space hotter, as 
the heat is not conducted away as quickly through 
the carbons, and the result is that a smaller E. M. F. 
in the are gap is required to maintain a succession 
of discharges. 

Another form of discharger which may be em- 
ployed with advantage in some cases is illus- 
trated in Fig. 3. In this form the discharge rods 
d d, pass through perforations іп а wooden box 
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B, which is thickly coated with mica on the in- 
side, as indicated by the heavy lines. The per- 
forations are provided with mica tubes m m, of 
some thickness, which are preferably not in con- 
tact with the rods d di. The box has a cover c 
which is a little larger and descends on the out- 
side of the box. The spark gap is warmed by a 
small lamp / contained in the box. A plate p 
above the lamp allows the draught to pass only 
through the chimney c of the lamp, the air enter- 
ing through holes o o in or near thebottom of the 
box and following the path indicated by the 
arrows. When the discharger is in operation the 
door of the box is closed so that the light of the 
aro is not visible outside. Itis desirable to ex- 
clude the light as perfectly as possible, as it inter- 
feres with some experiments. This form of dis- 
charger is simple and very effective when prop- 
erly manipulated. The air being warmed toa 
certain temperature has its insulating power im- 
paired, it becomes dielectrically weak, as it were, 
and the consequence is that the arc can be estab- 
lished at much greater distance. The air should, 
of course, be sufficiently insulating to allow the 
discharge to pass through the gap disruptively. 
The arc formed under such conditions, when long, 
may be made extremely sensitive, and the weak 
draught through the lamp chimney c is quite 
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sufficient to produce rapid interruptions. The 
adjustment is made by regulating the tempera- 
ture and velocity of the draught. Instead of 
using a lamp it answers the purpose to provide 
for a draught of warm air in other ways. A very 
simple way which has been practised is to inclose 
the arc in a long vertical tube with plates on the 
top and bottom for regulating the temperature 
and velocity of the air current. Some provision 
had to be made for deadening the souud. 

The air may be rendered dielectrically weak 
also by rarefaction. Dischargers of this kind 
have likewise been used by me in connection 
with the magnet. A large tube is for this pur- 
pose provided with heavy electrodes of carbon or 
metal, between which the discharge is made to 
pass, the tube being placed in a powerful mag- 
netic field. The exhaustion of the tube is carried 
to a point at which the discharge breaks through 
easily, but the pressure should be more than 75 
millimeters, at which the ordinary thread dis- 
charge occurs. In another form of discharger, 
combining the features before mentioned, the 
discharge was made to pass between two adjust- 
able magnetic pole pieces, the space between them 


being kept at an elevated temperature. 
It should be remarked here that when such, or 


interrupting devices of any kind, are used, and 
the currents are passed through the primary ofa 
disruptive discharge coil, it is not, as a rule, of 
advantage to produce а number of interruptions 
ої the eurrent per second greater than the natural 
frequency of vibrations of the dynamo supply cir- 
cuit, which is ordinarily small. It should also be 
pointed out here that while the devices men- 
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tioned in connection with the disruptive discharge 
are advantageous under oertain conditions they 
may be sometimes a source of trouble, as they 
produce intermittences and other irregularitiesin 
the vibration which would be very desirable to 
overcome. 

This is, I regret to say, in this beautiful method 
of conversion a defect, which fortunately is not 
vital, and which I have been gradually overcom- 
ing. Iwill best call attention to this defect and 
indicate a fruitful line of work by comparing tho 
electrical process with its mechanical analogue. 
The process may be illustrated in thia manner: 
Imagine a tank with a wide opening at the bottom 
which is kept closed by spring pressure, but so 
that it snaps off suddenly when the liquid in the 
tank has reached a certain height. Let the fluid 
be supplied to the tank by means of a pipe feed- 
ing at a certain rate. When the critical height 
of the liquid is reached, the spring gives way and 
the bottom of the tank drops out. Instantly the 
liquid falls through the wide opening. and the 
spring, reasserting itself, closes the bottom again. 
The tank is now filled and after a certain time 
interval the same process is repeated. It is clear 
that if the pipe feeds the fluid quicker than the 
bottom outlet is oapable of letting it pass through, 
the bottom will remain off and the tank will still 


overflow. 


equal, then the bottom lid will remain partially 
open and no vibration of the same and of the 
liquid column will generally occur, though it 
might, if started by some means. But if the inlet 
pipe does not feed the fluid fast enough for the 
outlet, then there will be always vibration. 
Again, in such case, each time the bottom flaps 
up or down, the spring and the liquid column, if 
the pliability of the spring and the inertia of the 
moving parts are properly chosen, will perform 
independent vibrations. In this analogue the 
fluid may be likened to electricity or electrical 
energy, the tank to the condenser, the spring to 
the dielectric and the pipe to the conductor 
through which electricity is supplied to the con- 
denser. To make this analogy quite complete it 
is necessary to make the assumption that the 
bottom, each time it gives way, is knocked 
violently against а non-elastic stop, this impact 
involving some loss of energy, and that, besides 
some dissipation of energy results, due to fric- 
tional losses. In the preceding analogue the 
liquid is supposed to be under a steady pressure. 
If the pressure of the fluid be assumed to vary 
rhythmically, this may be taken as corresponding 
to the case of an alternating current. The pro- 
cess is, then, not quite as simple to consider, but 
the action is the same in principle. 
(То be continued.) 


The new telegraph and telephone lines for the 
New York police, fire and hospital services are 
now nearly completed, and will soon be in opera» 
tion. 
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Revolution in Electric Heating.t 


The State Department has just received from 
United States Consul General Frank M. Mascn. 
at Frankfort, an interesting report concerning а 
discovery recently announced from Brussels and 
tested at Berlin, so original and so wide in its 
practical application that it is believed that it will 
open а new and important chapter in the use of 
electricity for heating purposes. 

The invention is the joint achievement of two 
Belgian scientists, Messrs. Lagrange and Hoho. 
who а few days ago applied to the Imperial Ger- 
man Patent Office for patents on а new method of 
heating, melting and refining metals by means of 
electrical heat. The means, as designated in 
their claim, were so simple and the results as 
therein described so incredible that the patent 
examiners demanded that before issuing the 
patent a practical demonstration of the process 
should be made in their presence. The matter 
was referred to an eminent and distinterested 
electrical expert at Berlin, who made the first 
essays in his private laboratory and was so de- 
lighted with the result that he asked by telegraph 
permission of the inventors to repeat the demon- 
stration before the Electro-Technical Society at 
the German capital. Permission was readily 
granted, and the experiments were performed 
before the group of expert electricians with brill- 
iant success. From the account given by one of 
the experts who were present at these demonstra- 
tions and from various other sources the follow- 
ing report of the new process has been derived : 

The apparatus consists of a glass or porcelain 
vase, which may be of any size conveniently 
adapted to the purpose, provided with a lining of 
lead connected with a strong conductor of positive 
electricity. The vase 1s filled to three-fourths its 
capacity with acidified water. A pair of iron 
tongs with insulated handles is attached by а 
flexible conductor to the negative pole of ап elec- 
trical current generated by ап ordinary dynamo. 
With this simple and inexpensive equipment the 
following phenomenon is produced. 

The electrical current having been switched on, 
& bar of wrought iron or other metal is taken up 
with the tongs and plunged into the water within 
ihe vase. Immediately the water begins to boil 
at the point of contact; the immersed portion of 
the iron rises quickly to а red, then to а white, 
heat, and emits а stream of brilliant white light. 
In a few moments the heat becomes so intense 
that the iron melts and falls off in bubbles and 
sparks, leaving a clear, glowing surface іп perfect 
condition for welding. The heating process has 
been so rapid that neither the water nor the end 
of the bar held within the tongs has been more 
than slightly warmed, and the current being 
switched off, the bar, with its submerged and 
glowing ends, may be readily held іп the naked 
hand. If, instead of a bar of metal, a stick of 
carbon is used, the heat in a few minutes pro- 
duces detached fragments of amorphous carbon, 
which proves scientifically that a temperature of 
4,000 degrees Celsius has been developed. The 
rapidity of the heating and the limit of tempera- 
ture to be reached are easily and accurately 
governed by the strength of the current em- 
ployed, so that the whole process is under the 
absolute control of the operator. During the re- 
cent experiments at Berlin the measuring instru- 
ments registered a tension of 120 volts and an 
energy of 220 amperes. It was estimated that 
fully 50 per cent. of the current was directly 
utilized as heat, and at a still stronger current a 
temperature of 8,000 degrees Celsius has been 
developed. The importance of this fact will be 
apparent when it is remembered that this is a de- 
gree of heat nearly three times greater than that 
required to extract iron from the ores, the moet 
refractory of which fuse at about 2,700 degrees. 


From advance sheets of U.S. Consular Reports for June. 
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Divested of all technical phraseology the pro- 
cess under consideration may be explained as 
follows: One of the well-known effects of elec- 
tricity is to separate compound fluid bodies 
through which it passes into their primitive ele- 
ments. The current, passing through the tongs 
and metallic bar into the water, decomposes the 
latter into its two gaseous elements—oxygen and 
hydrogen. The oxygen is attached and gathered 
on the relatively large surface of the lead lining. 
and produces no noticeable effect. The hydrogen, 
on the other hand, gathers around the immersed 
portion of the bar; and as this hss a comparatively 
limited surface area, it is immediately surrounded 
with a close envelope or jacket of hydrogen, 
which, being a bad conductor of electricity, 
creates a powerful resistance to the passage of the 
current and thus develops the heat which causes 
the bar to glow and melt. Itis merely an appli- 
cation of the well known law that friction or 
resistance to the passage of an electrical] current 
causes heat. 

It is as yet too early to form any definite esti- 
mate of the practical range of this discovery or 
its commercial value. Thus far it has been ap- 
plied experimentally only to the welding of vari- 
ous metals, but with such success that it promises, 
in that special field, to inaugurate a complete 
revolution. 

All these former difficulties in electric heating 
are apparently vompletely mastered by the newly 
discovered process above described. For welding 
purposes it is pronounced perfect. The clean 
envelope of hydrogen which surrounds the heated 
metal prevents oxidation, and the welding surface 
is left free from the effects of sulphur and other 
impurities which are always present when iron is 
heated by a coal fire in an ordinary forge. The 
quality which entails the largest possibilities, and 
which has been as yet only superficially investi- 
gated, is the capacity of this process to heat 
quickly and to any desired temperature the end 
or submerged surface of a mass of iron while the 
remainder of the mass is left cool and compara- 
tively unaffected by the heat. It is believed that 
this may lead to important results in the harden- 
ing and tempering of armor plates and other ob- 
jects in iron and soft steel in which great resis- 
tance to penetration or abrasion by friction is 
requisite while preserving the interior tough and 
fibrous to resist concussion от strain, as in many 
parts of machinery. At Essen, Messrs. Krupp & 
Co. are experimenting with it in the hardening 
of steel cannon; and it is believed that in chem- 
istry this method of producing &n intense and 
easily regulated temperature may lead to the suc- 
cessful manufacture of diamonds, rubies and 
sapphires through the production of the larger 
forms of crystallized carbon. 


The Hawallan Cable Survey. 

The results of the survey made by the Alba- 
tross party to determine the practicability of lay- 
ing a cable between California and the Hawaiian 
Islands have been printed in the form of an elabo- 
rate report, illustrated with numerous drawings 
showing the routes surveyed and matters inci- 
dental to the soundings. 

According to the report submitted to the Hy- 
drographic Office, the most feasible route is a 
lane about 800 miles wide between Monterey Bay 
and Honolulu. Soundings were taken in general 
at alternate intervals of ten and two miles be- 
tween Salinas Landing in Monterey Bay and 


Honolulu and between Point Conception and 
Hilo Bay, and along а гроші line between Sa- 
linas Landing and Honolulu. Specimens of the 
bottora of the sea were obtained at each sound- 
ing, and the temperature of the air and the sur- 
face of the ocean were observed. The density of 
the sea water was frequently taken by observa- 
tions at the surface and at depths ranging from 25 
to 1,000 fathoms. Whenever, by reason of a 
notable change in the depth or in the character of 


the bottom soil, there were reasons to suspect any 
important irregularity in the bed of the ocean, 
numerous soundings were taken to provide for an 
examination of the locality in detail. 

The total length of the lines sounded was 4,511 
miles; the mean intervals between the soundings 
were 8.1 miles; total distance steamed in connec- 
tion with the survey, 8,785 miles; number of 
soundings made with wire, 502; number made 
with hand line, 54. 

In the shallow waters of the Hawaiian Islands 
the temperature was found to be about 77 degs. 
in winter, and, as a gutta percha core may sus- 
tain deformations sufficient to bring about a 
weakening of the insulation on this account, the 
experts on the Albatross recommend the employ- 
ment of another insulation material at that end 
of the line. 


World’s Fair Notes. 


The Electricity Building at the World’s Fair 
has at last been formally opened to the public. 
The event took place Thursday evening of last 
week, and although the weather was threatening, 
a large crowd was attracted by the electrical dis- 
play promised. The Edison tower, located in the 
center of the building, proved to be the leading 
feature of the exhibits. In time with the music 
from a band of fifty pieces, stationed in the bal- 
cony, the light was made to chase up and down and 
zigzag across the column and at the same time 
change to several colors. As it is necessary to 
have an attendant present to operate the lights, 
the display was shown at intervals of fifteen 
minutes. It was admitted by all present that the 
display was one of the most brilliant ever seen in 
the electrical line. 

Last Saturday evening was the opening night 
for the battle-ship. The publie was invited to in- 
spect the model warship, and among other things 
to see the various applications of electricity to 
modern warfare. Among the applications illus- 
trated on the ship were the searchlights, the 
training of guns, the telephone and the illumina- 
tion of the decks and cabins by both arc and in- 
candescent lights. 

On account of several of the dynamos not 
being ready for use, а number of the circuits in- 
tended for illuminating the various buildings 
have to be cut out during certain portions of the 
evenings on which the Fair is opened. А large 
number of the exhibitors have entered complaints 
about the lights being suddenly turned ont in 
the parts of the building where their exhibits are 
located, but as there is no remedy until the ma- 
chines are in shape to generate current their 
complaints are without avail. 

There is one exhibit in the Electricity Building 
which can be certainly depended upon to always 
draw a crowd—that is, if the ordinary street hand- 
organ can be taken asa criterion. It is located 
in the northeast balcony, and is composed of a 
number of pianos and automatic organs. The 
latter instruments can be distinctly heard in any 
part of the building when the crank is turned by 
a sturdy employé. 

The Western Electric Company will soon have 
their large multipolar generator, the base of 
which was accidentally broken when it was being 
installed, in operation in the generating station 
of Machinery Hall. 

For the convenience of spectators desiring to 
visit the Ansonia Electric Company's booth, they 
have erected an elevator operated by an electric 
motor at the north end of the Electricity 
Building. 

Among the exhibits which were operated for 
the visitors last week was that of the К. A. P. 
Electric Novelty Company. It consisted of a 
number of incandescent lamps mounted on an 
endless belt, which runs over two pulleys located 
at some distance from each other. The effect of 
the revolving colored lights forms а very pleas- 
ing subject for the eye. 


Electrical Railway in Paris. 


It is now some five years since the project of 
uniting the Bois de Boulogne and the Bois de 
Vincennes by means of an electric underground 
railway was first mooted in the French capital. 
Last year the Municipal Council accorded the 
concession as a work of public utility, and nothing 
but administrative formalities require to be com- 
plied with in order to place the project upon а 
sound working basis. It may be interesting to 
our readers to briefly describe what our neigh- 
bors on the other side of the Channel are doing 
with regard to this particular system of inter- 
communication. Owing to the nature of soil, 
and the numerous disturbances, amounting in 
many instances to absolute excavations, to which 
the upper stratum in Paris has been so frequently 
subjected, it is considered as highly dangerous to 
construct the subway or tunnel in masonry of 
even the best description. Another reason for 
abandoning the time-honored method is that it 
would be impossible to employ it without break- 
ing up the surface of the roads and thoroughfares 
overhead, which the exigencies of а large and in- 
cessant metropolitan traffic do not permit of. In 
deference to these objections, cast-iron has been 
selected for the gigantic tube which will consti- 
tute the subway, and the circular form has been 
adopted for its section. The diameter of the tun- 
nel will be twenty feet, which will ensure ample 
ventilation and passenger accommodation. A 
double line will run through the subway, and 
each train will be composed of four carriages or 
coaches succeeding one another at intervals of 
two minutes. Seventeen stations upon a total 
length of seven miles will occasion a large num- 
ber of stoppages; but the time from one terminus 
to the other is calculated to be effected in three- 
quarters of an hour. This velocity is about the 
same as that at which our own electric line runs. 
A uniform fare of 20 centimes, equivalent to 
about two pence [four cents], will be charged, 
irrespectiye of the distance traversed. The mo- 
tive force necessary for the adequate working of 


the line will be heavy. Steam-power of 4,000 
horses will be required to generate electricity for 
the tractive power, as well as for the lighting of 
the subway. The generating station will be close 
to the site of the old Bastile. For the people, 
especially the working population, the new rail- 
way will be of the greatest advantage. Electric- 
ity (London). 


Current Items. 


The Automatic Telephone апа Electric Com- 
pany of Canada intend, it is said, to lay а line of 
copper wires on the metallis-circuit plan from 
Halifax, N. S., to Vancouver. This is a distance 
of 8,500 miles. The circuit will be in sections, 
and be available for communication to many 
intermediate points. 

A dispatch from Helena, Mont., states that 
Supt. Sommers, of the Rocky Mountain Bell 
Telephone Company, is building a telephone line 
between Livingston and Missoula. It wil bea 
metallic or two-wire circuit and furnished with 
the latest improvements in long-distance trans- 
mitters, etc., and will be one of the best con- 
structed long-distance lines in the Northwest. 


A new invention is reported having for its aim 
the saving of waste in woollen and worsted mills. 
The device as described consists of a square 
wooden tank, about 6x6. Suspended in the upper 
part of this tank is a receiving box. Into this 
box is put the waste generally found in the mill, 
such as floor sweepings, waste from beneath the 
dusters, etc. The bottom of the receiving box is 


made of netting, and it is swung to and fro me- 
chanically, the dust, etc., falling through. This 
leaves the waste, pieces of sticks, straw, ete., in 
the top. Now the action of the electrical cur- 
rent, which is obtained by a series of wires just 
above the receiving box, causes the wool fibres to 
separate from the refuse matter, and raise suffi- 
ciently to meet a current of air produced by a 
fan, by which they are carried off and saved. 
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It is just abont nine months 
since ELECTRICITY, under new 
ownership, adopted a vigorous 
policy in regard to the Electric 
Trust and its proposed monop- 
oly in the business. How effective this policy 
has been in preventing the accomplishment of 
the Trust’s objects we leave to our readers to 
determine in the light of recent events. 

Our contention was as follows: 

That the Trust was organized on the theory 
that the entire electrical industry of the country 
could be monopolized and a majority of smaller 
concerns either frozen out or compelled to pay 
tribute. We held that the success of this cam- 
paign of extinction meant untold and unjustifiable 
injury to the smaller concerns, and a practical 
cessation of development in the art. 

And further, that the Trust was ridiculously 
over-capitalized; that it had neither the manu- 
facturing plants nor earning capacity to justify a 
capitalization of $50,000,000; that the collapse of 
the stock in the market was inevitable, and that 
when it came great and widespread injury to the 
trade at large would ensue, as capital would be 
timid about electrical investments generally. 

We see no reason to-day to change our opinions 
on any of these points. 

The only possible way for the Trust to earn 
dividends was to establish a monopoly. This it 
has not been able to do, and monopoly is as dead 
as а salted codfish hung up on a nail. 

The theory was, of course, that by coming to- 
gether the T.-H. and Edison companies would do 
as much or a little more business than formerly, 
and ata greater margin of profit. This theory 
has been proved fallacious. The margin of profit 
is no greater, and the volume of business is below 
that of the underlying companies last year. 

Exectricrry is informed upon unquestioned 
authority that the Trust's business for the year 
falls а little short of $15,000,000. "We believe 
that this business has been done at an actual loss. 
Butallowing that they have made а legitimate 
manufacturer's profit of 15 per cent. net, we 
have, on the basis of $15,000,000 total business, 
net earnings of only $2,250,000, or $980,785 less 
than dividend charges for the year. No manufac- 
turer in the trade will dispute that 15 per cent. is 
above the average net profit, and it is a well- 
known fact that no concern in the trade is so ex- 
travagantly managed as the General Electric 
Company; to none is the cost of doing business 
80 great in proportion to business done. 

In view of all the facts, we stand to our original 
assertion that the collapse of the Trust is sure to 
come and is only a question of time. The cash 
on hand to-day, whether it be $1,000,000 or $10,- 
000,000, will not affect the inevitable result. 


The Trust scheme will fail because it is founded 
on monopoly and extortion and а theory of 
finance which is fundamentally wrong and un- 
sound. 

When the reorganization comes, the water 
squeezed out, and Mr. Coffin’s successor ap- 
pointed, we shall look for better things. 

Until then ЕтЕствїсїтү will make no change 
whatever in its policy or conduct, and we will 
welcome the opportunity to prove the correctness 
of our views, the accuracy of our aim. 


Facts. 


A Nothing affords us greater 
Conundrum. pleasure than to answer the 
varied questions asked by our constituents from 
time to time—to supply the information sought by 
inquiring minds. Now and then we receive one 
which is а poser, and which cannot be answered 
off hand. But EnEcrRICITY has an editor who is 
employed for this single purpose, and it is noth- 
ing unusual for him to spend & week digging in 
the Astor or the Lenox Library in order that we 
may furnish a single subscriber in Arkansaw or 
Texas, who has not the advantages of these vast 
repositories of knowledge, with the information 
which he is seeking. 
Among the many inquiries recently received 
was the following: 


To the Капот af ELECTRICITY : 


We note that Mr. S. D. Greene appears as one of the 
complainants against you in an action for libel instigated 
by the Generai Electric Company. We also noted some 
time ago that Mr. Greene assumed to announcc he policy 
of that company. “an you tell us what Mr. Greene knows 
of the policy of the General Kiectric Company, of its 
present condition, or of its business? CURIOUS. 


Here indeed was a poser, or rather three 
posers allin one. There was absolutely no infor- 
mation in this office on these points. Naturally, 
we were inclined to look to Mr. S. D. Greene 
himself. But upon looking over some public 
documents we found what seemed to us conclu- 
sive proof that Mr. S. D. Greene knows nothing 
whatever about the policy, the business, or the 
present condition of the General Electric Com- 
pany. Then we turned to the gentleman's 
friends and business associates. But after a week 
of diligent inquiry we have failed to learn any- 
thing. We are therefore compelled for once to 
announce that we cannot answer our constitu- 
ent's questions. 

Can any one tell us what Mr. 8. D. Greene 
knows of the policy, the business, or the present 
condition of the General Electric Company ? 
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We Will Since the publisher of ELEC- 
Notify TRICITY was arrested on the 
Our Friends. charge of libelling the General 
Electric Company the mail received at this office 
has been not only voluminous but highly inter- 
esting. Comments on the situation are as varied 
as the localities from which they come, but per- 
fect unanimity is expressed by our correspondents 
on one point: they all want to know when the 
trial is to be, and to hear what Mr. Coffin will 
have to say in regard to the affairs of the General 
Electric Company. There isa general expecta- 
tion that the information elicited from Mr. Coffin 
by а rigorous examination will be of universal in- 
terest, and worth а trip from Chicago to hear. 


. еже e 
Capt. EUGENE GmnrrrIN has denied in the 


Evening Post the statement which we attributed 
to that paper last week, that the officers admit 
that & few weeks ago the compeny's financial 
situation was precarious," and that the cash on 
hand was reduced by $1,500,000 in two waeks. 


e ж т 

WE HAVE little doubt that the General Electric 
Company will pay its July dividend promptly. 
But, in view of recent events, we urge Mr. Coffin 
to state plainly to his stockholders and to the 
public whether that dividend is paid out of earn- 
ings this year, or whether it is paid from the pro- 
ceeds of sales of treasury assets. 
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Electricity 'The use of electric propulsion 
for for boats on canals has been 
Canals. often suggested, and has come to 
be regarded as & perfectly simple suggestion, all 
that is necessary, according to many of the. pro- 
moters of the scheme, being to establish a trolley 
line for the boats and fit them up with propellers 
or paddle wheels. The New York Legislature, we 
beheve, has passed a law permitting inventors to 
make trials of their inventions in this line on the 
canals under proper supervision, apparently 
ignoring or forgetting the trouble which similar 
attempts with steam propulsion brought about 
some years ago. 

It is scarcely possible that any scheme involv- 
ing the use of propellers will be found practi- 
cable, as the wash of the water has sooner or 
later broken down the banks of the canals in 
all the experiments which have been tried. 

If any plan of electric propulsion is to be а suc- 
ce 8, the propelling power must be placed outside 
ihe water, or at least so applied that any dama- 


ging wash may be avoided. 
e L * 
High Speed Considerable is being written 


Electric Rall ways. at present concerning high- 
speed electric traction, and the possibility of run- 
ning trains at a rate of 150 or 200 miles an hour. 
The subject has been considered heretofore from 
an engineering standpoint, but it presents an- 
other phase which is of equal importance, that 
has certainly not received the consideration which 
it merits. We allude to the practical utility of 
such a road, and the demand for this sort of 
service. In considering the subject from tbis 
point of view it seems as though there are but 
few locations where such & speed would be de- 
manded, and as the expense of travelling at such 
& rate must be far more than by the moderate 
speed steam roads, there is a probability that a 
great majority of pessengers would content 
themselves with the latter. The question there- 
fore arises whether such speeds can be attained 
with financial success, and by this alone will the 
&uccess of high-speed roads be determined. 

The engineering problems, though by no means 
solved as yet, are not so great as to be consid- 
ered at all impossible, but the expense of con- 
structing a roadbed to meet the requirements is 
an unknown quantity, and can be determined 
only by trial. The power necessary to propel a 
train at 200 miles an hour is also a quantity to be 
determined, but both of these are known to be 
greatly in excess of anything known in present 
practice. The resistance of the air is another 
factor which has yet to be determined. 

As the demand for roads of this character is 
at best but small, the most prudent policy would 
seem to be to attain these speeds by means of 
gradual advances in railway improvement, rather 
than project at once a questionable enterprise 
which is more than likely to result in financial 
disaster. 

- ж L 

Іт wournp be well for the officers of the Electric 
Trust to remember that no newspaper can do 
serious injury when it is in the wrong; that the 
only powerful journal is the one conducted with 
fairness, and whose policy is solidly grounded on 


TRUTH. No respectable business concern will 
support a journal which is in the wrong; and if 
Ешествісіту had not been in the right it would 
have been dead long ago. 
е е x 

IT 18 pertinent to remind Mr. Coffin and our 
other regular readers that the editorials on the 
Electric Trust which have appeared in these col- 
umns from time to time were not evolved from 
the inner consciousness of the editor of ELECTRIC- 
ITY alone. They are founded on facte—facts sup- 
plied by scores of the best men in the trade, who 
stand ready to come to the front when called on. 
ErnEcTBICITY has made no mistakes. 

ж а g 

A LARGE number of the leading men in the 
electrical trade have already volunteered their 
services as witnesses, to tell what they know about 
the Electric Trust and its methods. It appears 
to be recognized that the attack of the Trust is 
not aimed at ELECTRICITY alone, but chat it is only 
another move in the general plan which has for 
ita objest the crushing out of all competition and 
of all criticism. 

ж ж ж 

“ Mr. Coffin has recently advised the agents of 
his company to be on the outlook for desirable 
opportunities for investment in the electrical 
line, ав his syndicate has $25,000,000 ready to in- 
vest in good properties." — ELROTRIOrrT, Oct. 5, 
1892. 

What has become of this $25,000,000? Has it 
а] been invested? Or was this announcement 
only a bluff? 


Тнв humorous side of that action for libel can- 
not have escaped the notice of Mr. Coffinand the 
other close readers of Execrricrry. The Boston 
Herald, the leading paper in Boston and New 
England, published Mr. Coffin’s letter on May 11, 
making a perfectly excusable error therein. This 
publication escaped the notice of Mr. Coffin and 
his friends. Even the financial editor of the 
Herald did not know of the error until his atten- 
tion was called to it by us three weeks later. But 
when the matter appeared in Ешкотвісіту Mr. 
Coffin and his fellow directors all read it, and 
re-read it, and began an action for libel. The whole 
incident is conclusive proof that we have not ex- 
aggerated—/hat ELECTRICITY is the best read 
paper in the field ! 


— — 


How It Happened, 


(From the Boston Herald, June 2.) 


Attention has been called to & fact, which until 
now has escaped notice, that there was a fatal 
omission of the word “ fifth” in Mr. C. A. Coffin's 
reply to a series of categorical questions sent to 
him by a director of the General Electric Com- 
pany, as published in the evening edition of this 
paper on May 11. Mr. Coffin was made to say: 

„J can answer categorically to each one of the 
questions ‘ no,’ except to the first part of your in- 
quiry, and to that I answer ‘ yes. 

Now, this should have read except to the 
first part of your fifth inquiry,” ete., and it did 
so read in the morning edition of May 12, for 
which edition proof was read from the original 
copy, which was reprint. 

This matter is revived now to correct any mis- 
apprehension which may have arisen from the 
compositor’s blunder, and because a technical 


paper in New York, or its owner, has been in- 
dicted for libel in part at least for republishing 
on May 17 the correspondence between Mr. 
Coffin and a fellow-director as it appeared in this 
paper on the evening of May 11. The Herald 
regrets that a typographical error, for which hu- 
mun frailty was alone responsible, should have 
temporarily perverted fact and led to unpleasant 
consequences to any of its readers. 


Legal Notes. 


Another Lamp Suit. 

Suit was begun on Monday in the United 
States Circuit Court by the Edison Electric Light 
Company and the Edison Electric Illuminating 
Company of New York against the proprietors of 
the Imperial Hotel, the proprietors of the Hol- 
land House and others, to restrain them from 
using in their buildings any other than the Edi- 
son incandescent lamp, and also to compel them 
to pay damages to the Edison Company for the 
use of tho Westinghouse plant. 


Judge Dennis, in the Circuit Court at Balti- 
more, rendered a decision a few days ago which 
determines Mr. Bowie’s right to provide all nec- 
essary appliances to run his electric road on the 
main business thoroughfare of Baltimore. The 
decision was in the case of the Baltimore City 
Passenger Railway Company, which applied for 
an injunction to restrain the city authorities from 
interfering with the erection of the trolley 
poles. The bill was demurred to by the city, and 
the only question remaining was the construction 
of the two acts of the Legislature which related 
to the matter. This Judge Dennis has settled in 
favor of the railway company. 


In the case of Townsend & Brown against the 
Cloverdale Electric Railway Company, Judge 
Arrington, in the City Court, in Equity, at Mont- 
gomery, Ala., has rendered a decision in favor of 
the complainants. The court decrees that the 
Cloverdale Company is indebted to Townsend & 
Brown in the amount of $188,050, the amount of 
а judgment recovered by them against the com- 
peny in December last, with interest on the same 
from that time, less $50,000, the proceeds of the 
sale of certain bonds held by Townsend & Brown 
as collateral security, which sale was made in 
February last. А sale is ordered by the court 
within the time allowed by law, of the property 
of the Cloverdale Company. It consists in real 
estate in the southern part of Montgomery and 
the electric street railway апа appurtenances. 

Referring to the suit brought in the Supreme 
Court, New York, against Hugh R. Garden and 
Henry C. Davis, to compel them to acoount for 
$250,000 worth of stock of the Consolidated 
Electric Light Company, which Mr. Treadwell 
alleges was wrongfully obtained by the defend- 
ants, Mr. Garden says: “* Mr. Treadwell only 
holds fifty shares out of 25,000 of the Consolidated 
Company. Не was one of the first stockholders 
and has been cognizant of all the affairs of the 
company. When the company was on the verge 
of bankruptey and the stock was not worth 50 
cents а share, Mr. Davis and I, at the directors' 
request, made arrangements which placed the 
company on its feet. Our charges were passed 
upon by the Board of Directors and I received а 
letter from the president, Edwin S. Thayer, in 
which he said my charges were moderate and 
thanked me for the interest I had shown. Re- 
garding the consolidation with the Westinghouse 
Company, the transaction was legal and was rati- 
fied by the directors and & majority of the stock- 
holders. I can show by the records that Mr. 
Davis and I saved the company from ruin. The 
charges are absurd." 
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The Distribution of Power by Alternate- 


Current Motors— lll. 


BY ALBION T. SNELL.* 


б. PRACTICAL APPLICATION OF THE DREHSTROM. 


With a view of adding to the somewhat scanty 
practical information on the subject of multi- 
phase working, the author proposes to lay before 
the Institution & few tests of two Drehstrom ma- 
chines, designed and built by himself some eigh- 
teen months ago. These machines were adapted 
from material at hand, and were built under 
restrictions as to cost and time, and thus can only 
be regarded as rough experimental designs. The 
dynamo was a Gramme wound 10 unit two-pole 
shunt machine, designed to give 160 volts and 60 
amperes, at a speed of about 1,000 revolutions per 
minute. Three insulated copper rings, with suit- 
able brushes, were fitted around the commutator 
and connected to the windings of the armature at 
pointe 120 deg. apart. The ordinary commuta- 
tor and brushes were left intact, so that both 
direct and triphase currents could be taken from 
the armature; and the field was separately ex- 
cited. At а speed of 720 revolutions per minute 
the frequency was 12 ~~ per second. This was 
afterwards increased to 80 ~~ by raising the 
speed of the armature. 

The motor was specially built, and had a lami- 
nated ring magnet, with Gramme windings, and 
a closed circuit armature. It was estimated to 
give 8 в. н. P. at about 1,200 revolutions per min- 
ute, andthe gross weight was approximately 300 
pounds. The armature plates had holes drilled 
parallel to the shaft and as near to the periphery 
as possible without breaking through. In these 
were placed lengths of No. 4 8. G. W. copper 
wire, insulated from the plates and soldered at 
either end to massive copper rings. The field 
winding consisted of six coils, each containing 68 
turns of No. 6S. W. G. copper wire, and having 
a resistance of 0.055 of an ohm. Opposite coils 
were joined in series with each other, so as to 
make three separate circuits. each of 186 turns 
and 0.11 of an ohm resistance, which could be 
connected in star or triangle fashion. as desired. 
This motor proved to be a very effective machine, 
having considerable torque at starting, and а 
speed regulation quite as good as & direct current 
machine of similar output. The only instrument 
available for taking electrical measurements were 
а Cardew voltmeter and a Siemens dynamometer; 
hence it was not possible to measure the angle of 
lag, or estimate the true watts. The experiments 
made with the dynamo and motor are shown in 
the following curves and tables, which at this 
stage may be instructive, since they show the 
order and direction of the difficulties met with in 
Drehstrom working. 


(a) Preliminary Experiments with the Dynamo. 


The three copper rings were connected to pointa 
in the winding at 120 deg. apart. the Gramme 
winding being otherwise untouched. The ar- 
rangement is diagrammatically represented by 
Fig. 14. The field was separately excited by 8.05 
amperes, and the speed was kept at 710 revolu- 
tions per minute. The load was absorbed by 
iron spiral resistances with small self-induction. 
Reedings were taken of the direct pressure; the 
alternating pressure at the ends of the three 
coils, ai, a,, a,; and the current in each of the 
three mains, A,, A,, A, (see Fig. 15, curves 2 and 
8). It was found that with the armature unloaded 
the pressure developed by each coil was practi- 
cally the same; this was also the case when they 
were equally loaded (see Fig. 16). But it fell 
rapidly as the current increased, and so a consid- 
erable difference could be made between the 


*Paper read before the Institution of Electrical Engi- 
neers, London. 
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pressure of the three circuits by simply giving 
different loads to each of them. The magnetic 
induction of the armature core, curve 1, Fig. 15, 
was calculated from the usual formula, Ea = 
N 10 ^ where Ea equals the total number of volts 
in the armature, A the number of turns counted 
all round the armature, N the total flux, and n the 
number of revolutions per second. It will be 
seen that the values of the induction measured 
were all small. The frequency was 12 per second. 
These conditions were not the most favorable, it 


FIG. 14.—Connections of Drehstrom Dynamo, Coils in 
Series. 
is true, but they showed the detrimental effects of 
internal resistance and self-induction in not only 
restricting the output but also in affecting the 
regulation of the pressure of distribution. It will 
also be seen that the direct pressure is higher 
than that of the alternating in the proportion of 
158 to 94 on open circuit, and with 20 amperes in 
each branch (or a total of 1.782 X 20 = 34.64 
from the combined circuit) in the proportion of 
124 to 70. This difference is to be expected, since 
the alternating pressure is the average value of 
120 deg. of the differential curve of poteutial; 
and, further, when the armature is loaded, the 
self-induction probably increases the difference 
between the two values. The apparent output, 
curve 4, Fig. 15, estimated by the product of 
effective amperes and volts, is found to be a maxi- 
mum with about 92,5 amperes in each circuit, or 
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FIG. 15.—Curve 1. Induction in Armature Core. Curve 2. 
Direct Pressure. Curve 8. Alternating Pressure. 
Curve 4. Apparent Watts in each Circuit. 

89 in all. The current was next increased in 

each circuit, so as to find the slope of the external 

characteristic curve. It was found to steadily 
fall at about the same slope until 37.5 amperes 
were reached, corresponding to a torque due to 

65 amperes, this current being rather more than 

that designed for the armature. At this point 

the belt began to slip, and the experiment was 
stopped. It is clear that this class of dynamo 
can be safely overloaded fcr short periods. 

The winding of the armature was next divided 
into six equal parts and opposite sections were 


joined in parallel (see Fig. 17). The copper rings 
were then connected as before to points at 120 
deg. from each other. Each of the three circuits 
had now only half as many turns as with the 
coupling shown in Fig. 14, and one-fourth the 
resistance. The effect of this alteration was to 


00 


in Volts: 


Pressure at brusnes, 


FIG. 16.—Fall of Pressure at Terminals of Drehstrom Dyna- 
mo with Armature Coils Coupled as in Fig. 14. Curve 1. 
Only One Circuit Loaded. Curve 2. All Three Circuits 
Equally Loaded. 

lower the internal resistance of the armature, and 

also, presumably, to reduce the self-induction. 

The excitation was maintained as before at 3.05 

amperes, and the speed also at 710 revolutions. 

The results obtained from the two couplings are 

shown in Figs. 16 and 18 respectively. It is 

noticeable that the parallel winding has not 
materially affected the apparent output of the 
dynamo. The effective number of turns in each 
coil is only one-half that with the series winding; 
and, therefore, for the same heating effect the 
number of amperes is twice as great. То com- 
pare two outputs, then, it is necessary with 
the series arrangement to take only half as 
many amperesas with the parallel one. Referring 
to Figs. 16 and 18, it is found that the apparent 
watts at 710 revolutions per minute are severally 

69 x 20 and 84 х 40, or approximately the same. 

There was probably а smaller lag of current with 

the parallel than with the series connections. 

The smaller pressure and larger current were 

most suitable for testing the motor, and so the 

parallel connections of the dynamo armature 
were used during the whole of the following 
experiments. 

(6) Experiments with the Drehstrom Motor. 


(1) Star or open coil coupling. The motor was 
coupled to a dynamo by belting and then supplied 
with current at frequencies ranging between 12 
and 88.8 ~~ per second. With the lowest fre- 
quency the motor ran light at about 700 revolu- 


FIG. 17.—Connections of Drehstrom Dynamo, Opposite 
Coils in Parallel. 


tions per minute, being nearly synchronous with 
the dynamo. Ав the load was applied the speed 
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decreased, and since the output was inconveni- 
ently small the dynamo speed was raised to about 
900 revolutions per minute, when the following 
readings were taken : 

Groups A and B. 


Exciting cur- 
Amperes rent in 
No. of Speed of Pressureon ineach dynamo field 
test. motor. mains. circuit. circuit. 
| н: 848 ...... 58 21 9.5 
ЕА 746 ...... 55 SI ns 2.8 
B uod 880 ...... ry eee 38 4.5 
4. wu 800 ...... ru deem DT. coss Not taken. 
I. 888 ...... 80 ...... 28.7 ess 4.8 
> мй 866 ...... 80 ...... 97.6 ...... 4.8 
B sme 824 ...... yi et 27.8 4.3 
4 ...... 890 ...... ri am ZO | есес 3.9 
О: une 790 ...... 70 27.6 ...... 9.9 
O uus 800 ...... 7055445 21:0 s 3.9 
(Armature ) 
7 < held SAO soo 84.7 ...... 3.9 
(stationary ) 


The frequency was about 15 in the above ex- 
periments; but the dynamo speed varied from 
932 to 888 revolutions per minute, owing to the 
engine governing badly. 

The load on the engine was next adjusted so as 


Pressure at Brushes, in Volts. 


50 
Amperes іп each of the three circuits. 


FIG. 18.— Fail of Pressure at Terminals of Drehstrom 
Dynamo with Armature Coils Coupled as in Fig. 17. 
Curves 1. Only One Circuit Loaded. Curves 2. All 
Three Circuits Equally Loaded. 

give a steady dynamo speed of 960 revolutions, 


and the tests included in Groups C, D. and E 
were made. 


In C а Prony brake was applied to the pulley of 
the motor, and in D and E a dynamo was driven, 
as in the tests of Groups A and B, this being 
found to be more convenient. 


Group C. 
Pressure Amperesin Weight onend 
No.of Motor on each of 21 in. brake 
test. speed. mains. circuit arm. 
) uis 786 ...... 84 ...... 8i xis 2 lb. 
РЛЕР 624 ...... 89 ...... 32 3 Ib. 
Ва 500 838 82.9 ...... 4 lb. 
4 ...... 500 ...... 81 ...... 38 ...... 4 lb. 
Do es 840 ..... 84 ...... 84.7 ...... 5 lb. 
The frequency was 10. 
Groups D and E. 
Pressure Amperes in 
No. of Motor on each Dynamo 
test. speed. mains circuit speed 
1 || eos 70 . ыы 87.8 20 960 
P E 840 ...... ri n 84.8  ...... 960 
B uico 512 ...... 7i. aT 823.0  ...... 960 
be eset 140 ...... 11.0. Aes 80.0  ...... 960 
54224 820 ...... TE IO ori 28.15 ...... 960 
боры 864 ...... 66 B.I uus 960 
l xs 922 ...... 91  ...... 8l. ue 952 
3 914 90 8020 Stes 956 
gd. uses ЕНЕ 8858 39.  ...... 970 
In both D and E the frequency was approxi- 
mately 16. 


Next, the dynamo speed was increased to 1, 960 
revolutions in Group F, and to 2,000 revolutions 
in Group G; and the motor connections were 


altered to the triangle or closed type. This re- 
quired 1.732 times the current and 1 / 1.732 times 
the pressure for the ваше output with the star or 
open type connections (see the latter part of 5). 
The Prony brake was used in Group F. 


Group F. 
Weight 
Pressure Amperes on Ain. B. H. P. 
No. of Motor on in each brake of 
tests. speed. mains. circult. arm. motor. 
1... 1,820 .. 41.5 ... 26.5. 1... 0.68 
2... 1,480 ... 41 .. 89.8 ... 8... 1.67 
З . . 1.900... 40.5 ... 81 vex 4... 1.8 
The frequency was 32.6. 
Group G. 

No. of Motor Pressure on Amperes in each 
test speed. mains. circuit. 
ТЕСТЕР ОРИ А 80.5  ......... 39.4 
2 388 ^y ен 85 
8 1,000 ......... 3 35 
. 12270 38.75 ......... 30.5 
583 1,702 „ 41.5 ......... 27 

27 
8383 1750 42.5 Motor running 
(tree. 


The frequency was 33. 3. 


Groups A and B were made to see how far the 
excitation of the dynamo affected the experi- 
ments. The pressure on the main varies, of 
course, with the excitation, but the speed of the 
motor, as far as can be seen from these rough 
measurements, is nearly independent of the 
pressure, and seems rather to vary with the fre- 
quency and perhaps the lag. The law connecting 
speed and current variation for constant fre- 
quency and pressure of supply is not very obvi- 
ous, and evidently requires the lag to be taken 
into account. For example, вее Group B : In 
test 6 the motor loaded with 27.6 amperes in each 
circuit and 75 volts makes 866 revolutions; and 
test 7 shows zero speed for 75 volts and 34.7 am- 
peres. Evidently the lag in 7 is far greater than 
that in 6. Thisis confirmed by test 1 in Group D, 
by test 3 in Group E, and test 1 in Group G. It 
is curious to notice how small are the variations 
of current between running light and full load, 
or even when the armature is held stationary. 
This large waste or idle current is most prejudi- 
cial, and ії it cannot be lessened by some practical 
means (by condensers or otherwise) will militate 
geriously against multiphase motors without com- 
mutators. If the revolving part of the motor be 
supplied with the triphase current, these troubles 
will be much less, because the moving parts will 
contain less iron, and hence the hysteresis and 
eddy current losses, and the induction disturb- 
ances will be of less importance. The frequency 
1n the induced circuit is then so small as to give 
little trouble. 

In Group C в Prony brake with a lever 2 feet 
long was fitted around & 16 inch pulley, and the 
motor was supplied with current of 16 ~ per 
second. The pressure and current variations are 
seen to be insignificant, though the speed varies 
some 50 per cent. This low frequency (16) was 
found unsuitable for the design of the motor, 
since it gave too low a speed; but the tests in 
Groups D and E were taken so as to show the 
capabilities of the motor under these conditions. 
The power of the motor was utilized to drive a 
direct current dynamo, the two machines being 
coupled by a belt. The figures in Group D again 
show large variations of speed for nearly constant 
pressure and small changes of current. In Group 
E the pressure was increased, but only a few 
readings were taken, as the increase iu speed was 
insufficient to give results widely different from 
those obtained in the preceding tests. 

In the next experiments the connections of the 
motor were altered to the triangle or closed ar- 
rangement, the end in view being the increase of 
motor speed and consequent output. 

The tests in Group F are some of the most im- 
portant in the series, for the output measured by 
the Prony brake was sufficiently large to give 
practical data. It will be seen that the frequency 


was 32.6 per second and the pressure about 41 
volts. The speed again shows large variations. 
When running light the speed of synchronism, 
1,960 revolutions, was nearly attained. 

In Group G the motor was coupled to a small 
dynamo by а belt, and the frequency was raised 
to 33.3 per second. In test 6 the motor was run- 
ning free, but the speed was 250 revolutions below 
that of synchronism. The best results seem to 
have been obtained with a frequency of about 32 
(test 3, Group F), and it appears probable that if 
the arrangements had been such as to admit of a 
larger current at this frequency, at least 3 в. н. P. 
might have been taken from the motor. 

These rough experiments show the importance 
of reducing the magnetizing current to а mini- 
mum. It can be accomplished by careful attention 
to the design and by making the air-gap as small 
as possible. The Drehstrom motor may be re- 
garded as an open magnetic circuit transformer, 
and the only way to lessen the waste current is to 
make the magnetic resistance as low as possible. 
Mr. C. E. Brown has already suggested bedding 
the field as well as the armature turns in iron, 
and the same end may be attained by perhaps а 
better way,i.e.,by winding the field coils in 
drum fashion. 


7. DREHSTROM MOTORS WITH STATIONARY ARMA- 
TURES. 


Triphase motors are sometimes made with the 
rotary magnetic field in the revolving part of the 
machine. This necessitates brushes and rings, it 
is true, and consequently simplicity of design is 
departed from, but it must be recollected that 
there can be no sparking under ordinary condi- 
tions. The brushes would probably be made of 
flexible strands of copper, such ав are commonly 
used for alternators. The chief point gained is 
that the most marked effects of hysteresis, eddy 
currents, and self-induction are limited to the 
relatively small moving part of the machine, 
whilst the massive stationary portions, which then 
form the armature, are magnetized by currents of 
frequency equal only to the difference between 
the speed of the armature and that of the rotary 
field. Itis clear that the speed of the revolving 
part can never equal that of the rotary field; but 
at normal loads the period of the armature cur- 
rent will be small, and therefore the heating from 
hysteresis, etc., will be comparable with that of a 
direct-current machine, the period probably be- 
ing of the order of from eight to ten per second. 
Herr Dobrowolski's 2 н. P. motor is of this type, 
and а brief comparison with the small motor built 
by the author may be interesting, because it will 
show the order of the results obtained from the 
twotypesof machines. Herr Dobrowolski's motor 
weighed approximately 365 lbs. and the maximum 
output deemed advisable was 4 B. H. P. at about 
1,700 revolutions per minute. On open circuit it 
made 2,100 revolutions, and at 2 B. H. P., the 
rated output. about 1,950. The frequency was 85, 
the supply pressure 70 volts, and the torque at 
starting considerable. The lag was stated to be 
72 deg. when the motor was running light, 28 
deg. at 2н. P. and 22 deg. at3 н. р. The efficiency 
at 1 H. P. was 75 per cent., at 2 H. P., the rated 
output, it had reached to about 80 per cent., and 
at 2.3 H. P. it attained its maximum of 81.4 per 
cent. The author's motor weighed about 300 lbs., 
and at 1,200 revolutions gave 1.8 н. P. on the 
brake, and it was evident from the slight heating 
that this output could have been safely doubled 
if the speed had been raised to about 1,800 revo- 
lutions, but it had a larger lag than the other ша- 
chine, the waste currents at small loads were 
much greater, and the all-round efficiency was 
certainly less. 

8. COMBINED ROTARY AND SYNCHRONOUS MOTORS. 

A multiphase dynamo requires the revolving 
field magnets to be separately excited by a direct 
current. It is reversible, and will run as a motor 
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if supplied with а multiphase current, but is not 


necessarily self-starting, and probably will not 
start against a large torque. If, however, the 
magnets be rotated so as to synchronize with the 
rotary magnetic field, the motor will work as sat- 
isfactorily as a single-phase machine. 

Attempts have been made to combine the ad- 
vantages of a self-exciting rotary field and a 
synchronous motor. The plan proposed is some 
modification of the following idea: The moving 
part, usually the armature, is wound with two 
circuits, the one closed on itself acting precisely 
as the closed circuits of the multiphase armature, 
the second supplied with a direct current and 
therefore having fixed poles. When the field is 
excited by a rotary current the induced currents 
in the closed circuits will start the armature (if 
the torque be not too great) and the permanent 
poles due to the direct current will have but little 
influence. But as the speed of synchroniam is 
approached the induced currents in the armature 
will decrease, and the fixed poles will have more 
effect, until finally the armature rotation will be 
entirely due to them. 

Such a motor has many disadvantages, besides 
requiring an independent direct current. It nec- 
essarily has a low efficiency at starting and at all 
speeds below that of synchronism; but within 
wide limits of load when once started it will run 
at a constant speed with a high efficiency. 

The initial torque cannot be so great as that of 
a simple diphase or Drehstrom winding, since the 
closed circuits on which the starting depends ere 
relatively smaller. 

Mr. Schuckert has built a self-exciting diphase 
rotary-field synchronous motor on the above 
principles. But the method does not appear to 
ofter any special advantages, and it is not likely 
that such motors will supersede ordinary single- 
phase alternators. 


9. SINGLE-PHASE NON-SYNCHRONOUS MOTORS— SELF- 
EXCITING AND SELF-STARTING. 


Messrs. Hutin and Leblanc, C. E. L. Brown, 
and others have devised modified forms of Prof. 
Elihu Thomson's motor, all of which will run 
with single-phase currents, non-synchronously 
and with good efficiency. 

The principle seems to depend on the induction 
of currents in short-circuited coils, in unsymmet- 
rical positions with reference to the main field, 
but this end is not necessarily attained by brushes 
and rings, as in Thomson's motor, but by the 
rotation of the armature itself. In its simplest 
form this type of motor has no commutator, and 
is self-exciting, but will not start. If, however, 
the armature be spun in either direction, it will 
rapidly acquire the speed corresponding to the 
torque, and will then revolve at a uniform rate. 

By the combination of an additional rotary 
magnetic field, the armature can be made to start 
against a considerable torque, and the auxiliary 
field can be stopped after the proper speed is 
attained. Various devices to secure such a field 
are suggested by Mr. C. E. L. Brown, the most 
feasible being two parallel windings on the field 
magnets, one with small self-induction (or even 
capacity), and the other with larger self-induc- 
tion. These two circuits when supplied with a 

ngle-phase current will produce a rotary field, 
and so cause the armature to revolve. (Other 
forms of this ingenious motor have been sug- 
gested by Mr. Brown, for which reference should 
be made to the technical journals of March of 
this year. Most of the arrangements, however, 
necessitate rings and brushes, and the motur it 
therefore only preferable to a synchronous re- 
versed dynamo inasmuch as it is self-exciting and 
self-starting. These two points are of great im- 
portance with small motors, and probably the in- 
vention will be of utility in many ways. ) 

The general details of construction are, broadly, 
similar to those of a multiphase motor, but the 
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number of poles in the field magnets and arma- 
ture must not have & common factor, and the 
windings of both armature and field magnets are 
preferably laid in grooves or holes in the iron, an 
arrangement which permits the magnetic resist- 
ance to be reduced toa minimum and decreases 
losses from Foucault currents, while the weight 
output is increased. This is perhaps the best 
type of single-phase motor up to date, but it is 
undoubtedly susceptible of considerable improve- 
ment, and the problem of alternate-current 
motors suitable for running or ordinary supply 
circuits cannot yet be said to be satisfactorily 


solved. 
(Concluded. ) 


А+ a meeting of the laryngological section of 
the Academy of Medicine, recently, Dr. Wendell 
Phillips exhibited what he called an electric head 


illuminator. A small boy was taken from the 
audience, and a powerful electric lamp was in- 
serted in his mouth, which was then closed on the 
handle which held the lamp. The lights of the 
hall were turned down, and the storage battery 
turned on. The light in the boy's mouth shone 
out through his cheeks, detailing every vein, line 
or uper ection in the skin and gums in the 
mouth. 


Boston Notes. 


By September 1 the cities of Lowell, Lawrence 
and Haverhill, three of the most prosperous cities 


in Massachusetts. will be connected one with the 
other by an electric railway under а single 
management. This fact is expected to give the 
above cities a tremendous boom, and far-seeing 
citizens are making predictions on the future de- 
velopment of the three cities. 


The trouble at the Lynn factories of the Gen- 
eral Electric Company is practically over. Last 
Saturday the company mado a proposition to the 
men conceding 56 hours work and 58 hours pay 
per week, which has been practically accepted. 


The eyes of theentire country are being turned 
towards Boston these days, where changes, de- 


velopments and improvements are being intro- 
duced by the electrical workers, and it is no 
exaggeration to state that within the next two or 
three weeks several new devices of an electrical 
character will be presented for popular favor and 
acceptance by Boston electricians that will mark 
entirely new departures in this great field of com- 
mercial industry. 


The Union Railroad Company, Providence, 
R. I., has secured from the Legislature power to 
absorb every electric and horse railway in the 
State. This is the only instance that we know of 
where a single corporation enjoys sach power and 
authority for an entire State. 


The State of Maine is as enterprising as any 
State in the Union in the matter of electric lights 
and electric railways. Several light and power 
stations are at present underway, and it looks as 
if Bangor and Oldtown would soon be connected 
by electric railway. 


So great is becoming the demand on the Edison 
Electric Illuminating Company of Boston that 


they find it necessary to extend their underground 
wires right along. No sooner is one section of 
the city equipped than the demand for more 
light and power comes from another, so that а 
very large staff of men is constantly employed 
on underground work solely. 


The entire fleet of Nantasket Beach steamers 
are now equipped with electricity. The United 


States system has been installed, the New Eng- 
laud Weston Company having been the contract- 
ors, and the work throughout, including the hand- 
some fixtures, has been donein first class shape. 


The Rapid Transit question for Boston drags 
its slow length along before the Legislature still. 


There does not appear much prospect of the 
problem being tackled without gloves for some 
time to come, and so the patient and long-suffer- 
ing public has to wait until tbe State Solons can 
decide just what the solution of the problem is to 
be. Some very hard things, approaching nearly to 
“cuss words,” have been bandied about in the 
legislative halls and corridors lately, but the 
arriving at a useful decision seems remote yet. 
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Chicago Notes. 


Mr. Thos. L. Townsend, representing Partrick 
& Carter, of Philadelphia, was a Chicago visitor 
last week. Не took in the Fair, and made the 
acquaintance of a number of the exhibitors. 


H. L. Blizzard, manager of the Franklin 


Electric Company of New York, put in the 
greater part of last week in Chicago and at the 
World’s Fair. 


C. A. Daigh, until recently the Chicago repre- 
sentative of the National Electric Company, and 
formerly the manager of the same company, has 


accepted the position of selling agent for the 
Siemens & Halske Electric Company. 


The friends of Wm. F. Taylor, of the firm of 
Taylor, Goodhue & Ames, are sympathizing with 


him in the loss of his daughter, her death oc- 
curring last week after a short illness. 


The Chicago Atheneum has made arrangements 
to give a series of lectures twice а week in one of 
the halls of the building on the Science of Elec- 
tricity " as illustrated in the Electricity Building 
at the World's Fair. Following each lecture the 
members attending will be conducted through 
the building, and exhibits explained by one of 
the lecturers. 


General News. 


What is Going on in the Electrical World. 


Jersey City, М J.— The annual meeting of the 
Cataract Construction Company (Niagara Falls), 
will take place here on June 8. 


St. Augustine, Fla. —'l'he Ponce de Leon 
Hotel is being rewired for & change in its electric 
lighting which it is said will cost $60,000 


Pittsburg, Pa.—C. I. McDonald & Company 
have been awarded the contract for building the 
„ Neville Island and Coraopolis electric 
road. 


Frederick, Md.—The Frederick and Middle- 
town Valley Railroad has been granted а fran- 
chise for an electric railway in specified streets in 
Frederick. 


Harrisburg, Pa.— The session of the Legisla- 
ture ended on the ist inst. The bill giving 
increased powers io electric railway companies 
failed to pass. 


Glens Falls, N. Y.—' The stockholders of the 
Glens Falls Electric Street Railway intend to in- 
crease the capitalstock of the company from 
$30,000 to $120,000. 


Chattanooga, Tenn.—' The Alton Park Land 
Company is going to build an electric railroad 
from this city to Alton Park. Engineers are at 
work on the survey. 


Newport, R. I.—H. N. Hassard has received 
permission from the committee on street lights to 
place à number of electric lights along Eastin's 
Beach, beginning at the Cliff walk. 


Tiffin, Ohio. —Work has begun on the Tiffin 
and Fostoria Electric Railway, and а large force 
of hands will be kept on it until it is completed. 
The road will be fourteen miles long. 


Huntington, L. I.— The town board has 
granted а franchise to the Huntington Electric 
Light, Heat and Power Company for lighting 
election districts 1, 2 and 8 of the town. 


Maumee, Ohio. A franchise has been granted 
to Albion E. Lang. representing the Toledo 
Consolidated Street Railway Company, to build 
an electric railway from Toledo to Maumee. 


Sedalia, Mo.—It is learned that the Missouri, 
Kansas and Texas Railroad Company will at an 
early date commence the construction of a tele- 
phone line from St. Louis to Parsons, Kans., a 
distance of 348 miles. 


Hamilton, Can.--The Hamilton Radial Elec- 
tric Railway Company will in October supply all 
the power required in Hamilton for every pur- 
pose, bringing it from Niagara Falls at an esti- 
mated cost of $200,000. 


Manchester, N. H.—The new contract be- 
tween the city and the Electric Light Compan 
for lighting thia city streets is for ten years and 
will result in а saving of $60,000 ав compared with 
the former contract price. 
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Detroit, Mich.—A franchise has been granted 
to Parke, Davis & Company to do commercial 
electric lighting in the district adjacent to their 
factory, on the condition that they pay an annual 
tax amounting to $31 per mile of wire laid. 


Digby, N. S.— Bear River is to have electric 
light, the generating power to be supplied by the 
falls on the west branch of the river.— The 
have put 


Annapolis Valley Telephone Compan 
lleisle. 


in a branch from Granville Ferry to 


Syracuse, N. Y.—The Syracuse Telephone 
Company has applied to the council for a fran- 
chise to do a telephone busines’, offering much 
lower rates than the present. Wm. Cowie is the 
promoter of the company, which is not yet Incor- 
porated. 


Peekskill, N. Y.— The Peekskill Electric Sur- 
face Railway Company have decided to build the 
road themselves, considering bids offered for the 
construction work to be too high. Work will be 
pushed so as to complete the road as soon as 
possible. 


Salt Lake, Utah.—The mayor's veto of the 
twenty-five year franchise recently granted by a 
vote of council to the Salt Lake and Ogden Gas 
and Electric Light Company although at first 
sustained was on reconsideration of the vote by 
council not agreed to and the franchise stands. 


London, Can.—The Canadian General Electric 
Company have bought out Hunt Bros.’ electric 
lighting and power business, and will make it 
thd nuclens of their new plant and business in 
this city. They have appointed Charles B. Hunt 
local manager. and he will take full charge. 


Elizabeth, N. J.—A charter for a new electric 
railway is being prepared. The road is to run up 
Morris avenue through Springfield and thence 
probably to Summit. The name of the road will 
be the Ursino Park and Springfield Electric Rail- 
way, and Silas D. Drake is itschief promoter. 


Pittsfield, Mass.—A controlling interest in 
the Pittsfield Electric Railway has been bought 
by Dolan Bros., of New Britain. Conn. The new 
owners are said to be desirous of extending the 
railway to Dalton this year, and will do so if such 
action meets the approval of the Pittsfield direc- 
tors. 


Trenton, N. J.—It is understood that a syndi- 
cate has under consideration plans for an electric 
belt line for this city. The talked-of line takes in 
the Interstate Fair, Battle Monument, Cadwalader 
Park, Riverview Cemetery, Broad Street Park, 
Greenwood Cemetery, and back to the fair 
grounds, circling the entire city. 


Bucyrus, Ohio.—The right of way has been 
obtained for an electric railway from Galion to 
Bucyrus. It will be twelve miles long and go 
through a country thickly settled with prosper- 
ous farmers. There is also under contemplation 
the building of a line nen miles long from 
New Washington, through Sulphur Springs, to 
Bucyrus. 


Battle Creek, Mich. — The electric street car 
line in this city has changed management, W. 
J. Willson, the former superintendent and gen- 
eral manager, having been superseded by А. К. 
McRae, of Chicago. who purchased his stock and 
assumed his place. Ex-Governor John L. Bever- 
idge, of Illinois, is the principal stockholder in 
the company. 


Montgomery, Ala.—The sale of the Clover- 
dale electric railway by order of the court may 
lead to a consolidation of the Cloverdale line and 
the Montgomery Terminal Street Railway, a 
scheme which is now under consideration. If 
the consolidation takes place electricity will be 
extended over both lines. The new organization 
will have a capital stock of $350,000. 


Peoria, 11. —The Fort Clark Electric Railway 
has changed hands, the General Electric Com- 
pany having gained possession of it. The new 
directors are F. O. Cunningham, W. T. Whiting, 
of Peoria; G. H. Atkins, J. S. Cummins. F. W. 
Horne and Theodore P. Baily, all of Chicago. 
B. K. Otis, of Peoria. was chosen secretary and 
treasurer to succeed Willis Hall. 


Bangor, Me.—-An electric railway to connect 
Bangor with Hampden, Winterport, Frankfort, 
Prospect and Stockton Springs has been planned, 
and will probably be built Among those inter- 
ested in the scheme are Gen. Н. L. Mitchell and 
E. C. Nichols, of Bangor; H. W. Mayo. of 
Hampden; Fred Atwood, of Winterport; J. 
Manchester Haynes and George E. Macomber, 
of Augusta, and H. L. Shepherd, of Rockport. 
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Cleveland, Ohio. — The Cleveland General 
Electric Company. lately formed by a combination 
of the Cleveland Electric Light Company and the 
Brush Electric Light and Power Cempany, in- 
tends to erect a power station in the downtown 
district and equip it with the latest and most im- 
proved machinery, with cables running all 
through the city to furnish light. heat and power. 
The estimated cost is about $600,000. 


Newark, N. J.—The Central Power Company, 
which secured possession of valuable city fran- 
chises for the distribution of power by purchase 
of the Schuyler Company’s interest, has deter- 
mined to increase its capital stock from $50,000 to 
$100,000, and will proceed at once to develop the 
business of supplying electric power throughout 
the city. Among the men interested in the com- 
pany are A. Q. Keasley and W. H. Lemassena. 


Middletown, Ohio.—C. F. Gunckle, a promi- 
nent banker here, has purchased G. N. Clapp’s 
controlling interest in the Electric Light and Gas 
Company. The electric light plant will be en- 
larged and power furnished for street car and 
other purposes.—There is 8 movement on foot by 
prominent capitalists of Middletown to put elec- 
tric boats on the Miami and Erie Canal, which 
connects Toledo and Cincinnati. 


West Buxton, Me.—Mr. R. S. Brown, of the 
Westinghouse Electric and Manufacturing Com- 
pany, has been in consultation lately with a num- 
ber of our citizens who are anxious to have an 
electric railway from Bar Mills to Bonney Eagle 
by the way of West Buxton. There isa р 
cent water power at Bonney Eagle that might be 
utilized in the generation of power. The road 
will probably be built. 


Niagara Falls, М. Y.—At a meeting of the 
Stockholders of the Niagara Power Company held 
here on the 1st inst. the following directors were 
elected : C. B. Gaskell, Benjamin Flagler, W. C. 
Ely, Peter А. Porter, De Lancey Rankine, A. J. 
Porter, L. W. Pettibone, F. A. Dudley, of 
Niagara Falls, and Dr. Coleman Sellers, of Phila- 
delphia. The board elected the following officers: 
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2, says: ‘‘ Last night an organization known as 
the ‘ Central Indiana Electric Railway Company’ 
was perfected with a capital stock of $4,500,000. 
It is composed of moneyed and influential men 
from Dayton, St. Louis. Chicago, Philadelphia 
and London, England. The purpose of the new 
organization is to connect Indianapolis, Nobles- 
ville, Anderson, Muncie, Elwood, Tipton, Koko- 
mo, Frankfort, Peru, Logansport, Lafayette, 
oo and Fort Wayne by electric street car 
ines.“ 


Washington, D. C.— Engineers have lately 
been engaged in marking the proposed route of 
the Washington and Great Falls Electric Rail - 
road. It is the intention to run а double track 
line as far ав Cabin John Bridge at first, and if 
the business demands it the tracks will be laid to 
Great Falls. The road will begin at the north 
end of the Aqueduct Bridge and be elevated 
twenty feet on steel pillars. The elevated track 
will be twenty-four feet wide, covering the entire 
canal road. It has not been definitely settled as 
yet whether a trolley or motor system will be 
used, but in all probability the latter system will 
be adopted. The power at first will probably be 
supplied by the Fotomac Electric Light Company, 
the works of which are at the Virginia end of the 
Chain Bridge. The presentofficers of the com- 
pany are: President, J. H. Rotherbut; vice- 
president, George S. Chase; treasurer, John G. 
Slater; secretary, Col. Tyree; board of directors, 
Smith Pettit. John G. Slater, J. R. Robbins, C. 
A. Maxwell, J. H. Rotherbut, George Chase and 
W. C. Codd. 


--------------------- ——— 


Conduit Railway System. 


Although some of the matter written on the “ deadly 
trolley is exaggerated, still electrical railroad men, as a 
rule, look to the future with the hope of seeing brought 
out a more perfected electrical railway system that shall 
do away with the many objections and dangers incidental 
to overhead trolley for street use. Asto the outcome of 
just what line of improvement the ideal system ofthe fu- 
ture will be, it is at the present time impossible to say. 
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President and chief engineer, Dr. Coleman Sellers 
(who will move here from Philadelphia); vice- 
president, Benjamin Flagler; treasurer, De Lan- 
cey Rankine; secretary, James S. Milner. 


Hartford. Cunn.—The special committee on 
street railroad improvements recommend a trial 
of the storage battery system on the Hartford and 
Wethersfield road, and this failing, the trolley 
system is their next choice. The Milford storage 
battery system is favored in the committee's re- 
port, but Dr. Robb, of Trinity College, Hartford, 
while calling attention to the suit of the Brush 
Electric Company against the Milford Company 
for infringement of their battery patents, con- 
siders the Milford system inapplicable to the 
Hartford line on account of the heavier grades 
that would be encountered ав compared with 
those on the Milford and Hopedale road. 


Noblesville, Ind. — The city council has 
ranted & thirty years franchise to the Chicago 
lectric Street Railroad Company to put down 
tracks in this city. It is thought that Noblesville 
will be made the focal puint of a network of rail- 
ways extending over the entire Indiana gas belt, 
ad connecting with Indianapolis.--A dispatch 
from Noblesville, received at Indianapolis June 


Conduit and storage battery systems both seem to bein the 
line of progress, with, perhaps, the advantage at present 
with the former. If we only had perfectly clean streets, no 
floods, snows, and obliging and progressive municipal gov- 
ernments, the conduit system would become very popular 
at once. While it is true that these conditions are not 
with usto any great extent, it is also true that by the in- 
genuity of Inventors condult systems are being brought 
forth which are surmounting the many obstacles In the 
path and making the conduit system a reliable and efti- 
cient one. 


Our illustration shows a recently invented condult sys- 
tem which has many points of merit and overcomes many of 
the objections hitherto brought forward. Some electrical 
conduit systems have been practically inoperative on ac- 
count of the arcing of the current from the electrical con- 
ductor to surrounding parts, caused by the Insulation nsed 
not being adequate to prevent it; and also on account of 
the drip from the slot rail opening and consequent flood- 
ing of the conduit, while in many others the numerous 
mechanical parts often get out of order. In the accom- 
panying illustration of the system is shown а cross-section 
v ith y oke (17), as ln cable road construction. which supports 
the conduit (5) and slot-rails (6). The chamber in which the 
conductor (No. 1) is placed is, by the overlapping cover (No. 
7) protected from foods until the water rises to within six 
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inches of the street level. By the form of the trolley arm 
1t becomes impossible for rain to drip into the conductor 
tube. Dirt or water falling through the street slot ів pre- 
vented by the cover (No. 7) from entering the tube which 
contains the electrical conductor, etc., and is gathered at 
the bottom of the large chamber. Ample air insulation 18 
given by the conductor being placed centrally in the trol- 
ley chamber. The lateral and perpendicular motions of the 
trolley arm are provided for by the guide carriage and tbe 
point of contact of the trolley wheel on the trolley may be 
at the top or bottom of it. This promising system 18 brought 
out by the Electrical Conduit Traction Equipment Com- 
pany, 94 Wall street, New York City. 


La Roche New Alternating Dynamo. 

The cut herewith represents one of the types of alterna- 
ting machines built by the well-known La Roche Electric 
Works of Philadelphia. The above company was one of 
the first in America making a specialty of alternating ap- 
paratus. The demand for their alternating machines has 
been so great that they were compelled to make up a full 
line of small alternators, and now build same with a fre- 
quency of 16,000 revolutions, and from 25 to 3,000 lights. 
The La Roche machines are well known throughout the 
United States and Europe. The company has been very 
successful with these machines which are made in two 
classes—self-e xciting and non-exciting. 

The machines from 25 lights up to 500 lights are arranged 


COMMERCIAL PARAGRAPHS. 


Some good contracts have recently been secured by Bos- 
ton electrical supply houses. Among these may be men- 
tioned the Brown Electric Company. which has closed con- 
tract for the equipment of the South Jersey Traction 
Company's road, which will be thirty-six miles 1n length, 
connecting a number of small towns in central New Jersey. 


The firm of Cummer, Craig & Company, Boston, has the 
contract for equipping the new building of the Boston 
Plate and Window Glass Company with a 600-light plant. 
A Crocker-Wheeler dynamo will be installed. This elec- 
trical firm now represents the Crocker-Wheeler, Bishop 
Gutta Percha, Waddell-Entz, General Incandescent Arc 
Light, Star Electric Lamp and Interlor Telephone Com. 
panies. 


The Hawks Electric Company, Summer Street, Boston, 
reports a constant increase in its business, having many 
nice contracts in hand and several additional ones coming 
along. Altogether the outlook for the electrical busi- 
ness is very promising, notwithstanding this is the time of 
the year when a big rush is not looked for. 


No better evidence of the standing and sterling features 
of the Ansonia Electric Company’s specialties could be had 
than from the number of propositions that are being made 
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with ten poles, running at 1,600 revolutions, thereby giving 
a frequency of 16,000 per minute. The larger machines, of 
course, have more poles and give the same frequency, but 
ata lower speed. The alternators have all modern im- 
provements, with all parts interchangeable and made to 
gauge; they have been designed by Mr. F. A. La Roche. 
They have self-otling bearings and an automatic oll over- 
flow. The brushholders are of a new design and so made 
that any degree of tension can be secured. The machine, 
of course, has no commutator, but has two collector rings 
which are made of specially hardened copper well insu- 
ated with mica. The flelds in even the smaller machines 
are made separable so that any repair work can be done 
without interfering with balance of the machine. 

The field bobbins are separately wound and slipped over 
the core, and any of them can be replaced, in case of 
necessity, In a very few minutes. 

The armature is built up of the best laminated, pure 
charcoal iron, well magnetically insulated. The соге із 
mounted on two of the La Roche latest bronze spiders well 
secured to polished steel shaft. The shaft is turned down 
to standard size where entering bearings. The armature 
colls are separately wound, and any Intelligent person can 
replace any or all in a very few minutes as this company 
has а new method of securing the coils to the core. They 
also have a new and improved method of connecting and 
winding the armature whereby the difference of potential 
between colls never exceeds 200 volts, while іп machines of 
other systems now in use the difference of potential be- 
tween coils is from 500 to 1,000 volts. By the La Roche 
system it 18 almost an impossibility to have а burn- 
out or short-circuit from lightning. The colls are insu- 
lated from the core of the armature by the best grade of 
mica that can be procured. It wil be noticed that the 
above cutis not of the self-exciting type, neither is the ex- 
citer attached to this fllustration. 

At atest of some of these machines it was found that 
there was a Variation of only 2 3-10 volts between no load 
and full load, which із a sufficiently close regulation for 
any alternating machine. 

This company has placed alternators with such well- 
known concerns asthe University of Wisconsin; Messrs. 
Queen & Co., Philadelphia; Helios Electric Company, Phila- 
delphia, etc., and they can show flattering testimonials 

from all parties using their system. 

All the machines have a cast-iron sub-base well secured 
and mounted so that no foundation is required, as the sub- 
base answers that purpose. 


them by foreign companies through their representatives 
who are visiting the Fair, they appreciating in particular 
the value of the Wirt Indicators, Wirt Brushes and W.- 
W. Lightning Arresters, of which the Ansonia Electric 
Company are sole manufacturers. 


Very large sales of Habirshaw wire during the past week 
have been reported to us as having been made by the An- 
sonia Electric Company, formerly the Electrical Supply 
Company. 


The good work done by the Wirt Brush 1n saving commu- 
tators seems to be appreciated by the customers of the 
Ansonia Electric Company (formerly the Electrical Supply 
Company), Judging from the growth of the sale of the 
brush. 


INCORPORATIONS. 


The Poudre Valley Telephone Company. Greeley, Col. 
Capital stock, $5,000. Directors: И. С. Watson, А. S. 
Eaton, Harrison Teller, Willus Н. Eaton and James S. 
Newell, Thecompany will operate lines from Greeley to 
Eaton and from Greeley to New Windsor, Fort Collins and 
North Poudre canon. The object of the company is to 
assist the irrigating system of Poudre Valley and not for 
personal profit. 


The Fort Smith and Van Buren Electric Light and Power 
Company. Fort Smith, Ark. Capital stock, $100,000. ln- 
corporators: W. C. Lemert, Jas. B. Gounly, Miles N. Beaty, 
А. F. Howard, Wm. Blair, F. T. McClure and R. C. McClure. 
The company propose to conduct, maintain and operate an 
electric street railway from Fort Smith to Van Buren, and 
to purchase or consolidate with other street railway com- 
panies in either or both of said cities., and to maintain and 
operate the same ; and alsothe production, generation and 
furnishing of light, heat and power. 


The College Hill Electric Railway Company of Cincin- 
nati. Capital stock, $10,000. Incorporatots: Peter G. 
Thompson, Lowe Emerson, Adam G. Gray, Newbold 1. 
Pierson and Samuel A. Rump. 


United States Automatic Telephone Register Company, 
Chicago. Capital stock, $100,000. Incorporatoi:s: Sylvanus 
Hemans, Willam B. Thompson, Frank P. Blair. 

The Mason Electric Company of New York City—to 


manufacture and deal in electrical goods in New York 
City and Brooklyn. Capital $25,000. Directors: Albert 


Van Derwerken, James Н. Mason, Albert Van Derwerken, 
Jr., and Frank B. Johnson, of Brooklyn. 


The Garton-Daniels Electric Company, Keokuk, Iowa— 
to manufacture the Garton lightning arrester апа other 
electrical machinery апа appliances. Capital stock, 
$20,000. Incorporators: W. R. Garton and J. C. Daniels. 


Bar Harbor Electric Light Company, Portland, Me.—to 
supply light, heat and power by gas or electricity. Capi- 
tal stock, $75,000. President, Geo. F. West, of Portland; 
treasurer, Luther A. Leach. 


ELECTRICAL PATENT RECORD. 


— 


LETTERS PATENT ISSUED May 30, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


498,4(8. Electric-Railway Trolley. Patrick Е. O'Shaugh- 
nessy, New York, N. Y., assignor to the Sprague Elec- 
tric Railway and Motor Company, same place. Filed 
Sept. 27, 1888. : 

498,435. Klectric-Rallway Trolley. Rudolph M. Hunter, 
адыр, Pa., assignor to the Thomson-Houston 
Electric Company of Connecticut. Original application 
filed June 7, 1888. Divided and аррисагов filed Nov. 8, 
1888. Again divided and this application filed March 4, 
1 


892. 

498,577. Electric Locomotive. Albert Schmid, Allegheny, 
assignor to the Westinghouse Electric and Manufactur- 
ing Company, Pittsburg, Pa. Filed Nov. 16, 1891. 

498,608. System of Supplying Currents to Electric Rail- 
ways. Charles Zipernowsky, Buda-Pesth, Austria- 
Hungary. Filed March 7, 1891. 

498,607. Operating Street or Station Indicators. Ruben B. 
Ayres, New York, N. Y. Filed Dec. 22, 1891. 

498,722. Trolley for Electric Cars. Robert D. Nuttall, 
Allegheny, Pa. Filed July 14, 1891. 

498,728.  Electric-Railway Trolley. Robert D. Nuttall, 
Allegheny, Pa. Filed May 10, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


498,269. Electric-Arc Lamp. Louis Hills, New York, N. Y. 
Filed Sept. 2, 18¥1. 
498,319. Electric-Lighting System. Charles E. Scribner, 
Chicago, lll., assignor to the Western Electric Com- 
any Same place. Filed June 1, 1889. Renewed Nov. 
1 


498,274. Adapter for Lamp-Sockets. Henry P. Ball, Sche- 

nectady, assignor to the Edison General Electric Com- 
any, New York, N. Y. Filed July 6, 1892. 

498,387. Electric-Arc Lamp. Frederick D'A. Goold, New 
York, N. Y., assignor to the Edison General Electric 
Company. same place. Filed Nov. 7, 1891. Renewed 
Dec. 31, 1892. 

498,566. Electric-Arc Lamp. Paul Nordmann, Berlin, Ger- 
many, assignor to Slemens & Halske, same place. 
Filed Nov. 16, 1892. 

498,570. Suspension Device for Electric Lamps. James J. 
Renehan, New Britain, Conn. Filed Sept. 29, 1892. 

498,604. Electric-Arc 1 1050 Hugh Alexander, Brooklyn, 
N.Y. Filed April 19, 1890. Renewed Nov. 4, 1892. 


DYNAMOS AND MOTORS. 


498,397. Pole-Piece for Dynamo-Electric Machines. Elihu 
Thomson, Swampscott, assignor to the Thomson-Hous- 
ton Electric Company, Boston, Mass. Filed Aug. 26, 


1892. 

496,462. Electric Rotary Fan. Julian F. Denison, New 
Haven, Conn.. assignor to the Backus Water Motor 
Company, Newark, N. J. Filed March 15, 1892. 

498,587. Dynamo-Blectric Machine. Charles E. Dressler, 
New York, N. Y. Filed Oct. 6, 1891. 

498,588. Electric Generator or Motor. Charles E. Dressler, 
New York, N. Y. Filed Sept. 15, 1892. 

498,585. Electrical Rotary Motor. William J. Still, Toronto, 
Canada. Filed Dec. 28, 1891. 


BATTERIES. 


498,499. Galvanic Battery. William Burnley, North East, 
Pa. Filed June 15, 1882. 

498,743. Galvanic Battery and Electrical Toy Instrument. 
William A. Connelly, Boston. Mass., assignor to the 
а Company, Portland, Ме. ed Sept. 1, 
1892. 

TELEPHONE AND TELEGRAPH APPARATUS. 


498,286. Telephone System. Emery A. Clark, Sioux City, 
Iowa, assignor, by direct and mesne assignments, to 
the Clark Automatic Telephone Equipment Company, 

same р, Filed April 5, 1892. 

498.243. Telephone-Switch. Augustus G. Davis, Balti- 
more, Md. Filed Nov. 25, 1892. 

498,991. Automatic Telephone-Exchange System. Alfred 
S. McCaskey, Chicago, Ill. Filed Aug. 25. 1892. 

498,309. Telephone Transmitter. Charles F. Scattergood, 
Albany. N. Y. Filed Dec. 14, 1892. 

498,508. Index for Telephones. Frank 8. Blanchard, Wor- 
cester, Mass. Filed Oct. 10, 1892. 

498,529. Printing-Telegraph. Edward у. Baillard, New 
Utrecht. N. Filed Feb. 4, 1893. 

498,674. Printing-Telegraph. Donald Murray, 
New South Wales. Filed Nov. 2. 1892. 


MISCELLANEOUS. 


498,289. Electrical Signaling System. Alfred S. McCaskey, 
Chicago, III. Filed July 29, 1892. 

498.290. Railway iE nea ah System. Alfred 8. Mc- 
Caskey. Chicago, Ill. Filed July 29, 1892. . 
498,372. Electric Registering Device. Barton В. Ward, 

New York. N. Y. Filed May 28, 1890. 

498,407. Insulated Binding-Post. Richard Н. Rich, Bev- 
erly, Mass. Filed July 15, 1892. 

498,448. Fire-Alarm System. Joseph Sachs, New York, 
М. Y. Filed June 24, 1892. 

498,468. Electric Alarm-Clock. 
ford, Conn. Filed May 6, 1892. 

498,492. Gas Lighting or Extinguishing Apparatus. James 
Sangster. Buffalo, N. Y. Filed Dec. 27,1892. 

498,519. Electric Perforating-Pen. Aaron D. Lewis, Canton, 
Mo., and Silas Witherell, Fort Madison, Iowa; said 
Witherell assignor to said Lewis. Filed April 28, 1892. 

498,560. Electric Cut-Out. William P. Mashinter, Mon- 
treal, Canada, assignor of two-thirds to Herbert Mon- 
tague Linnell and Charles Morton, same place, 

July 5, 1892. Р 

498,694. Electric Car-Brake. Nicholas J. Clute, Schenec- 
tady, N. Y. Filed Oct. 24, 1892. 

498,707. Copper-Coating the Hulls of Vessels. Thomas 8. 
Crane, Kast Orange, N. J. Filed Oct. 12, 1892. 

498,710. Electric Time-Alarm. Charles 8. Gibson, South 
New Berlin, N. Y. Filed Oct. 12, 1892. 

498,735. Electric Welding Apparatus. John Н. Bassler, 
Myerstown, Pa. Filed Aug. B. 1892. 
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Electric Heating. 


BY W. 8. KEY. 


One after another the various departments in 
municipal, social and domestic economies are 
being entered by that subtle yet withal useful 
force, electricity; and so sure asit effects an en- 
trance therein it makes itself so indispensable a 
factor that there is no thought entertained of re- 
tiring it again, for itis impressed into service as 
human ingenuity supplies the mechanical ad- 
juncts, and all that remains is for some one to 
touch & button and electricity does the rest. Who 
could have thought fifteen years ago, nay, even 
ten years ago, that the business of electric light- 
ing alone would have assumed the proportions it 
has to-day, to say nothing of the phenomenal 
growth of electric railways and the utilization of 
electricity for general power purposes? And yet 


А MoDEL ELECTRICAL KITCHEN. 


there аге the facts that never before in the his- 
tory of theoretical or applied science has success 
been 80 quickly achieved as in this particular field, 
and the end is not yet. 

The most recent development in electrical ap- 
plications is that of heating; and while the world 
has almost had to gasp for breath as it has noted 
the rapid changes and improvements taking place 
in lighting and power, it will require a prophet 
and more than a prophet to predict when or 
where the ultimate limit shall be reached in the 
field of electric heating. This assertion is 
prompted by an unique experience the writer had 
a few daysago in Boston. It was a hungry and 
famishing crowd consisting of an even dozen 
newspaper men that assembled in a cosey kitchen 
belonging to the American Electric Heating 
Company, Boston, to watch the cooking of a 
first-class dinner by an Italian chef, after which 
the company were invited to partake of the tooth- 
some viands which had been duly prepared with- 
out a spark of fire or a live coal or cinder being 
utilized. 

The dinner was announced for ІР. M., and at 
that hour the dozen guests were on hand and 
ready for the onslaught. Before that act was 


kitchen, 


possible, however, they were invited to take pos- 
session of the kitchen and have their appetites 
whetted by watching the entire process of prepar- 
ing and cooking every morsel of food they had 
been invited to partake of. The guests were 
naturally curious to watch the culinary opera- 
tions, and in vain looked round to find anything 
resembling a stove or a cooking range. Instead 
of these usual devices there was а large cupboard 
overhead, as seen in the accompanying cut of this 
wheiein were ranged the various 
utensils, Extending along and fixed to the wall 
immediately below said cupboard was an electric 
switchboard, with plugs, sockets. cut outs, eto., 
such as аге usually found where electricity is 
used. Then, as will be seen, there was a dresser 
or tableon which the utensils in actual use stood, 
including coffee pot, plate warmer, saucepans, 
spider, steamer, pie plate, etc., each article look- 
ing identically like similar articles used in any 


(Fic. 1.) 


ordinary kitchen, with this difference, that by 
means of a flexible silk cord, or incandescent 
lamp wire, each utensil was connected with the 
switchboard. At the end of this dresser stood a 
large oven; on top of this a grill, the fumes from 
which were conveyed away by means of a flue. 
Next there was a vertical copper boiler, such as is 
used in any house, the water pipes from which 
were conveyed to а sink stone and wash bowl on 
the opposite side of the kitchen where a plentiful 
supply of hot water could be obtained through 
ordinary faucets. Now every one of these pieces 
of domestic apparatus was being heated by elec- 
tricity and doing as fine a piece of cooking as 
could be desired. The joint of beef in the oven 
sputtered in its gravy and emitted a most fragrant 
odor; the steak on the grill sizzled in an appetiz- 
ing way for a few minutes till it was done to a 
turn, while the fragrant green peas steaming 
over the potatoes, and the aromatic Mocha 
brewing in the coffee urn, gave zest to the 
appetite, and held out promise of some in- 
teresting gastronomie exercises to follow. 
When dinner was at last announced—the cooking 
throughout taking about one-half the usual time 
—the guests fell to and did ample and speedy 


justice to the good things set before them, in- 
cluding fillet of soles, beautifully browned; lob- 
ster in sauce; roast of beef; steak, green peas, 
potatoes, French rolls and black coffee, which all 
declared were first class in every particular, and 
certainly more tasty than when cooked in the 
ordinary way. 

There were no post-pran‘ial exercises, but dur- 
ing dinner the new departure in electrical science 
and its adaptability to the purposes of the cuisine 
were fully and freely discussed. 

. Then all were escorted to see the exhibition of 
devices which this company now own and are put- 


ting on the market. as well as to watch several of 


their expeits at work evolving and developing 
new appliances and new uses for this process of 
electric heating, which uses bid fair for being to 
all intents and pnrposes illimitable. 

Having thus given some account of the electri- 
cal kitchen, which is herewith accurately repro- 
duced in Fig. 1, we may proceed to state that Fig. 
2 represents an electric tea or coffee urn, Fig. 3 
an electric plate or dish on which to keep a steak, 
chop or joint hot while being carved or eaten. 

In this article it is impossible to enumerate one 
tithe of the devices shown. Suffice it to say that 
this electric heating process is being applied to 
tailors’ irons, better known as tailors’ роовев” ; 
to pressing irons for hatmakers; soldering irons 
for tinsmiths and braziers; cigar lighters; brand- 
ing irons for stock-breeders; smoothing irons for 
lanndry work; glue pots for carpenters’ use, and 
many other similar uses. 

The foregoing, however, do not exhaust the 
list. for this company have apparatus whereby, 
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COFFEE AND ТЕА URN. 


without the aid of furnace or any other heating 
device in cellars, houses and buildings of what- 
ever kind can be heated by hot air or hot water. 
To accomplish this by hot air all that is needed is 
to place the electric radiator, Fig. 4, in a floor 
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register and turn on the current, when the air 
passing from the cellar, a cold air box, or from 
the outside, will be instantly heated, passing into 
the room and thereby creating a draught ensuring 
peifect ventilation. Or ап ordinary water boiler, 
Fig. 5, can be heated with these radiators, thereby 
securing a circulation of steam or water, as the 
case may be, through the pipes and ordinary ra- 
diators as in daily use. The company likewise 


own а combination which secures certain degrees 
of heat sufficient to heat any place for hours after 
the current has been turned off, the necessary 
amount of heat having first been evolved. 

As will be seen from Fig. 6, which shows how 
а Street car is heated by electricity, the pipes are 
arranged beneath the seats, and so perfect is this 
system, after many exhaustive experiments and 
tests, that an even and equable temperature of 55 
degrees Fahr. can easily be maintained in the 
cars continuously whatever be the temperature 
outside, even down to zero or far below. The ad- 
vantage of such & system of heating, doing away 
with the cost, care and dirt incidental! to the use 
of stoves, will be appreciated by all. Incidentally 
it may be stated that this company own nearly all 
fundamental patents issued on car heating devices, 
whether the heat be produced by radiation or by 
connection, by the direct circulation of hot air 
or by the radiation of heat from suitable pipe 
surfaces. Of course it hardly needs to be stated 
that the current needed for car heating is taken 
from the trolley wire overhead. 

In the metallurgical arts there is a wide field 
opening out for electric heating, and the assayer 
can heat his muffles to the finest shade of temper- 
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ature by devices now available, while the smelter 
сап dispense with all the smoke and dirt which 
accompany the use of coal or coke. During the 
exhibition last week а heat running up to some- 


PLATE Stove. (Fio. 3.) 


ELECTRIO HEATING Bx Hot WATER CIRCULATION. 


thing like 2,400 or 2,500 deg. Fahrenheit was 
evolved by electric current in very few minutes, 
melting white flinty sand so thoroughly in а cru- 
cible that when it cooled off it was converted into 
stone. 

For manufacturing jewelers there is а certain 
and complete revolution of business methods 
pending, for apparatus has been perfected by 
means of which gold and silver rings can be al- 


most instantly soldered, and the welding of links 
in watch and other chains becomes child's play. 
And in the use of any and all of these various de- 
vices the question of economy is of supreme im- 
portance. The ordinary street current can be 
utilized, suitable devices having been perfected 
for transforming current to exactly what is needed 
for any purpose. Hitherto the costliness of elec- 
tricity has stood in the way of its more general 
use; now this objection has become a thing of the 
past, and it goes without saying that it cannot and 
will not be long ere every one of the devices in- 
troduced to the world by this company will be in 
universal use and demand. 

We have said but little of this remarkable step 
forward as compared with all we might have said, 
yet we have said sufficient to interest our readers 
in the most recent and promising departure in 
electrical science. 

Before concluding we may state that the Amer- 
ican Electric Heating Corporation, with a capital 
of $5,000,000, having its chief offices at 274 Pur- 
chase street, Boston, is composed of Mr. Edward 
Jewell, Boston, president; Arthur B. Smith, 
Boston, treasurer, and the following directors: A. 
M. Dodge and J. F. Tams, New York; H. C. 


Duell, Syracuse; F. D. Hager, St. Paul; Charles 
Odell, Salem; Ambrose Eastman and Ed. Jewell, 
Boston, and A. B. Smith, Cliftondale. all well 
known and wealthy business men in their respec- 


tive communities. They have purchased all in- 
ventions and patents of any value on electric 
heating, and propose to do business on a most 
extensive scale. 

The American Electric Heating Corporation 
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Соп, Hearer. (Fic. 4.) 


will not manufacture or sell these goods, sub- 
companies having been organized for the manu- 
facture ага sale of these varied devices. Among 


(Ете. 5.) 


these companies in the East are the Central Elec- 
trio Heating Company, 26 Cortlandt street, New 
York, апа the New England Electric Heating 
Company, 629 Atlantic avenue, Boston. These 
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and other sub-companies are already doing a 
flourishing business, though hitherto no effort 
has been made to interest the general public 
until now. | 

Thet the undertaking is bound to be an unqual- 
ified success is beyond all question, the demand 
having suddenly become both greatand promising. 


Electric Cooking and the Load Factor.* 
The demand which is slowly, but surely, being 


coaxed into existence for electric sundries in the 


household is likely to have a most healthy action 
in increasing the load factor of our central sta- 
tions, and in coming to the rescue of those engi- 
neers who have at present reason to groan over 
the day-load, or, rather, want of it. It is in its 
effects, rather than in itself, that electric cooking 
is of interestto ов; but it may be well to chroni- 
cle the advances which have been made in some 
directions in the art. Of course, for some time 
to come electricity will be a luxury, or at the 
best an expensive necessity, to those who dabble 
in the enticing and scientifically-cleanly applian- 
ces which are now so much in evidence at the 
hands of Mr. Dowsing, and associated with the 
names of Carpenter, Binswanger, Crompton, 
Hirst and others. 

The first asbestos-covered wire resistance coil 
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appliances were sadly deficient in even the most 
elementary design and the wonder is that they do 
so well; but some of the recent patterns have a 
claim upon our attention, if only as examples of 
evolution, & proof positive that efficiency is only 
io beobtained by & mastery of details and by 
keeping in view the laws upon which even the 
simplest action of our domestic life is based. 
Where heat has to travel, air spaces have been 
done away with where not wanted, although they 
are very useful at present untilthe vacuum jacket 
which has been promised becomes un fait ac- 
compli and is available as a non-conducting wall 
for heat vessels. 

Carpenter in the States and Crompton in Eng- 
land have buried higbly-resisting wires in 
enamel, and such an arrangement has been ex- 
ploited with fair success. About the same time, 
Binswanger and Hirst began to use a special vit- 
reous cement, with platino-iridium wire embedded 
in it, and they, too, have found that despite the 
present costliness of such utensils, there are 
members of the moneyed public to whom conve- 
nience and novelty outweigh the, to them, small 
additional expense. Of course, the dealers benefit 
in the first instance, and the central stations al- 
ways, so the latter cannot but regard such enter- 
prising firms as their best friends in a time of 


* From the Electrical Review, London 


ELECTRIC CAR HEATING. 


need. The last-named vitreous enamel can be 
applied to any existing vessel, and the absence of 
firing marks the distinction between it and the 
Carpenter system. Recent tests have shown that 
the heating of water is practically (a self-evident 
faot to the most primitive physicist) the most try- 
ing task electricity can be given. 

The first design of heater was akin to the toddy 
ladel, but was soon displaced by a kettle provided 
below with the resistance wire. In such a forma 
kettle containing two pints of cold water can, it 
is said, be brought up to boiling point with five 
amperes at 100 volts, in from 16 to 18 minutes. If 
we вьу 20 minutes, to be on the safe side, it may 
betaken that one-sixth of & unit would be re- 
quired for each charge; that is, at present average 
prices, it costs $d. to boil 1 pint of cold water by 
electricity. Sixty watt hours have achieved this 
feat under test conditions, and the application of 
the principles of calorimetry have caused the 
efficiency to go up till little further can be ex- 
pected as to improvement in this direction. 


Seventy-five per cent. to 80 per cent. can be 
guaranteed as a return of the total heat energy of 
the current supplied, and no perceptible differ- 
ence has yet been found between the effective- 
ness of alternating and continuous supply. The 
loss is simply one of radiation which it is impos- 
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sible to altogether overcome. Where this has 
been counteracted, 90 per cent. return bas re- 
sulted. Bolder attempts аге being made with 
large ovens and appliances for hotel kitchens. and 
with these notable results have been obtained. 
Mr. Binswanger's latest oven, 20 inches by 14 
inches by 18 inches, сап be kept up 850 degs. 
F. to 400 degs. F. for three hours by an expendi- 
ture of 1,200 watts if it has been brought up to 
working heat with 1,800 watts, and the first heat- 
ing of the contents done with this energy. 


In the latest small heater, one pint of water сап 
be raised from 15 degs. С. to 100 degs. C. by 75 
watt-hours. showing an efficiency of 73 per cent. 
The small curling-iron heater takes } ampere at 
100 volts for 14 minutes to raise it from 15 degs. 
C. to 200 degs. C., say, a demand of 75 watts for 
an infinitesimal time per diem. Irons of large 
sizes are being handled. A tailor's goose, weigh- 
ing 15 lbs., while at work, takes 4 amperes at 100 
volts, or 400 watts, say 2d. per hour. The surface 
heater for badly-ventilated rooms and offices of 
about 10 feet by 12 feet, to maintain a tempera- 
ture of 60 degs. F. during winter weather, absorbs 
five amperes at 100 volts, or half a unit per hour, 
and although outrageously extravagant compared 
with gas fires, there seems to be а likelihood of 
many &city man blessing the company which 
burns coal across the river to supply the heat for 
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his comfort in the densest part of the city itself. 
It cannot be enforced too strongly that the cost 
of all such service performed by electrical means 
must always be far above anything chargeable to 
gas. To produce heat by the operation of the 
C? в law means the erection and maintenance of 
three separate sets of plant at one locality, the 
losses in which must certainly be paid for by the 
consumer, and in addition to this he has to pay 
his share of the maintenance of a costly and ex- 
tensive system of mains and converters—a sys- 
tem whose capitalized cost reduced to per unit 
per consumer is out of all proportion to the 
equivalent in a net-work of gas mains. 


To supply 200 heaters of the size mentioned 
would require а boiler, an engine, and a 
dynamo plant, each of 100 kilowatt capacity, 
whereas for gas supply the storage provided 
would be capable of dealing with many thousand 
such appliances and call for no increase. 

Notwithstanding this fact, there is no doubt 
that the sooner central stations follow the lead of 
the gas companies and inaugurate, by their own 
efforts. a system of hiring, of hire-purchase and 
rental of domestic heating and cooking applian- 
ces, the sooner will their profits be proportionate 
to the scientific success of the industry. 

If the domestic applications do not do all that 


А.а. < Хд ^ 


(Fic. 6. SEE Pace 299.) 


some fondly hope they will do for electricity, 
they will at least assist the other economies 
which are already being practised by station 
managers, and tend towards that desirable result 
—the payment of & fair dividend to the share- 
holders, and a proportionate remuneration to 
those engaged in the operations of supply. Ap- 
proximately, the cost of heating by electricity is 
about ten times the cost of gas, taking gas at 
2s. 6d., electricity at 3d,, and theoretical effi- 
clency. 


A Long Cable. 


The duplicate cable of the Central and South 
American Telegraph Company has been success- 
fully laid by the steamship Silvertown. It ex- 
tends in three sections from Salina Cruz, Merx., to 
Chorillos, Peru, via San Juan del Sur, Nicaragua, 
and Santa Elena, Ecuador, and is nearly 2,500 
miles long. The cable was manufactured in 
London, and the laying operations were superin- 
tended by Herbert Kingsford, engineer and elec- 
irician. 


it Shows Progress. 

The Architects Electrical Bulletin for June 
shows a marked improvement over previous issues. 
It is entirely creditable to its publishers, and is 
indeed a well edited ‘‘ monthly review of the art 
of electric wiring." 
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ON LIGHT AND OTHER HIGH FRE- 
QUENCY PHENOMEN A. —III. 


BY NIKOLA TESLA.* 


It is desirable, in order to maintain the vibra- 
tion economically, to reduce the impact and fric- 
tional losses as much as possible. As regards the 
latter, which in the electrical analogue correspond 
to the losses due to the resistance of the circuita, 
it is impossible to obviate them entirely, but 
they can be reduced toa minimum by a proper 
selection of the dimensions of the circuit and by 
the employment of thin conductors in the form 
of strands. But the loss of energy caused by the 
first breaking through of the dielectric—which 
in the above example corresponds to the violent 
knock of the bottom against the inelastic stop— 
would be more important to overcome. At the 
moment of the breaking through, the air space 
has a very high resistance, which is probably re- 
duced to a very small] value when the current has 
reached some strength and the space is brought 
to a high temperature. It would materially 
diminish the loss of energy if the space were 
always kept at an extremely high temperature, 
but then there would be no disruptive break. By 
warming the space moderately by means of a 
lamp or otherwise, the economy as far as the arc 
is concerned is sensibly increased. But the mag- 
net or other interrupting device does not dimin- 
ish the loss in the arc. Likewise, a jet of air only 
facilitates the carrying off of the energy. Air, 
or & gas in general, behaves curiously in this 
respect. When two bodies, charged to a very 
high potential, discharge disruptively through an 
air space, any amount of energy may be carried 
off by the air. This energy is evidently dissi- 
pated by bodily carriers in impact and collisional 
losses of the molecules. The exchange of the 
molecules in the space occurs with inconceivable 
rapidity. A powerful discharge taking place be- 
tween two electrodes, they may remain entirely 
cool, and yet the loss in the air may represent 
any amount of energy. Itis perfectly practica- 
ble, with very great potential differences in the 
gap, to dissipate several horse-power in the arc of 
the discharge without even noticing a small in- 
crease in the temperature of the electrodes. All 
the frictional losses occur then practically in the 
air. If the exchange of the air molecules is pre- 
vented, as by enclosing the air hermetically, the 
gas inside the vessel is brought quickly to a high 
temperature, even with a very small discharge. 
It is difficult to estimate how much of the energy 
is lost in sound waves, audible or not, in & power- 
ful discharge. When the currents through the 
gap are large, the electrodes may become rapidly 
heated, but this is not a reliable measure of the 
energy wasted in the arc, as the loss through the 
gap itself may be comparatively small. The air 
ог а gasin general is, at ordinary pressures at 


least, clearly not the best medium through which . 


а disruptive discharge should occur. Air or other 
gas under great pressure is of course a much 
more suitable medium for the discharge gap. I 
have carried on long.continued experiments in 
this direction, uufortunately less practicable on 
account of the difficulties and expense iu getting 
under great pressure. But even if the medium 
in the discharge space is solid or liquid, still the 
same losses take place, though they are generally 
gmaller, for just as soon as the arc is established 
the solid or liquid is volatilized. Indeed, there 
is no body known which would not be disinte- 
grated by the aro, and it is an open question 
among scientific men whether an arc discharge 
could occur at all in the air itself without the 
particles of the electrodes being torn off. When 
the current through the gap is very small and the 


* A lecture delivered before the Franklin Institute at 
Philadelphia, Feb. 24, 1898, and before the National Elec- 
tric Light Association at St. Louis, M 0., March 1, 1898. 
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arc very long, I believe that a relatively consid- 
erable amount of heat is taken up in the disinte- 
gration of the electrodes, which partially on this 
account may remain quite cold. 

The ideal medium for a discharge gap should 
only crack, aud the ideal electrode should be of 
some material which cannot be disintegrated. With 
small currents through the gap it is best to em- 
ploy aluminum, but not when the currents are 
large. The disruptive break in the air, or more 
or less in any ordinary medium, is not of 
the nature of a crack, but is rather com- 
parable to the piercing of innumerable bullets 
through а mass offering great frictional resistance 
to the motion of the bullets, this involving con- 
siderable loss of energy. А medium which would 
merely crack when strained electrostatically— and 
this possibly might be the case with а perfect 
vacuum, that is, pure ether —would involve а very 
small loss in the gap, so small as to be entirely 
negligible, at least theoretically, because a crack 
may be produced by an infinitely small displace- 
ment. In exhausting an oblong bulb provided 
with two aluminum terminals with the greatest 
care I have succeeded in producing such a 
vacuum that the secondary discharge of a dis- 
ruptive discharge coil would break disruptively 
through the bulb in the form of fine spark 
streams. The curious point was that the discharge 
would completely ignore the terminals and start 
far behind the two aluminum plates which served 
as electrodes. This extraordinarily high vacuum 
could only be maintained for a very short while. 
To return to the ideal medium, think, for the 
sake of illustration, of a piece of glass or similar 
body clamped in а vise, and the latter lightened 
At а certain point а minute in- 
crease of the pressure will cause the glass to crack. 
The loss of energy involved in splitting the glass 
may be practically nothing, for though the force 
is great the displacement need be but extremely 
small. Now imagine that the glass would possess 
the property of closing again perfectly the crack 
upon a minute diminution of the pressure. This 
is the way the dielectric in the discharge space 
should behave. But inasmuch as there would be 
always some lossin the gap the medium, which 
should be continuous, should exchange through 
the gap at a rapid rate. In the preceding exam- 
ple, the glass being perfectly closed, it would 
mean that the dielectric in the discharge space 
possesses в great insulating power; the glass being 
cracked, it would signify that the medium in the 
space is a good conductor. The dielectric should 
vary enormously in resistance by minute variations 
of the E. M. F. across the discharge space. This 
condition is attained, but in an extremely imper- 
fect manner, by warming the air space to a cer- 
tein critical temperature, dependent on the x. M. 
F. across the gap, or by otherwise impairing the 
insulating power of the air. But as a matter of 
fact the air does never break down disruptively, 
if this term be rigorously interpreted, for before 
the sudden rush of the current occurs there is 
always & weak current preceding it, which rises 
first gradually and then with comparative sudden- 
ness. That is the reason why the rate of change 
is very much greater when glass, for instance, is 
broken through than when the break takes place 
through an air space of equivalent dielectric 
strength. Ав а medium for the discharge space a 
solid, or even a liquid, would be preferable there- 
fore. Itis somewhat difficult to conceive of a 
solid body which would possess the property of 
closing instantly after it has been cracked. But 
a liquid, especially under great pressure, behaves 
practically like a solid, while it possesses the 
property of closing the crack. Hence it was 
thought that a liquid insulator might be more 
suitable asa dielectric than air. Following out 
this idea, a number of different forms of dis- 
chargers in which a variety of such insulators, 


sometimes under great pressure, were employed, 
have been experimented upon. It is thought 
sufficient to dwell in a few words upon one of the 
forms experimented upon. One of these dis- 
chargers is illustrated in Figs. 4a and 4b. 

A hollow metal pulley р (Fig. 4a) was fastened 
upon an arbor a, which by suitable means was 
rotated at a considerable speed. In the inside of 
the pulley, but disconnected from the same, was 
supported a thin disc A, (which is shown thick for 
the sake of clearness) of hard rubber, in which 
were embedded two metal segments s 8 with me- 
tallic extensions e e into which were screwed con- 
ducting terminals £ £ covered with thick tubes of 
hard rubber ¢¢. The rubber disc Л with its me- 
tallic segments 8 в was finished in a lathe, and its 
entire surface highly polished so as to offer the 
smallest possible frictional resistance to the mo- 
tion through a fluid. In the hollow of the pulley 
an insulating liquid such asa thin oil was poured 
во ав to reach very nearly to the opening left in 
the flange f, which was screwed tightly onthe front 
side of the pulley. The terminals £ ( were con- 
nected to the opposite coatings of & battery of 
condensers so that the discharge occurred through 
the liquid. When the pulley was rotated the 
liquid was forced against the rim of the pulley 
and considerable fluid pressure resulted. In this 
simple way the discharge gap was filled with a 
medium which behaved practically like a solid, 
which possessed the quality of closing instantly 
upon the occurrence of the break, and which 
moreover was circulating through the gap at a 
rapid rate. Very powerful effects were produced 
by dischargers of this kind with li juid interrupt- 
ers, of which a number of different forms were 
made. It was found that, as expected, a longer 
spark for a given length of wire was obtainable 
in this way than by using air as an interrupting 
device. Generally the speed, and therefore also 
the fluid pressure, was limited by reason of the 
fluid friction, in the form of discharger de- 


scribed, but the practically obtainable speed was 


more than sufficient to produce a number of 
brea s suitable for the circuits ordinarily used. 
In some instances the metal pulley P was provided 
with a few projections inwardly, and a definite 
number of breaks were then produced which could 
be computed from the speed of rotation of the 
pulley. Experiments were also carried on with 
liquids of different insulating power with the 
view of reducing the loss in the arc. When an 
insulating liquid is moderately warmed the loss 
in the arc is diminished. 

A point of some importance was noted in ex- 
periments with various dischargers of this kind. 
It was found, for instance, that whereas the con- 
ditions maintained in these forms were favorable 
for the production of a great spark length, the 
currents so obtained were not best suited to the 
production of light effects. Experience undoubt- 
edly has shown that for such purposes a har- 
monic rise and fall of the potential is preferable. 
Be it that a solid is rendered incandescent, or 
phosphorescent, or be it that energy is transmit- 
ted by condenser coating through the glass, it is 
quite certain that a harmonically rising and fall- 
ing potential produces less destructive action. and 
that the vacuum is more permanently maintained. 
This would be easily explained if it were ascer- 
tained that the process going on in an exbausted 
vessel is of an electrolytic nature. 

In the diagrammatical sketch, Fig. 1, which has 
been already referred to, the cases which are 
most likely to be met with in practice are illus- 
trated. One has at his disposal either direct or 
alternating currents from а supply station. It is 
convenient for an experimenter in an isolated 
laboratory to employ a machine a such as illus- 
trated, capable of giving both kinds of currents. 
In such case it isalso preferable to use а machine 
with multiple circuits, as in many experiments it 
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is useful and convenient to have at one's disposal 
currents of different phases. In the sketch, p 
represents the direct and a the alternating cir- 
cuit. In each of these, three branch circuits are 
shown, all of which are provided with double 
Jines switches г 8 8 г га. Consider first the direct 
current conversion; 1а represents the simplest 
case. If the E. M. F. of the generator is sufficient 
to break through a small air space, at least when 
the latter is warmed or otherwise rendered poorly 
insulating, there is no difficulty in maintaining а 
vibration, with fair economy by judicious adjust- 
ment of the capacity, self-induction and resist- 
ance of the circuit L containing the devices l l m. 
The magnet N, 8, can be in this case advantage- 
ously combined with the air space. The dis- 
charger d d with the magnet may be placed either 
жау, ав indicated by the full or by the dotted 
lines. The circuit 1a with the connections and de- 
vices is supposed to possess dimensions such ав 
are suitable for the maintenance of a vibration. 
But usually the E. M. F. on the circuit or branch 
1a will be something like 100 volts or so, and in 
this case it is not sufficient to break through the 
gap. Many different means may be used to 
remedy this by raising the E. M. F. across the gap. 
The simplest is probably to insert a large self- 
induction coil in series with the circuit L. When 
the arc is established, as by the discharger illus- 
trated in Fig. 2, the magnet blows the arc out the 
instant it is formed. Now theextra current of the 
break, being of high к. M. ғ., breaks through 
the gap, апа а path of low resistance for the 
dynamo current being again provided, there is в 
sudden rush of the current from the dynamo 
upon the weakening or subsidence of the extra 
current. This process is repeated in rapid suc- 
cession, and in this manner I have maintained 
osvillation with as low as 50 volts, or even less, 
across the gap. But conversion on this plan is 
not to be recommended on account of the too 
heavy currents through the gap and consequent 
heating of the electrodes; besides, the frequen- 
cies obtained in this way are low, owing to the 
high self induction necessarily associated with the 
circuit. It is very desirable to have the E. M. P. 
as high as possible, first, in order to increase the 
economy of the conversion, and secondly. to ob- 
tain high frequencies. The difference of poten- 
tial in this electric oscillation is, of course, the 
equivalent of the stretching force inthe mechani- 
eal vibration of the spring. To obtain very 
rapid vibration in a circuit of some inertia а 
great stretching force or difference of potential 
is necessary. Incidentally, when the E. M. F. is 
very great, the condenser which is usually em- 
ployed in connection with the circuit need have 
but а small capacity, and many other advantages 
are gained. With a view of raising the E. M. F. 
to а many times greater value than obtainable 
from ordinary distribution circuits, a rotating 
transformer g is used, as indicated in Fig. 2a, or 
else a separate high potential machine is driven 
by means of а motor operated from the gener- 
ator c. The latter plan is in fact preferable, as 
changes are easier made. The connections from 
tbe high tension winding аге quite similar to those 
in branch 1a with the exception that & condenser 
c, which should be adjustable, is connected to the 
high tension circuit. Usually, also, an adjustable 
self-induction coil in series with the circuit has 
been employed in these experiments. When the 
tension of the currents is very high the magnet 
ordinarily used in connection with the discharger 
is of comparatively small value, as it is quite easy 
to adjust the dimensions of the circuit so that 
oscillation is maintained. The employment of a 
steady E. M. F. in the high frequency conversion 
affords some advantages over the employment of 
alternating E. M. F. as the adjustments are much 


simpler and the action can be easier controlled. 
But unfortunately one is limited by the obtain- 
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able potential difference. The windings also 
break down easily in consequence of the sparks 
which form between the sections of the armature 
or commutator when a vigorous oscillation takes 
place. Besides, these transformers are expensive 
to build. It has been found by experience that 
it is best to follow the plan illustrated in Fig. 8а. 
In this arrangement a rotating transformer g is 
employed to convert the low tension direct cur- 
rents into low frequency alternating currents, 
preferably also of small tension. The tension of 
the currente is then raised in a stationary trans- 
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Form оғ DISCHARGER WITH Ілостр INTER- 
RUPTER. 


former T. The secondary s of this transformer 
is connected to an adjustable condenser c, which 
discharges through the рар or discharger d d, 
placed in either of the ways indicated, through 
the primary P of a disruptive discharge coil, the 
high frequency currents being obtained from the 
secondary s of tbis coil, as described on previous 
occasions. This will undoubtedly be found the 
cheapest and most convenient way of converting 
direct currents. 

The three branches of the circuit А represent 
the usual cages met in practice when alternating 
currents are converted. In Fig. 15 & condenser 
с, generally of large capacity, is connected to the 
circuit L, containing the devices / l, m m. The 
devices m m are supposed to be of high self- 
induction во ав to bring the frequency of the cir- 
cuit more or less to that of the dynamo. In this 
instance the discharger d d should best have a 
number of makes and breaks per second equal to 
twice the frequency of the dynamo. If not so, 
then it should have at least a number equal toa 
multiple or even fraction of the dynamo fre- 
quency. It should be observed, referring to 15, 
that the conversion to a high potential is also 
effected when the discharger d d, which is shown 
in the sketch, is omitted. But the effects which 
are produced by currents which rise instantly to 
high values, as in a disruptive discharge, are en- 
tirely different from those produced by dynamo 
currents which rise and fall harmonically. So, 
for instance, there might be in a given casea 
number of makes and breaks at d d equal to just 
twice the frequency of the dynamo, or in other 
words there may be the same number of funda- 
mental oscillations as would be produced without 
the discharge gap, and there might even not be 
any quicker superimposed vibration; yet the dif- 


ferences of potential at the various points of the ' 


circuit, the impedence and other phenomena, de- 
pendent upon the rate of change, will bear no 
similarity in the two cases. Thus, when work- 
ing with currents discharging disruptively, the 
element chiefly to be considered is not the fre- 
quency, as a student might be apt to believe, 
but the rate of change per unit of time. With 
low frequencies in a certain measure the same 
effects may be obtained as with high frequencies, 
provided the rate of change is sufficiently great. 
So, if a low frequency current is raised to a 
potential of say 75,000 volts and the high tension 
current passed through a series of high resistance 
lamp filaments, the importance of the rarefied gas 
surrounding the filament is clearly noted, as will 
be seen later; or, if a low frequency current of 
several thousand amperes is passed through a 
metal bar, striking phenomena of impedence are 
observed, just as with currents of high frequen- 


Vol. 1у., No. 22 


cies. But it is, of course, evident that with low 
frequency currents it is impossible to obtain such 
rates of change per unit of time as with high fre- 
quencies, hence the effects produced by the latter 
are much more prominent. It was deemed ad- 
visable to make the preceding remarks, inasmuch 
as many more recently described effects have 
been unwittingly identified with high frequen- 
cies. Frequency alone in reality does not mean 
anything, except when ап undisturbed harmonic 
oscillation is considered. 

In the branch 35 a similar disposition as in 10 
isillustrated, with the difference that the currents 
discharging through the gap d d are used to in- 
duce currentsin the secondary s of a transformer 
T. In such case the secondary should be provided 
with an adjustable condenser for the purpose of 
tuning it to the primary. 

Fig. 95 illustrates a plan of alternate current 
high frequency ccnversion which is most fre- 
quently used and which is found to be most con- 
venient. This plan has been dwelt upon in detail 
on previous occasions and need not be described 
here. 

Some of these results were obtained by the use 
of a high frequency alternator. A description of 
sich machines will be found іп my original paper 
before the American Institute of Electrical En- 
gineers, and in periodicals of that period, notably 
in the Electrical Engineer of March 18, 1891. 


ON PHENOMENA PRODUCED BY ELECTROSTATIC 
FORCE. 


The first class of effects I intend to show you 
are effects produced by electrostatic force. It is 
the force which governs the motion of the atoms, 
which causes them to collide and develop the 
life-sustaining energy of heat and light, and 
which causes them to aggregate in an infinite 
variety of ways, according to Nature's fanciful 
designs, and to form all these wondrous structures 
we perceive around us; it is, in fact, if our pres- 
ent views be true, the most important force for 
us to consider in nature. As the term electro- 
static might imply a steady electric condition, it 
should be remarked that in these experiments 
the force is not constant, but varies at a rate 
which may be considered moderate, about one 
million times a second, or thereabouts. This 
enables me to produce many effects which are not 
produceable with an unvarying force. 

When two conducting bodies are insulated and 
electrified, we say that an electrostatic force is 
acting between them. This force manifests itself 
in attractions, repulsions and stresses in the bod - 
ies and space or medium without. So great may 
be the strain exerted in the air, or whatever 
separates the two conducting bodies, that it may 


ILLUSTRATING THE EFFECT OF VARYING ELECTRO- 
STATIC FORCE WITH A TRANSFORMER ОҒ 
200,000 VOLTS PRESSURE. 


break down, and we observe sparks or bundles of 
light or streamers, as they are called. These 
streamers form abundantly when the force 
through the air is rapidly varying. I will illus- 
trate this action of electrostatic force in a novel 
experiment in which I will employ the induction 
coil before referred to. "The coil is contained in 
а trough filled with oil, and placed under the 
table. The two ends of the secondary wire pass 
through the two thick columns of hard rubber 
which protrude to some height above the table. 
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It is necessary to insulate the ends or terminals 
of the secondary heavily with hard rubber, be- 
cause even dry wood is by far too poor an insula- 
tor for these currents of enormous potential dif- 
ferences. On one of the terminals of the coil, I 
have placed a large sphere of sheet brass. which 
is connected to a larger insulated brass plate, in 
order to enable me to perform the experiments 
under conditions which, as you will see, are 
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be confounded with those produced by an influ- 
ence machine. because in many respects they be- 
have differently. I have attached the brass sphere 
and plate to one of the terminals in order to pre- 
vent the formation of visible streamers on that 
terminal, also in order to prevent sparks from 
jumping at a considerable distance. Besides, the 
ирани ів favorable for the working of the 
coil. 


( To be continued.) 
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i.ore suitable for this experiment. I now set the 
coil to work and approach the free terminal with 
а metallic object held іп my hand, this simply to 
avoid burns. As J approach the metallic object 
to a distance of eight or ten inches, a tor- 
rent of furious sparks breaks forth from 
the end of the secondary wire, which passes 
through the rubber column. The sparks cease 
when the metal in my hand touches the wire. My 
arm is now traversed by a powerful electric cur- 
rent, vibrating at about the rate of one million 
times a second. АП around me the electrostatic 
force makes itself felt, and the air molecules and 
particles of dust flying about are acted upon and 
are hammering violently against my body. So 
great is this agitation of the particles that when 
the lights are turned out you may see streams of 
feeble light appear on some parts of my body. 
When such a streamer breaks out on any part of 
the body it produces a sensation like the pricking 
of a needle. Were the potentials sufficiently high 
and the frequency of the vibration rather low, the 
skin would probably be ruptured under the tre- 
mendous strain, and the blood would rush out 
with great force in the form of fine spray or jet 
so thin as to be invisible, just as oil will when 
placed on the positive terminal of a Holtz ma- 


chine. This breaking through of the skin, 
though it may seem impossible at first. would 
perhaps occur by reason of the tissues under the 
skin being incomparably better conductors. 
This at least appears plausible judging from 
some observations. 

І can make these streams of light visible to 
all by touching with the metallic object one of 
the terminals as before, and approaching my free 
hand to the brass sphere, which is connected to 
the second terminal of the coil. Asthe hand is 
approached the air between it and the sphere, or 
in the immediate neighborhood, is more vio- 
lently agitated, and you see streams of light now 
break forth from my finger tips and from the 
whole hand (Fig. 5). Were I to approach the 
hand closer, powerful sparks would jump from 
the brass sphere to my hand, which might be in- 
jurious. The streamers offer no rartionlat incon- 
venience, except that in the ends of the finger 
tips a burning sensation is felt. They should not 


Hydraulic Power 


Station. 


Berne, Switzerland, is one of those fortunate 
towns which have water power available, and one 
of those stil] more fortunate towns which have 
authorities who are willing to advance with the 
times, The power station, which is described in 
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each, and three direct-current dynamos іо corre- 
spond. The third turbine, however, is also coupled 
to a shaft from which power is taken to drive a 
neighboring tramway system. The turbines all 
work on one shaft, which runs at 125 revolutions 
per minute. A spur wheel takes off power for the 
compressors of the tramway system. The tur- 
bines, which are of the Jonval type, can be un- 
coupled by clutches placed between them. 

The dynamos are of the Maschinen Fabrik 
Oerlikon six-pole type. One is held in reserve; 
and accumulators of the Hagen type are em- 
ployed, as the water power is not sufficient to run 
at full load without them. The dynamos are 
wound for charging accumulators, with three 
pairs of brushes in parallel, and give 120-140 volts 
and 84,000 watts at 430 revolations per minute. 
The battery house is a well ventilated building 
containing 144 “ Tudor” cells, of which 82 are 
connected to the switches; the capacity being 690 
ampere hours. 


The distribution is carried out on the three- 
wire system. Ап ingenious method of dealing 
with the batteries is employed. А couple of 
dynamotors are used, so that extra pressure can 
be given to the cell cirenit even if the dynamos 
are connected to the town mains. In fact, an 
extra electromotive force can be put in the bat- 
tery circuit. The battery is also regulated for 
discharging by an automatic switch, which is con. 
trolled by & relay, which is in its turn controlled 
by a sensitive voltmeter. This apparatus is found 
to work perfectly and promptly, and no variations 
of pressure are observed on the mains or lamps. 

The station begins supply with what is equiv- 
alent to 6,000 eight c. P. lamps arranged on а net- 
work fed by three pairs of feeders and two com- 
pensation leads. The circuit is carried from the 
station for half а mile along the banks of the 
Aare. Eight overhead cables are employed. 
Pilot wires to the automatic governors are also 
led to the network. The leads are carried into 
an underground chamber in Miinzt Terrace, 
where there are means of testing the cables when 
necessary, and lightning protectors are arranged 
for the overhead mains just mentioned. 

The underground system, which supplies the 
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Industries, is driven by water power from the 
river Aare, which has a fall of about ten feet, with 
a volume of water representing about 400 n. P. 
Fig. 1 shows in elevation the arrangement of the 
station, which is built above the water race, while 
Fig. 2 shows а general view of the turbines and 
dynamos, There are three turbines of 120 н. P. 


whole town, is laid with Berthoud-Borel lead- 
covered cables, which are placed in impregnated 
wood casing. The public lighting is carried out 
with thirty Pilsen arc lamps. The railway station 
also takes fifty 10-ampere arc lampe. | 

The Frontispiece shows the overhead construc- 
tion along the banks of the river Aare. 
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ELECTRICITY. 
A The reflections of the officers 
Suicidai and directors of the Electric 


Mistake. Trust, when they turn the pages 
of ELECTRICITY and scan them closely (as they all 


do), cannot be pleasant. They cannot fail to no- - 


tice that in our advertising department there are 
no less than seven makers of incandescent lampe 
represented. They are as follows: The Packard, 
Novak, Columbia, New Sunbeam, American, 
Buckeye and Westinghouse. This list will be 
added to within a few days. 

We вау the reflections of the officers and direc- 
tors of the Trust cannot be pleasant when they 
take notice of this list. 

If the most sanguine man in the Trust, even Mr. 
Coffin himself, had been asked in January, 1892, 
if the Trust scheme could be successful without 
the Edison lamp patent, he would have answered 
emphatically ‘‘ No.” 

This lamp patent, with the direct and indirect 
benefits attached to it, was the one thing on which 
the Trust relied to pull them through. It is in 
deed more than probable that an absolute monop- 
oly of the lamp business, such as was thoroughly 
tried for, would have placed the Trust on a solid 
financial footing, and given it a grip on the entire 
business that could not have been shaken in the 
next generation. 

It was estimated that before the closing down 
of the Sawyer-Man factory 25,000 lamps per day 
were being made by independent companies. If 
the Trust had secured all the business they might 
easily have made a profit of 80 cents per lamp, or 
$7,500 а day, which would have been an addition 
to their income of $2,500,000 a year on lamps 
alone. 

But an absolute monopoly was an impossibility, 
and the stupendous blunder of the Trust was in 
not properly appreciating this fact after the New 
York, Hartford and Chicago decisions. 

At that time, and we speak with full knowledge 
on the subject, every independent lamp company 
of consequence in the United States was willing 
to pay a royalty of 8 cents to 10 cents per lamp 
sold. 

А proposition on this basis from one of the 
largest companies was laid before the Trust, and 
it is believed that Mr. Coffin was in favor of ac- 
cepting it, but was finally induced to defer to the 
judgment of Mr. F. P. Fish. who was thoroughly 
convinced in his own mind that the lamp business 
could be bottled up. The propomtion was not 
accepted. And herein was the error of judgment, 
the utter misunderstanding of the situation, which 
can only be called a suicidal mistake. 

By allowing the independent companies to 
manufacture on & royalty basis, the Trust could 
have had a sure net income of about $750,000 а 
year from this source, an income which has been 
forever thrown away and which can never be re- 


covered. 
And moreover, the unreasonable and arbitrary 


treatment of the independent manufacturers, 
tbe threatening of their customers, has so stirred 
up publie sentiment against the Trust that even 
its own legitimate lamp business will suffer 
serious injury within the next year. 

When the reputation of the new lamps has 
been thoroughly established, consumers almost 
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without exception will buy them in preference 
to Trust lamps. And central station men, even 
Edison licensees, are already buying the new 
lamps in large numbers, not as a matter of senti- 
ment alone, but because they are better lamps. 


Electric The latest trend of electrical 
Heating and work is in the direction of 
Cooking. heating and cooking apparatus, 
and these applications are being diligently pur- 
sued both here and abroad. Ав is usual, the cost 
of operating these devices is raised as the final 
determination of their utility, but ав eleotrical 
apparatus is used in а very different way from 
coal or gas, with which it is generally compared, 
it is hardly fair to the former to make a direct 
and unqualified comparison of these methods. ` 

И we consider the cost of current necessary to 
maintain а certain degree of heat during а defi- 
nite time in comparison to the cost of coal to pro- 
duce the same heating effect during the same 
time, coal naturally has the advantage ; but the 
time factor 1s the all-important one, which makes 
direct comparison of the two methods impossible. 
For ordinary household work, such as cooking, 
the cost per hour of maintaining a coal stove is 
considerably less than that of an electric heater, 
but with the latter the consumption of energy is 
limited to the time that the heat is actually util- 
ized, while with the former at least a moderate 
fire must be kept up during the day in order to 
be available when desired. 

For this reason it appears idle to make any 
general comparison between the costs of these 
methods, as the economy of either is only deter- 
mined by the conditions under which it is used. 


zs Ж ж 
Telephones The question of the exclusive 
vs. right of ground return circuit 
Traction. for telephone lines, which was 


hotly contested in this country on the introduc- 
tion of electric railways, has been prominently 
brought before the public in England, where the 
same difficulty is arising between these rival 
claimants to the earth. There are two conten- 
tions in regard to this subject, each having too 
much merit to allow the decision to be given off- 
hand. The railway companies claim an equal 
right to the use of a ground circuit with the tele- 
phone companies, which could hardly be ques- 
tioned if both were entering the field at the same 
time, but the telephone companies claim that the 
railway circuits make part of their plant useless, 
and so interrupt and render almost worthless an 
already established business, and on this basis 
many suits have been brought to recover the ex- 
pense of supplying the necessary metallic returns 
for the telephone lines. 

The courts have generally settled this point in 
favor of the railway companies, but whichever 
way the decision may be it is of the greatest 
advantage to secure & complete metallic circuit 
for the telephone lines as the service is very 
materially improved by this means, and while the 
ground circuit is essential to the railways it 
is a decided defect in the telephone, and its adop- 
tion is only a matter of economy in the latter case 
which acts as a detriment to the service. 
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The After a display of ignorance and 
Anti-Trust buncombe which has never been 
Congress. excelled, the Anti-Trust Congress 

at Chicago has closed its sessions. | 

When tbe list of attendants was announced the 
general tone of the proceedings might have been 
accurately foretold. Wherever Ignatius Don- 
nelly is a welcome guest, sensible men are not 
likely to be found. And it isa misfortune to the 
public that such a gathering was held. 

The remedies proposed were varied, but were 
all socialistic in tendency. Not even Mr. Rose- 
water had a mild or sweet-scented policy to pro- 
pote. 

The present law is good enough, and if its pro- 
visions were properly carried out it would result 
in the disbanding of nearly all the Trusts. 

But the common mistake in discussing the evils 
of Trusts and their remedies is in laying too 
much stress on the law and too little on personal 
effort. 

There are laws to protect the respectable citi- 
zen from the highwayman, and officers for their 
enforcement. Yet if a man is attacked by a high- 
wayman, and no officer is near, he does not wait 
for the law to protect him, he protects himself 
and fights. 

This is the principle which has been acted upon 
in the electrical trade for nearly a year. Led by 
ELECTRICITY the independent concerns have been 
fighting a good battle, and the result is no longer 
in doubt. 

It will require no special and extraordinary 
laws to rid the country of the Electric Trust. 


Ж ал R 
Тһе The Electric Trust, which ab- 
Entering stained for nearly a fortnight 
Wedge. from taking legal action against 


any one, has again endeavored to revive its lost 
prestige by bringing suit against the owners of 
the Holland House, Imperial Hotel and a large 
office building in Spruce street for infringing its 
expiring lamp patent, and it has announced that 
the present suits are but the entering wedge to 
more extensive litigation on the same lines to be 
prosecuted throughout the country. This will 
hardly be a surprise to those who have followed 
the course of the General Electric, as each de- 
cline in its stock is the signal for the announce- 
ment of ап infri igement suit of some sort, but 
these have followed each other recently with such 
monotonous regularity that the present announce- 
ment proved a failure and the stock continued to 
fall off. 

In its previous lamp suits the Trust aimed en- 
tirely at the manufacturers of lamps and suc- 
ceeded in closing the facturies of most of its 
competitors for a few weeks until they could pre- 
pare a new style of lamp, which in most cases was 
promptly done. The influx of new lamps, added 
to the Trust’s defeat in St. Louis, proved the 
futility of the line of attack which it had adopted 
and put the coveted lamp monopoly beyond hope 
of attainm-nt. If this can be considered as suc- 
cess it was certainly dearly bought, as the same 
competition exists in the lamp business that was 
met before, to which is added the general enmity 
of the trade, which the Trust thoroughly earned. 


Having failed to secure a monopoly by these 
measures,the Trust is apparently commencing 
an attack against private users of lamps to ac- 
complish the same end. It has been evident for 
some time that the lamp patent was the strongest 
weapon of the Trust, and the present action is un- 
doubtedly a desperate effort to recover the lost 
ground which its former suits involved, as there 
are now many places where the Trust’s goods are 
absolutely excluded where they were previously 
employed. Moreover such an action cannot be 
of any financial advantage to the General Electric, 
as, even if it secures the injunctions asked for, 
this will not secure the custom of the defendants, 
which is practically demanded, so long as any 
other lamp can be bought. 

The managers of the Trust in attempting to 
create a monopoly have, to use a homely but ex- 
pressive phrase, bitten off more than they can 
chew, and in view of the short remaining life of 
the patent upon which it chiefly relied for sup- 
port, it is not probable that these infringement 
suits will be brought to trial even if the Trust 
itself, contrary to expectations, should outlive 
this short period. 


= * 
We're laughin’ 
At Coffin. 


s ж ж 
Тне indicted publisher of ELECTRICITY extends 
his profound sympathy to the indicted President 
of the General Electric Compeny. 


ж X Фф 


A FOOLISH correspondent asks ов: Why was 
not Mr. S. D. Greene indicted for conspiracy 
along with Mr. Coffin and Mr. Clark? To which 
wereply: Why was not our office boy indicted 
for libel ? 


Фо 68 


WE ARE enabled to state, with positive informa- 
tion on the subject, that papers have already been 
prepared by counsel of the General Electric 
Company in some very important patent litiga- 
tion soon to be begun. 


A New Insulating Material. 


A new insulating material, bearing the name of 
„Stabilit,“ has been tested by the Electrical 
Company, Limited, and the results having proved 
satisfactory itis now being brought into оош» 
merce. This material, which has for some time 
past been used in the insulation of armatures and 
magnet and transformer coils, is made ір plates, 
bars and tubes, or in any desired form, in red or 
grey-black color. It can be turned. bored and 
polished more easily than indiarubber or vul- 
canized fiber. It is free from acidiferous or cor- 
roding substances, and does therefore not attack 
metal, and is consequently considered better than 
any material for the insulation of commutators, 
magnet coils, switcues, etc. After four weeks’ 
exposure to a damp atmosphere, stabilit showed 
no alteration in weight or in its insulation resist- 
ance, and after being boiled for twelve hours no 
increase in weight was noticed. Stabilit, the 
specific weight of which is 1°6, is not attacked by 
muriatic acid or dilute sulphuric acid, and is 
therefore suitable for accumulator cells and bat- 
tery jars, as experiments have shown. In the 
course of tests made to determine the usefulness 
of stabilit for high tension insulation, plates of 
0°7 mm. in thickness were not pierced or broken 
at 5,000 volts. 


Mr. Coffin Indicted for Con- 


spiracy. 


The Grand Jury Find True Bills Against All of the 
Accused Men in the Westinghouse Blue-Print 
Case 


The Grand Jury at Pittsburg on June 7 found 
true bills for conspiracy against the following 
officials of the General Electric Company: C. A. 
Coffin, president; W. J. Clarke, manager of the 
railway department ; Milton H. Hamilton, E. W. 
Rice and H. W. Knight. 

True bills were also found against Morris W. 
Mead, superintendent of the Bureau of Electric- 
ity, for conspiracy, and against C. Christian, John 
Butler and Frank Carey, former employes of the 
Westinghouse Company, for conspicacy and lar- 
ceny. 

Mr. W. D. Niles, counsel for the General Elec- 
tric Company at Boston, is quoted as follows in 
the Boston Herald : 


“Т know absolutely nothing about these indict- 
ments, except what I have read in the newspa- 
pers. Some of the Westinghouse officials are very 
persistent, but I cannot believe they have a scin- 
tilla of honest evidence implicating any of the 
officials here. 

“Ан to the proceedings here we have entered 
our appearance in the Supreme Court for the 
Thomson- Houston Company and for each of the 
officials named in the bill, but have not filed an 
answer on account of other engagements. We 
are allowed thirty days from June 5 in which to 
answer. The billis very long, and each allega- 
tion must be specifically answered." 


At Harrisburg, on June 10, the matter of issu- 
ing requisition papers for the indicted men came 
up before Gov. Pattison. The General Electric 
Company were represented by counsel who were 
there to oppose the granting of such papers for 
Messrs. Coffin, Rice and Knight. Counsel for the 
Westinghouse Company asked for the requisition 
of Мевягв. Clark and Hamilton only, as they were 
in the State of Pennsylvania at the time of the 
alleged conspiracy. There was no opposition to 
the latter request, and the papers were accord- 
ingly issued by Gov. Pattison. 


Competition for the New York 
Edison Company. ` 


A Healthy Rival in the Field. 


Siemens & Halske Apparatus to be Used. 

It has leaked out that there will soon be smart 
competition in the matter of incandescent light- 
ing in New York City. 

The New York Light, Heat and Power Com- 
pany, whore offices are in the Excelsior Building 
in Gold street, near Fulton, has purchased ap- 
paratus from Siemens & Halske which is now on 
its way from Berlin, and the company expects to 
be ready for business early in July. 

The franchise under which the company is op- 
erating is the one originally granted to the old 
Daft Company in the early eighties, and in 
which there appear to be no flaws. 

The wires are already laid from Houston 
street to the Battery. 

The New York Light, Heat and Power Com- 
pany isstrong financially, and will, itis said, make 
rapid extensions of its service mains. The com- 
pany will also make a feature of the supply of 
power for motor work. 
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General Electric. 


What is Said of it Nowadays. 


What Rot. 


(Fron the Wall Street Daily News.) 
One of the news agencies issued the following yesterday: 


“ We have authority to state that a director and a large 
holder of General Flectric stock has not sold a share during 
the decline from par." 

Isn't this the silliest kind of bull guff? Now, who under 
the sun cares whether one solitary ** director and а large 
holder“ has sold his stock or not. Is he the only individual 
in the company, that the fact [?] cf his not having sold out 
has to be recorded, particularly when he із either afraid ог 
ashamed to have his name mentioned? All this kind of 
slush із а waste of ink and paper as it accomplishes 
nothing. The fact is not disputed that the company had 
to and did sell its gilt--dged treasury stocks; that the 
price declined from 114 to 58 within a few weeks; that 
the stock though payin: 8 per cent. could not and does not 
find support in the market, and that its largest, most in- 
fluential and richest stockholders have sold out, or very 
much reduced their holdings in the company. and invested 
the proceeds in securities of other companies paying а 
much less return. To tell what one man did or did not do 
simply shows to what straits the manipulators have been 
driven. 


Business is Booming. 


The Treasury is Full to Overflowing. 


(From the Cincinnati Times-Star.) 


Judging by the present business of the General Electric 
Company, the cry of tight money and dull trade has not 
yet struck them to any apprectable extent. 

They have recently concluded contracts for the building 
of three 750 h. p. generators for the Cincinnati Street Rall- 
way. They have also sold one 750 h. p. generator to Tole- 
do, Ohio; two 750 h. p. generators to Louisville, Ky.; two 
150 h.p. generators to Cleveland, Ohio—besides having sold 
Louisville 65 cars. They have on hand orders for the con- 
struction of a number of electric railways and power 
plants. 

The company’s financial condition isin good shape. They 
have money enough in its treasury to pay all expenses and 
dividends up to and including September, should they not 
receive a cent from their customers before that time, and 
when we say that they have in their employ some ten 
thousand men it will give an idea of their present financial 
standing. We understand that they have recently con- 
cluded contracts for tře Brooklyn Traction Company of 
Brooklyn, N. Y., amounting to $5,000,000; New Orleans, 
$3.000,000: West End Street Railway, Boston, $1,500,000 ; 
besides large contracts in the following cities: Dayton, 
Cleveland, Toledo, O.; Louisville, Ky.; Buffalo, Syracuse 
and Albany, М. Y., and many other large contracts in the 
West and South—in no way including the foreign trade. 


An Electrically Equipped Dwelling House. 


The Herald furnishes the following description 
of the electrical equipment of the home of Mr. 
George Foster Peabody in Brooklyn, N. Y.,in 
which all the heating, cooking and lighting are 
done by the aid of electricity : 

To heat а house by electricity nowadays re- 
quires no more labor than to equip а habitation 
with electric lights. АП that is necessary is to 
tap the regular electric mains and wire the house 
in the same form as for light, the only difference 
being that the terminals lead to heaters instead of 
incandescent or arc lights. 

In the case of this Brooklyn dwelling в separate 
cireuit is used for the heating, cooking and light- 
ing, so as to determine the amount of current 
used for each service. Starting from the switch- 
board, to which all branches lead, and passing 
into the cellar, the ordinary hot air furnace is 
found there, but its occupation as a coal consumer 
and heater is gone, for from the furnace cold air 
box leads one large main pipe in which is placed 
an electric heater, then from this main branches 
start in each of which is also placed an electric 
heater, the idea being to heat the cold air in the 
main pipe to а certain degree and then superheat 
it in the separate pipes. 

In mild weather the main heater suffices, but in 
colder times all the auxiliary heaters are required. 
A constant circulation of air is kept in the pipes 
by an electric tan placed in the cold air box, thus 
insuring 8 steady supply of fresh air. Even with 


a winter as rigorous as the last one not а shovelful 
of coal has been used in the house during the 
entire season. 

Though nearly all of the heating is done 
through the old furnace pipes, thus entailing no 
extra expense for ruuning wires, other heating 
accessories are used in some of the rooms. This 
only needs а peculiar form of electric radiator 
and the wires leading thereto. The heat given 
out is the mildest, most wholesome and most en- 
joyable of all heats, and when it is no longer re- 
quired, by simply turning a switch all expense is 
stopped. 

But it is in the kitchen where electricity will 
probably be mostly appreciated by the housewife. 
In this electric house every morsel of food that 
requires cooking is cooked by electricity. The 
kitchen range is still there, but instead of the old 
time roasting fire an electric broiler, oven and 
water heaters are placed upon the stove. none of 
which differ particularly in shape or form from 
ordinary kitchen utensils, with the exception of 
the small heater placed in each one. 

Electricity’s services are required to heat every 
drop of water.used 1n the house. This necessitated 
no great change. nothing more than the insertion 
of heaters in the old boilers and removiug the 
range pipes. Another feature of domestic appli- 
ances where electricity is aptly employed is iron- 
ing, but from the insulated wire which is attached 
to an electric flatiron no one would know it by 
outward appearances from the common type, 
though here again a little electric heater is stowed 
away. This form of flatiron lightens the burdens 
of the laundress and saves both time and steps in 
avoiding the need of reheating irons. The heat 
in the flatirous is always at an even temperature, 
wit a consequent improvement in the work. 

The house is, of course, lighted throughout 
with electricity in the most artistic manner, and 
no other form of artificial light is allowed to pen- 
etrate the grounds. Whenever any motive power 
is required, as in running sewing machines or 
ventilating fans, etc., the electric motor is called 
into action and does its work noiselessly and most 
efficiently. 


Legal Notes. 


А supplemental bill of complaint has been filed 
by the Accumulator Company of Newark, N. J., 
in its case against the Consolidated Electric Stor- 
age Company in the United States Circuit Court 
at Trenton. 

The complainants obtained a preliminary injunc- 
tion against the defendants in January last. They 
requested the latter to return the profits and gains 
made by infringing, but have not been recom- 
pensed. They now ask that the defendants 
be made to appear and answer to the bill of com 
plaint "They also ask for а provisional or pre- 
liminary injunction. 

The Edison Illuminating Company of New 
York recently brought suit against one of its 
customers for $180. The customer had offered 
ihe company $30 in settlement of his bill, and 
denied that he had received the amount of light 
charged for. А verdict was rendered in favor of 
the defendant. 


In the Supreme Court at Trenton, N. J., onthe 
8th inst., Justice Depue rendered a decision de- 
fining the powers of the New Jersey Electrical 
Subway Commission. The case was founded on 
& resolution of the Subway Commission which 
gave the right to erect poles and string wires. 
The Supreme Court declares that the Subway 
Commissicn cannot grant any franchises, their 
functions being simply supervisory over the exer- 
cise of franchises derived from other legislative 
authorities. 


A suit has been filed by the McKeesport (Pa.) 
Telephone Company, Limited, for use of the 
McKeesport Telephone Company, against the 
Shaver Company of New Jersey, to recover $5,500, 
The defendant, itis alleged, was to build and fur- 
nish an electric telephone exchange, which wasto 
be in working order by March 7, 1893. Money 
was advanced by the plaintiff company. Thecon- 
tract is not yet completed. It is further alleged 
that the American Bell Telephone Company has 


obtained an injunction against the Shaver Com- . 
pany, restraining it from using certain petents. 


The Western Electrio Company of Chicago has 
filed with the Clerk of the United States Circuit 
Court in Utica complaints in three actions against 
the Fire Alarm Telegraph Company. The com- 
plainant alle “ев that the defendant has infringed 
upon & patent issued to Thomas H. Watson in 
April, 1878, on a telephone call signal apparatus; 
also upon a patent issued to Ezra T. Gilliland, of 
Indianapolis, in July, 1880, on & magnetic genera- 
tor for telephone signals, and also upon a patent 
on a polarized armature for electric bells, the 
original patent being granted to Thomas H. Wat- 
son, of Boston, in December, 1878. 


The Ohio Valley and West Virginia Coal Com- 
pany has begun a suit for damages against the 
Cleveland, O., General Electric Company, for 
some high-handed proceedings in tearing down 
bnildings and sheds on premises uuder lease to 
the coal company. The General Electric Com- 
pany recently purchased the property for the 
erection of a new power house. 


The Usher Battery Suit. 

In his testimony in the Brush suit against the 
Milford and Hopedale Street Railway Company 
for alleged infringement of the Brurh patents in 
using the Usher battery, Prof. Trowbridge said 
in speaking of the Usher battery: It has a very 
remarkable efficiency, and lias developed certain 
novel properties which seem to indicate that its 
mode of operation is peculiar to itself. . . . 
It improved under rates of discharge which 
would speedily ruin a Faure ora Brush cell. I 
have often discharged an Usher cell at the rate of 
150 amperes and have found the cell improved by 
this treatment. I have completely exhausted a 
Brush cell of the same weight as an Usher cell in 
forty-five minutes by discharging at a sixty- 
ampere rate. The Usher cell maintained this 
rate of discharge for one hour and a ! alf and 
then was not exhausted. . The great ques- 
tion now is, how much power will the battery 
return in comparison with the power put into the 
battery. When I found that they would exert 
the power necessaiy to propel а саг from Bowdoin 
Square to Harvard Square with a loss of only 20 to 
25 per cent. of the power used to charge the cell, 
and I found after using the cells for six months 
that they showed no sign of diminishing capac- 
ity, I saw that the Usher cell was а radical deper- 
ture from the Brush cell. At high rates of dis- 
charge, which are the only practical and useful 
rates of discharge for car traction purposes, there 
is no possibility of comparing an Usher cell with 
8 Brush cell." 


Current items. 


The proprietor of a laundry at Lauter, in Ger- 
many, has adopted electric heating for 60 of the 
flatirons used in his estabiishment. A 40 R. Р. 
dynamo provides current for heating, for light- 
ing, and for driving motors for the various wash- 
ing and wringing and mangling machines. The 
core of the flatirons is formed of asbestos in 


which platinum wires are imbedded which are 
made incandescent by the current. As current 
is cheap and expense is saved when the irons are 
not in use, the application is not found expen- 
sive, while the cleanliness and convenience are be- 
yond dispute. 


It is said that a German firm in Munich is mak- 
ing a business of renewing the filaments of incan- 
descent lamps by a process which costs 25 per 
cent. less than the operation of making new 
lamps. Ап opening is made in the glass globe at 


the upper end. The old filament is removed and 
& new one inserted, the latter being secured to 
the leading-in wires by means of a new cement, 
which becomes a conductor when a current is 
passed through it. The lamp is sealed and ex- 
hausted as usual. | 
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The Muncie **Iron Clad’’ Machines. 


The Muncie Electric Works, recently estab- 
lished at Muncie, Ind., has just put upon the 
market its new Iron Clad,” which is shown in 
the following illustration and which has been 
adopted by this company as its standard type for 
constant potential dynamos and motors. 

The magnet consists of but one casting bring- 
ing the magnetic leakage down to & minimum by 
doing away with all joints. There is but one field 
coil, which is wound in three sections, so that iu 
case of accident it would rarely be necessary to 
replace more than one. The armature is placed 
below the field coil, admitting of the lowest pos- 
sible center of gravity and obviating the injurious 
effects from vibration. The brushholders are of 
а new and simple design and are arranged so that 
either holder complete can be removed witaout 
disturbing the yuke, or in case it should be neces- 
sary to replace one or more of the carbons, cf 
which there are five to each holder, any one of 
the separate sockets containing the carbons can 
be removed and replaced without interfering with 


Pocket-Books. 


How is it that compilers of pocket-books do 
not compile what is wanted ? There is, as yet, 
no absolutely satisfactory electrical engineer’s 
pocket-book, though several authorities have tried 
their hands at the production of such a work: 
these usually containing both too much and aot 
enough, and the information is not always that 
which is really wanted when it is given. When 
all is considered, what are the requirements? Is 
it necessary for the pocket-book to go into the 
waistcoat, like Prof. Thompson’s. Should it 
really be a pocket-book at all ? Should it contain 
electrical information only, or mechanical engi- 
neering as well? АП these are questions for the 
engineers themselves to decide; but as very few 
electrical engineers, if asked, confess to having 
found the pocket-book they want, it is evident an 
ideal book is yet to be made. Опе well-known 
electrical engineer gives it as his opinion that if 
one wants & useful pocket-book one must go to 
Germany; he swears by Hütte's ‘‘ Pocket.book of 
General Engineering," published by the Verein 
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THe МсохсЕ IRON Crap" Dynamo. 


the operation of the machine. The boxes are self- 
oiling and aligning, with phosphor-bronze bear- 
ings and are fitted with sight oil gauges. The 
shaft is of the best grade of steel and is extra 
large in diameter. The armature is drum-wound 
and is of very low resistance, and the commutator 
is of tempered copper, thoroughly insulated with 
mica. 

The connection boards are of marbleized slate 
arranged in the simplest manner possible, and the 
rheostats have metal frames with slate bases and 
lava insulators, making them thoroughly fire- 
proof. The machine 8s & whole has been de- 
signed with the utmost care, both mechanically 
and electrically, is simple and efficient, and runs 
аба slow speed. The cut shown is of an 83 к. w. 
machine, which has given an efficiency of 90 per 
cent. on actual tests. Its speed i8 1,100 revolu- 
tions per minute. It is designed so as to permit 
the commutator to run entirely free from spark- 
ing, there being no lead of brushes between no 
load and full load. The company is now in full 
operation, manufacturing all sizes from } to 50 
к. w. machines. 


Hütte, which gives succinctly both theory and 


formule on usual engineering matters, with a 
chapter on electrical subjects. Ав work goes 
nowadays, the questions of general engineering— 
buildings, girders, engines, pulleys, belting, rails 
and traction— play quite as important a part in 
electrical work as purely electrical problems. An 
electrical engineer's pocket-book should contain 
formuls for dealing with these; it should avoid 
redundant matter; it should not aim toteach, but 
to remind; and it should contain the formules іп 
their most workable furm,— Electrical Engineer, 
London. 


Insulating Wire by Paper. 

This paper, which 18 specially made, is thor- 
oughly cured before being used. The rolls are 
mounted on machines, and are cut into strips by 
circular shears, which leave the paper resembling 
„ticker tape." The spools of paper are then 
placed on mandrels in the covering machines, and 
as the wire feeds through the paper is laid on in 
overlapping spirals at the rate of from. 60 to 500 
revolutions of the mechanism per minute. The 


wire is then passed through dies, which materi- 
ally increase the tightness and compactness of the 
insulation. The next step is the winding of the 
wire on iron reels, which are placed in drying 
ovens that bave a temperature of 250 degs. Fah- 
renheit. This expels all moisture, and the wire 
is suddenly plunged in a special secret compound 


and for some time subjected to a stewing process 
at а temperature of about 275 degs. he wires 
in due course go from the tanks to the braiding 
or leading department, where they are finished. 
Although paper-insulated wire is used largely in 
telephone work, it has been found very effective 
and reliable with high potential currents, even 
up to 10,000 volts. — Electricity, London. 
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The Johns Hopkins Electrical Engineering 
Course. 


We have received a prospectus from this uni- 
versity calling attention to the course in electrical 
engineering, which has been established with the 
object of preparing students to keep pace with 
the latest advances in electricity, and consists of 
both theoretical and practical work. 

The course extends tl rough two years and is 
primarily intended for graduates, but special stu- 
dents are admitted on passing certain examina- 
tions. 

The instruction in electricity includes lectures 
on theoretical and applied electricity, with con- 
stant laboratory work. The lectures aim to give 
a clear working-knowledge of the science, while 
in the laboratory the student receives what help 
and instruction he may need, yet at the same 
time he is taught to depend upon and think for 
himself, and is given every encouragement to 
undertake original work. 

Laboratory Work.—The students are expected 
to spend all of their available time in laboratory 
work, and the minimum time allowed is nine 
hours per week. 

During the first year the fundamental measure- 
ments in electricity and magnetism are made, and 
also tests of dynamos, motors, incandescent and 
arc lampe, etc. The work is largely individual 
and the character and grade of the work given to 
the student is determined by his qualifications. 

During the second year more advanced work is 
done and the students are given original problems 
to work out in the laboratory, and research work 
is engaged in. Tests of steam enginesand boilers, 
experiments and investigations in alternating cur- 
rents and transmission plants form an important 
part of the work. During the latter half of the 
year complete tests of electric cars and central 
stations are made and the results carefully worked 
out. 

Тһе allied subjects of steam and hydraulic en- 
gineering, machine design and mechanical draw- 
ше, are also included in this course. 

he instruction is given by Dr. Louis Duncan, 


Mr. Herman 8. Hering, M. E., and Mr. Francis 
Head, M. E. 


The Electric Tramway in its Social Bearing. 


It does not seen unlikely that the electric tram- 
way will be the means of revolutionizing domestic 
life in our Colonies, and of considerably modify- 
ing several of the more general classes of busi- 


ness. Toronto, Canada, has to-day twenty-seven 
miles of shop fronts, but the tendency is for many 
of the smaller shops on principal thoroughfares, 
such as King and Yonge streets, to revert to 
residential purposes, they having found their 
occupation gone. The principal cause at work 
tending to bring about this change is the partial 
solution of the rapid transit problem by electric 
tramways. Bv such means the residents in the 
outlying districts of the city can be transported 
to the business centre in a few minutes. The 
larger down town establishments are benefiting 
by this to the detriment of the smaller concerns 
on the less important street in the suburbs. The 
lesser influence is that of the ‘‘ store,” in which 
the business of almost every class is congregated, 
and where comfort is assisted by electric lighting, 
electric lifts and general sumptuousness. These 
changes are most seriously affecting the value of 
a large amount of property now used for business 
purposes, and it may not be long before similar 
conditions impress themselves upon our commu- 
nities at home.— Electrical Review, London, 
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Prospects of a Reorganization. 


It is reported from Detroit that arrangements 
have been practically concluded for a thorough 
reorganization of the Detroit Electrical Works, a 
deal having been made with an Eastern syndicate 
who will put in plenty of capital. 

There is no reason why this company, under 
competent management, should not be a thor- 
oughly prosperous concern. They have an efficient 
apparatus, on a par with the best, and nothing 
but gross incompetency could have reduced the 
company to its present condition. 

Mr. L. E. Myers, of the Chicago office, has 
done splendid work, and is capeble of doing better 
Btill properly backed by good management at the 
home office. 

The first step after reorganization should be to 
again secure the services of Mr. Frank Rae, who 
made the apparatus all that it was at its best, and 
who presumably knows more about it than any 
one else. 


John F. Schaefer Arrested. 


John F. Schaefer, who has of late been super- 
intendent of the Illinois Lamp Company of Chi- 
cago, was arrested on June 5, charged with steal- 
ing 115 incandescent lamps from that company. 
The case was postponed until June 13, Schaefer 
being released on $300 bail. 

We are advised by a personal letter from Chi- 
cago that Schaefer, at the time he was arrested, 
was trying to sell a patent (the property of the 
Illinois Lamp Company) to the General Electric 
Company. 


No Compromise. 


It has been erroneously stated in the daily press 
that a compromise has been effected in the matter 
of the infringement suits brought by the General 
Electric Company against various users of Sawyer- 
Man lamps in this city. There has been no 
compromise, but а postponement of the hearing, 
which was made necessary by the illness of Mr. 
Edmund Wetmore and Leonard E. Curtis, of 
counsel for the Westinghouse Company. 


The McKeesport Case. 


Mr. E. L. Porter, who was appointed to report 
& schedule of distribution of the proceeds of the 
sale of the McKeesport Edison station under the 
receivership of Mr. 8. A. Duncan, has filed his 
report. The case presented some unique features, 
and is of more than passing interest to Edison 
licensees. Mr. Porter gives the following sum- 
mary of the difficulties апа their favorable out- 
come: 


There were originally two factions, a local 
faction and a faction of the parent Edison Com- 
pany. At the annual election in 1890 the Edison 
faction attempted to make a change in the direc- 
tory of the company. The local faction avoided 
this by оше the meeting and preventing a 
4uorum, thus holding over until the election in 
1891 when the Edison Company got control. Dur- 
ing this time the company had contracted а larger 
indebtedness, and when the Edison faction got 
hold it was deeply involved in debt. The cred- 
itors pressed the company and a number of them 
got judgments, some by confession and others by 
default, and in February, 1892, T. L. White and 
others of the local faction brought the present 
suit, alleging mismanagement and asking for the 
appointment of а receiver. S. A. Duncan was 
appointed receiver and eventually a sale was di- 
rected. The local stockholders then tried to get 
control of the outstanding indebtedness and ar- 
e 70 for bonding the company to take care of it. 
T. L. White paid and had assigned to himself as 
trustee $25,000 of the indebtedness, but the board 
of directors refused to bond the company. The 
plant of the company was then sold by the re- 
ceiver and the auditor appointed to report a 
schedule for the distribution of the funds in his 
hands arising from the sale. 

The auditor shows the total amount in posses- 
sion of the receiver was $58,549.18. The expenses 
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of the audit, etc., amounted to $1,102.68, leaving 
for distribution among the creditors $57,446.50. 
This almost paid the creditors in full. White, as 
5 $24,984.04. The other claims 
are small. 


Personal. 


Mr. J. Holt Gates, who has been with the 
Siemens & Halske Company at Chicago for some 
time, has formed a connection with the Waddell- 
Entz Company of this city, and will hereafter act 
as Western agent of the latter company, with 
temporary offices at 1,122 Monadnock Building, 
Chicago. The Waddell-Entz Company has estab- 
lished a high reputation, not only for its appa- 
ratus, but for straightforward business methods, 
and we predict that Mr. Gates’s new office will be 
а profitable one for everybody concerned. 


Mr. C. A. Deigh has been appointed General 
Sales Agent of the Siemens & Halske Company 
to succeed Mr. Gates. Mr. Daigh enjoys a wide 
acquaintance in the trade, his most recent en- 
gagement having been with the National Electric 
Manufacturing Company of Eau Claire. 


The Washington Association. 


The leading electrical firms of Washington, 
D. C., have recently formed an association for 
establishing a more general and better under- 
standing and unanimity among themselves, and 
for their mutual benefit. The association was 
organized last July and is known as the ‘‘Associa- 
tion of Electrical Dealers and Contractors." The 
officers for the ensuing year are: President, C. W. 
Jordan; vice-president, J. W. Burkett; s»cretary, 
C. W. Hessner; treasurer, John R. Calloway. 
The firms represented are Mesars. Jordan & 
McLeod, J. W. Burkett & Company, Royce & 
Mareau, The Washington Construction Oompany 
(Pardee and Messner), The Bliss Engineering 
Company (Bliss and Lewis), John R. Calloway, 
D. H. Washburn and J. H. Kueling. The asso- 
ciation is in a flourishing condition and has 
already shown to its members that it is a valuable 
aid to electrical interests in Washington. 


The International Maritime Congress. 


The second meeting of the International Mari- 
time Congress is to be held at the headquarters of 
the English Institution of Civil Engineers begin- 
ning July 18, 1898. 

The first meeting was held in Paris in 1889 at 
which a permanent organization was effected, with 
headquarters in Paris, comprising representatives 
of thirteen European countries, 

The following arrangements have been made 
for the consideration of the various subjects to be 
brought forward at the London meeting : 

1st Section—Harbors; Breakwaters; Protection 
of Coasts. 

2d Section—Docks, and their Equipment. 

8d Section—Shipbuilding; Marine Engines; 
Auxiliary Machinery on board ship. 

4th Section—Lighthouses, and their Illumina- 
tion; Electrical Connection of Lighthouses and 
Light-ships with the Shore; Fog Signals. 

After the London meeting, it is proposed that, 
in addition to an inspection of the docks slong 
the Thames, visits shall be made to some of the 
other leading seaports of the kingdom. 


Proposed Consolidation in St. Louis. 


The Municipal and Missouri Companies Trying to Get 
Together. 

It is reported on very good authority that the 
Missouri Electric Light and Power Company of 
St. Louis is to absorb its rival, the Municipal 
Electric Light and Power Company, and that the 
companies will be under one management after 
July 1. 

A consolidation of these companies has been 
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talked of for some time. Previous to the decision 
in the Columbia lamp case it was generally be- 
lieved the Missouri Company would be the one 
to sell out, but that decision has put а very dif- 
ferent phase on the lighting situation. 

It will be remembered that last fall a local“ 
Edison company was organized in St. Louis with 
а capital stock of $5,000. 

But it seems that this company is not & factor 
since Judge Hallett's decision. 


World's Fair Notes. 


The increased number of visitors during the 
last week has made the few exhibitors who were 
behind in their work realize what they were los- 
ing in the way of advertising by not having their 
exhibits in shape for inspection. The average 
attendance during the week reached nearly 
75,000. With the exception of a very few exhibits 
it may be said that the Electricity Building is 
ready to be inspected and the attendance of any 
one need not be delayed for fear that he wil] 
not see it all To judge from the crowds to be 
found in the Electricity Building and the remarks 
heard about the P: rk, the electrical display is one 
of the most attractive features of the F xposition. 
Very few of the buildings are without some novel 
form of its application. Besides the ordinary 
uses of lighting and furnishing power, its novel 
applications may be seen in different parts of the 
Electricity Building. The Wellington Catering 
Company has used electricity indirectly as a 
means to wash dishes, while another coaces- 
sionary has applied it to blacking boots and 
shoes. The Carpenter Electric Heating Company, 
occupying а portion of the Ansonia Electric Com- 
pany's booth, has a colored gentleman showing 
the good uses to which electricity can be put to in 
the kitchen. Every day about the noon hour a 
dinner is prepared in the electric oven or on other 
cooking utensils. 

Another electrical device which is attracting 
the attention of the visitors is exhibited by the 
National Engraving Machine Company. The ex- 
hibit shows the application of electricity to en- 
graving on metal, stone and wood. 

In honor of the visit of the Princess Eulalia of 
Spain to the Exposition an extra decoration was 
added to the Edison tower. It consisted of a 
number of incandescent lamps arranged to read 
Eulalia.“ 

Professor Grey has at last arranged his much 
sought for exhibit of telautograph machines. 
Few people visiting the Fair during the last few 
weeks have gone away without inquiring for the 
machine that writes by electricity. The professor 
has nine machines on exhibition in his booth and 
a number of young men are on hand to :how 


them in actual operation. 
The Chicago Central Phonograph Company, in 


conjunction with the Long Distance Telephone 
Company, have arranged a novel entertainment 
for next Saturday evening. A specially con- 
structed travsmitter is to be attached to a phono- 
graph on the Chicago end of the Chicago-New 
York wire and guests in New York are to be en- 
tertained by music and songs furnished by the 
phonograph located in the Electricity Building. 

The Westinghouse Electric Company is en- 
gaged in decorating the south wall of the Elec- 
tricity Building with a large picture of Columbus 
surrounded by the name of the company spelled 
out with groups of incandescent lamps. 

The movable sidewalk, which is another exam- 
ple of the various applications of the electric cur- 
rent, was set in operation last Saturday. The 
sidewalk is located on the pier extending into the 
lake from the north end of the grounds. 

A decision was rendered in the United States 
Court last Thursday which it is thought will ef- 
fectually close the gates of the Exposition on 
Sunday. Although the decision was against the 
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wishes of а majority of the exhibitors, it may op- 
erate indirectly to show the value of electric 
lighting, ав а large number of people will be com- 
pelled to visit the Exposition at night who would 
otherwise put off their visits until Sunday. 


Chicago Notes. 


Geo. Cutter is on a trip to Boston snd other 
Eastern cities. 

John В. Fletcher, of Dayton, was a visitor in 
Chicago and at the World's Fair last week. 

Geo. J. Percival, the well known electrical en- 
gineer of St. Louis, and Fred. Adams, of the 
Adams Electric Company at the same place, were 
among the electrical men in the city lately. 

Mr. Hess, senior member of the Hess Electrical 
Company of Des Moines, was in Chicago last 
week. Heisaboutto move into larger quarters 
so as to carry a larger stock of electrical goods. 

The Western office of Claflin & Kimball, general 
selling agents for the Novak lamp, has been 
moved into a suite of offices in the Chamber of 
Commerce building. 

The Star Electric Company report an increas- 
ing business since placing their new lamp on the 
market. 


Boston Notes. 


A big mortgage was recorded in Lawrence, 
Mass., last Monday, the amount being for no less 
than $1,900,000, the trustee being the American 
Loan and Trust Company of Boston. The deed 
was filed by the Lowell, Lawrence and Haverhill 
Street Railway Company to secure the issue of 5 
per cent. gold bonds for thirty years. 


The Rapid Transit Bill for Boston has at last 
been passed to be engrossed by the State Legis- 
lature so weighted down by conditions that the 
bill is practically useless, and it is very doubtful 
indeed if any action will be taken under such a 
bill when it has been finally passed. So after long 
and weary delay, the expenditure of a large sum 
of money, and the taking of almost endless testi- 
mony, the entire movement for improving city 
and suburban travel in and around Boston is 
as far off as ever. 


The workmen employed by the General Electric 
Company in their Lynn factories began work 
under their new time schedule last Monday, and, 


now the excitement incident to the recent agita- 
tion for a reduction of four hours per week has 
subsided, they all appear fairly well satisfied. 


There is & bill before the Massachusetts Legis- 
lature for enforcing the burial of electric wires 
throughout the city of Boston which stands a 


fair show of being deprived of all its prospective 
usefulness, if it ever had any, by reason of & mis- 
understanding as to purposes of such a bill. High 
potentia] wires are to go underground if the bill 
passes, while low potential wires are not consid- 
ered of sufficient importance to need a change. 
As a fact, however, the number of high potential 
overhead wires is quite insignificant, while the 
low potential wires can be counted by thousands. 
If anything isto be done in that direction, it 
should be done thoroughly or not at all. 


Last Friday evening а pleasant gathering took 
place at the Thomson Scientitic Club House in 
Lynn, the occasion being a send off" to Mr. 
John T. Morrow, one of the chief engineers in 
the factories, who has accepted an appointment 
out West. There was a large and jolly crowd of 
electricians who did justice to the excellent 
supper, each one contributing either song or 
speech towards the evening’s entertainment. 
Mr. Morrow has accepted an appointment with the 


Boston and Montana Mining Company at Great 
Falls, Montana. 


Mr. George F. Curtis, who is at the head of the 


Bureau of Information in the General Electric 
Company, has just returned from a three months’ 
vacation in the Bahama Islands. Mr. Curtis’s 
health is greatly improved by his trip South. 

The American Railroad Improvement Company, 
having its principal offices in the New York Life 
Insurance Building, 95 Milk street, Boston, is the 
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name of & corporation with $1,000,000 capital 
that has been formed for the purpose of acquiring, 
operating, constructing апа dealing in street rail: 
ways. electric light, steam and water power plants 
and properties throughout the New England 
States. The company has already purchased a 
well established business of the kind and owns a 
number of valuable patents for various railway 
devices, all of which will be worked in connection 
with their business. Mr. George A. Bratey, a 
well-known electrical constructing engineer, who 
by his energy and skill has achieved great suc- 
cess, 18 treasurer and general manager of this big 
company. 


Dr. George L. Austin, proprietor and editor of 
the two New England journals, Practical Elec- 
tricity and Electricity and Railroading, suc- 
cumbed to an attack of pneumonia at his home 
in Melrose а few days ago. Юг, Austin was as 
well known as any man in the electrical business. 


General News. 


What is Going on in the Electrical World. 


Rockville, Conn.— The council has voted to 
appropriate $2,500 for an electric fire alarm sys- 
m. 


Sing Sing, N. Y. — The Ossining electric 
road, which lies in the principal streets of Sing 
Sing, has been opened for traffic. 


Newburgh, М. Y.—There is some talk here of 
constructing a trolley railroad from Newburgh 
to Walden with an extension to Goshen. 


Norwalk, Ohio.—The plant of the Norwalk 
Incandescent Light and Power Company is adver- 
tised to be sold at auction by the assignees. 


Brooklyn, N. Y.—The trolley is now in opera- 
tion on the Fulton street line of the Brooklyn City 
Railroad from Fulton Ferry to East New York. 


Auburn, N. Y.—The contract for lighting the 
city for two years has been awarded divisionally 
to the Electric Light and Gas Light Companies. 


Bridgeport, Conn.—The Bridgeport Horse 
Railroad Company will, it is said, shortly estab- 
lish an electric plant here and convert their road 
into an electric system 


Abbeville, La.— It is proposed to organize a 
telephone company to connect Abbeville and the 
surrounding towns by wires, extending the lines 
as far as Lake Charles. 


Bhinecliff, N. Y.—A project is on foot to es- 
tablish a trolley line between the N. Y. Central 
Railroad station here and the village of Rhinebeck, 
two and а half miles distant. 


New Haven, Conn.—' The State street line is 
making good progress in its electrical equipment. 
The Whitney avenue line, it is thought, will also 
be granted permission to use electricity. 


Washington, Pa.—The Electric Light and 
Power Company having refused to furnish power 
any longer to the Electric Street Railway Com- 
pany, the latter has suspended the running of its 
сагв, 


New York.—The General Electric Company 


has declared a dividend of 8j per cent. payable 

July 1 to the holders of preferred stock at the 

ое of business June 19. Transfer books close 
uly 3. 


Jamestown, N.Y.—The Jamestown Consum- 
ers’ Arc Light and Power Company, now being 
organized, proposes to utilize the water power 
known as the Dexterville dam in the generation 
of electricity. 


Bridgeton, N. J.—J. P. Newbold and Walter 
Bacon, residents of this place, have been getting 
signatures of prope holders along the route 
between Bridgeton, Fairton and Cedarville for 
& proposed electric railroad. 


Lockport, М. Y.—It is understood that Lock- 
port is to be connected to Buffalo by means of the 
Buffalo and Williamsville Electric Railway, а 
branch of which is to be run to Swarmsville aud 
thence down the Transit road to Lockport. 


Edgewater, Staten Island.— The trustees 
have requ the Electric Power Company to 
continue lighting the streets of the village until 
such time as a contract could be made, and the 
clerk was directed to readvertise for bids. 


Springfield, Ohio.— Work on the extension of 
the Ohio Southern Railway from Springfield to 
Lima is being hurried through day and night. 
upectric light is used at night, the plant being set 
El in advance of the construction parties. 
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Pittsfield, Mass.— The building in which were 
the insulation and drying rooms of the Stanley 
Electric Manufacturing Company was destroyed 
by fire last week. The damage was about $7,000; 
insured, .The company wil] rebuild at once. 


New Orleans, La.—A meeting of the stock- 
holders of the St. Charles Street Railroad Com- 
pany is to be held on July 10 to vote on an increase 
of the capital stock to $1,000.000, to provide funds 
to equip the various lines of the company with 
electricity. 


Jersey City.--Mayor Wanser has signed the 
ordinance granting the Jersey City, Hoboken and 
Rutherford Electric Railway Company the right 
to run its lines within the city limits, the com- 
pany having bound itself to pay to the city five 
per cent. on its gross receipts. 


Westchester, N. Y.—The Westchester Elec- 
tric Company has obtained permission from the 
Siate Board of Railruad Commissioners to use 
the electric trolley power on the recently ac- 
quired roads in Scuth Mount Vernon, East 
Chester, Pelham, New Rochelle and Rye. 


Augusta, Ga.— Work on the Richmond Count 
Belt Line has been stopped. The Chronicle 
states that liens have been filed against the road 
amounting to over $35,000. among which is one 
of $12,000 by the firm of J. G. White & Co., of 
New York, and one of $20,000 by the Pennsylvania 
Steel Company. 


Jamaica, L. I., N. ¥Y.—The town board has re- 
solved to advertise for bids for lighting the 
Woodhaven district with electric lights. The 
bids will be opened at 10 a. M. on July 7. Eighty 
arc lights are called for in а district which em- 
braces Woodhaven, Ozone Park, Brooklyr Hills 
and Union Course. 


Richmond, Va.—At a recent meeting of the 
stockholders of the Johnston Safe Automatic 
Electric Company, the old board of directors was 
re-elected, as follows : Colonel William D. Rice. 
Major A. W. Garber. Colonel Tazewell Ellett, 
F. B. Jacobs. C. E. Boiling, John Rutherford 
and Langstaff Johnston. 


Rahway, N. J.—A beginning was made last 
week in the construction of the Rahway Electric 
Railway, which will connect Rahway with Wood- 
bridge, Papiac (Boynton Beach) and Carteret. 
The road will be about sevon miles long, trolley 
system, and power will be xurnished by the Rah- 
way Electric Light and Power Company. 


Woodbury, Conn.—The Woodbury electric 
road charter has been secured and its limitations 
embrace а line from that place to Washington. 
The line goes from Woodbury to a point near the 
New England railroad station in Southbury, a 
distance of four miles; from that place to South- 
ford, а distance of three miles, and on to Wash- 
ington. 

Charleston, S. О. —At the annual meeting of 
the Charleston Light and Power Company, held 
last week, the following officers were elected : 
George B. Edwards, president; B. T. Burt, sec. 
retary апа treasurer; directors, George B. 
Edwards, Samuel G. Stoney, G. E. Gibbon, B.T. 
Burt and C. A. Coffin. 


Frederick, Md.—The organization of the 
Frederick and Middletown Electric Railway 
Company has been completed by the election of 
the following officers: Loren N. Downs of New 
York, president; Dr. Upton А. Sharretts of 
Frederick, vice-president; Edgar L Miller of 
Frederick, secretary; George William Smith of 
Frederick, treasurer, and C. V. S. Levy of Fred- 
erick, attorney. 

Hartford. Conn.— Among the acts passed lately 
by the Connectient Senate was one empowering 
the Ponemah Mills Company of Tariffville, man- 


. ufacturers of fine cotton goods, to sell electricity 


in Norwich, Lisbon. Franklin, and neighboring 
places. This is the first instance so far as known 
where а cotton manufacturing firm has been per- 
mitted to engage in the manufacture and distri- 
bution of electricity. 


Omaha, Neb.—City Electrician Cowgill has 
photometrically tested some of the street arc 
lights furnished by the Thomson- Houston Com- 
pany апа found them varying from the 2,000 
candle-power required by the contract, in one in- 
stance minus 1,000 c. P., in another 1,400 c. P. 
Mr. Cowgill has full confidence in the accuracy 
of his instrument, and will continue his tests. 


Morrisville, Pa. — A trolley road to 
through lower Bucks County is proposed. The 
route runs from Morrisville, passing through 
Fallsington, Langhorne, Neshamin Falls, 
Trappe, Byberry Point, Bustleton, Frankford, 
and thence to Sixty-third and Market streets, 
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Philadelphia. The charter name of the com- 
pany is the Suburban Railroad Company. 


Austin, Tex.—The great dam across the Colo- 
rado River is completed. The length of the dam 
is 1,150 feet; it is 66 feet high, 60 feet broad at 
the base and 16 feet at the crest. The purpose 
of the dam is to furnish a water supply and power 
for the electric light system of Austin. Besides 
accomplishing these purposes, 14.000 horse power 
has been developed, which will be disposed of to 
manufacturers at numinal cost. The cost of the 
dam was over $600,000. 


Wilmerding, Pa.—The Pennsylvania Railroad 
Company has bought a site for a new station at 
this place and will stop all trains here but the 
limited as soon as the McKeesport and Wilmer- 
ding Electric Railway is completed, which will be 
in a short time. By October it is thought that an 
electric line will extend from McKeesport to 
Pittsburg. passing through Wilmerding. 


Long Branch, N. J.—The scheme to connect 
a number of pleasure resorts from Pleasure Bay 
to Point Pleasant, a distance of twenty-five miles, 
is backed by several capitalists and railroad 
men, among them being J. C. Shaffer. president 
of the Seashore Electric Railway of Asbury Park 
and a large stock owner in the Indianapolis Street 
Railway. The company have received letters 
asking them to extend the road to Trenton and 
Camden. 


Charleston, W Va.—The Kanawha Electric 
Street Railway Company has asked council for a 
franchise to operate ап electric railway on streets 
in the city not now in use by the Street Railway 
Company. The Kanawha Company agrees to put 
up a forfeit and to begin work in thirty days, to 
complete one mile within six months and six 
miles within three years, and to pay the city $500 
for each mile of railway constructed. 


Gettysburg, Pa.—The War Department at 
Washington has compelled the company who 
were running а trolley line through portions of 
the battlefleld to remove their tracks and di- 
rected them to fill in ard resod Ше cuts made 
through the portions of the field thatthe Govern- 
ment has decided must be held intact. ‘The road 
will be constructed, but only on such routes as 
may be determined by the Battlefield Commis- 
sion. 


Indianapolis, Ind.—The Journal says ‘ the 
indications are that outside capital cannot be se- 
cured for railway enterprises in Indiana. A 
prominent railway man says: ‘ Capital is chary 
in regard to railway investments in tbis State, 
and the feeling is due to almost complete confis- 
cation by unjust and excessive taxation of rail- 
ways, and railway construction will have a decided 
check until there is a change in the manner of 
taxing such property.. 


Cumberland, Md. -The Cumberland Electric 
Railway Company has purchased and put on one 
of its cars a new motor of the Westinghouse sys- 
tem. The News says the new motor is fifty 
horse power aud capable of high speed. There 
is an absence of the ordinary noise or buzzing. 
and a ride on the car is smooth and delightful. 
The motor will soon be transferred to а car 
especially built for it, and in course of time all of 
the cars on the line will receive the new equip- 
ment." 


Pottstown, Pa.—The Chester County Electric 
Railway Company, recently incorporated, intend 
to build an electric railway from Douglassville to 
Pottstown and Parker Ford, to connect at each 
end of the road with the Pennsylvania Railroad. 
The line will be laid on the south side of the 
Schuylkill. with a branch or river connection 
across to Pottstown, on a bridge to be built by 
the company. Other branches, running to Pugh- 
town and probably to West Chester, are also con- 
templated. 


Norristown, Pa.—The Chestnut Hill and 
Norristown Passenger Railway Company, re- 
cently chartered to construct and maintain an 
electric railway between Philadelphia and Nor- 
ristown. have filed their acceptance of the ordi- 
nance passed by town council on May 16 last, ex- 
tending to them а trolley franchise over certain 
streets in the borough of Norristown, and have 
submitted a bond in the sum of $5,000 ава for- 
feiture in case the road should not be completed 
and in operation within fourteen months from 
the date of the passage of the ordinance. 


Clev.land, Ohio. The city council has at last 
given its sanction to the consolidation of thestreet 
railroads comprising the Cleveland Electric Rail- 
way Company, the main condition being that 
“only one fare shall be charged for a continuous 


ride on or over any of said constituent companies 
and any other line of any other of said constituent 
companies within the limits of the city of Cleve- 
land; and passengers on any of such lines paying 
one fare shall be entitled, without additional or 
extra charge to be transferred to any other of 
said lines and have a continuous ride thereon for 
said single fare." The companies consolidated 
were formerly the East Cleveland Railroad Com- 
pany, the Broadway and Newburg Street Rail- 
road Company, the Brooklyn Street Railroad 
Company and the South Side Street Railroad 
Company. 

Glcversville, N. Y.— The Fonda, Johnstown 
and Gloversville Railroad and the Cayadutta 
Electric Railroad are now the property of the 
same company, the former road having recently 
been purchased by the Electric Railroad Com- 
pany. After the purchase a new board of direc- 
tors was elected, consisting of James S. Burr, W. 
J. Heacock, Charles W. Judson, A. J. Zimmer, 
S. H. Shotwell, Gustav Levor and George M. 
Place, of Gloversville; James P. Argersinger 
and John G. Ferres, of Johnstown; G. F. Mills, J. 
L. Hees, of Fonda; Thomas F. Kyne, of Amster- 
dam, and James Shanahan, of Tribes Hill. The 
new directors have elected as officers of the road: 
President, Hon. James Shanahan; vice-president, 
James P. Argersinger; treasurer, J. L. Hees; 
secretary, George M. Place. Lawton Caten has 
been appointed general manager or superinten- 
dent in place of R. T. McKeever, resigned. The 
e of the road will remain at Glovers- 
ville. 


W. C. Callman & Company. 


Messrs. Wm. C. Callman & Company having recently 
moved their offices to the Electrical Exchange Bullding, 
136 Liberty street, are now carrying а complete line of elec- 
trical supplies. 

They are having quite a run on the Feldkamp Fans and 
Motors, and are at prerent negotiating for the Eastern 
agency of a well-known Western dynamo and motor house. 


It combines in Itself all of the features of the already 
well-known ** Detached Relay " with local bell and battery, 
without the expense of the latter two, and further acts 
not only to give an alarm when a short circuit occurs, 
but also to interpose a resistance in the battery circuit, 
preventing deterioration of the battery while on sbort cir- 
cuit within practical limits. 

The cut shows its exterior appearance, there being on 
the base. besides the four tnch gong, two binding posts, a 
switch and an adjusting screw (shown at the right side). 
The main gas-lighting circuit is cut at any point, and the 
two ends inserted in the binding posts. 

This ts absolutely all that is necessary to put it in use; no 
wires need be specially run, and no extra battery used. 

The switch controls the battery entirely. When the 
lever is turned to ON " the battery is then in circuit with 
the apparatus. 

The bell Itself is normally out of the circuit, and any or 
all burners шау b» opera'ed as frequently as required. 
without the bell sounding at all. If, however, the battery 


becomes short-circuited or grounded, at the burn r or else- 
where, for more than a given period of time for which the 
instrument 18 set by means of the adjusting-screw, then 
the bell 1s thrown into the circuit and sounds continuously 
while the trouble exists ; but should 1t cease the bell is 
again out. of circuit and the battery left in as before. 

Another entirely new feature of this Interesting instru- 
ment is that the bell is actuated by the main battery, and 
the current flowing through to the ground 1s diminished 
toso small an extent that the ground can be left on for 
hours without seriously affecting the battery. 

Thus, while the current to a burner from the ordinary 


THE LUN DELL EXHAUST Fan Остріт. 


The Lundell Exhaust Fan Outfit. 


We herewith illustrate a new outfit which is a combina- 
tlon of an ordinary exhaust fan directly coupled to a slow 


. Speed Lundell motor. The absence of belting and the abso- 


lute noiselessness of the outfit is particularly noticeable. 
An exposition of the adaptability of this outfit for certain 
places 18 found in the installation in the restaurant of 
Вив-е & Simoni, Delmonico’s old place in New street. 
Guests sitting directly underneath the fan do not notice 
that it is running. The location ofthe ani&novel and serves 
а double purpose. Itexhaus'sthe air from both kitchen 
and restaurant and gives comfort to both guests апа chefs. 
This ventilating outfit is adapted for all places and isa 
sure means of keeping the airin a pure and wholesome con- 
dition. The Lundell Exhaust Fan Outfit is placed on the 
market by the Intertor Conduit and Insulation Company. 


Automatic Short Circuit Alarm Bell. 


This ingenlovs and novel device has only lately been de- 
vised and owing to its practicability, simplicity. reliability 
and cheapness will become very popular with the electric 
fitting trade. 


battery will be about one ampere, when the bell acts it 
will diminish immediately to less than three-tenths of an 
ampere. 

The adjusting screw at the right side permits of the time 
adjustment. By slightly screwing it up, the time inter- 
vening between closing the circuit and the bell ringing 
will be shortened, and by unscrewing the reverse. They 
may be set to act at from any time between one-half а 
second and forty seconds. They are usually set. for about 
five seconds when turned out from the factory of Mr. A. L. 
Bogart, the inventor. 

Whenever there is any One on the premises, this Auto- 
matic Short Circuit Alarm Bell will answer every purpose 
of a more expensive cut-off instrument, and can be at- 
tached to apy gas-lighting circuit at any time by simply 
cutting the main wires and inserting them in the posts of 
this battery protector. 

A Rotating Fan Motor. 

The W. 8. Hill Electric Company, Boston, i8 constantly 
introducing new specialties which instantly secure appre- 
ciation and sell right and left. 
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Their latest novelty is a rotating fan motor, of which we 
publish herewith a cut. It is similarly constructed to 
their well-known and efficient station fan motor in most 
details, but is mounted on а base which allows it to rotate 
by the action of the air from the fan. which impinges on а 
crescent shaped rudder, the rudder being adjustable at the 
end of a proJecting arm to any angle, thus regulating the 
speed at which the entire machine shall rotate. This 
motor; when placed in the centre of a room, by its rotating 
motion will keep the air in motion in any part of sald room, 
а feature the advantages of which are appreciable at а 
glance. This motor runs practically nolseless, keeps col, 
is self lubricating, not requiring the use of a drop of oil for 
an entire season aod without having to be touched. 

It has a twelve inch fan and makes 1,500 revolutions a 
minute on a 110 volt circuit, with less than one ampere of 
current. It is meeting with a phenomenal sale every- 


where. 


W. S. HILL Егесткіс Co.'s FAN MOTOR. 


Cutter's Voltmeter Switch. 

The average incandescent station has quite a number of 
separate circuits running from it, and in order to maintain 
the proper voltage On each of these it has been the custom 
to have a voltmeter for each circuit. Then, since first- 
class instruments are rather expensive, the cheaper and 
more crude forms have almost always been used for this 
purpose. Of course, inaccurate voltmeters mean unsatis- 
factory service at the lamps, leading either to complaints 
regarding the light furnished or to a very sbort life of the 
lamps themselves. Any device that would allow a single 
and accurate voltmeter to be used with eight or ten cir- 
cults would do away with the faulty instrument and 
insure more satisfactory results. Mr. George Cutter, of 
Chicago, has perfected a special switch for this purpose, 


and practice bas shown this to be well suited to the work. 
The slze shown 1n the cut is used for connecting one volt- 
meter with any one of six circuits, while larger sizes can 
be used with as many as sixteen circuits. This voltmeter 
switch is nicely finished во as to look well on any switch- 
board, and will, no doubt, fill a long felt want. 


— — — 


The Ansonia Electric Company. 


The Ansonia Electric Company have just closed a very 
large sale of Shield Brand Wire in lowa. 

The many former buyers of the old Sunbeam lamps are 
taking advantage of the fact that the Ansonia Electric 
Company can again furnish the old standard Sunbeam in- 
candescent lamp. 

The Ansonia Electric Company advise that nothing but 


the Lest reports are coming in from the W.-W. Lightning 
Arrester. 
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The Acme Portable Testing Set. 


The rapid and correct measurement of resistance under 
varying circumstances is an important factor in electrical 
engineering. and for this purpcse it is highly essential to 
use apparatus that properly meets the requirementa of 
everyday practical work. 

Іп this connection the Acme" Portable Testing Set, 
herewith illustrated and described, deserves more than 
passing notice as being one of the most perfect commercial 


— 
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Instruments for testing resistance yet placed on the 
market, апа embodying the result of long experience on 
the part of Queen & Company. 

It comprises a Wheatstone Bridge, Rher stat, D'Argonval 
Galvanome er. Aluminum-Iodine" Battery and Double 
Contact Key, all contained in a mahogany case, outside di- 
mensions 844 inches х 536 inches х 5 inches, and weighing 
le:s than six pounds complete. The leather case illustrated 
(Fig. 1) is very convenient when the apparatus is used by 
inspecting engineers, as it can be slung over the shoulder 
and carried as readily as & small handbag. The colls in 
both bridge and rheostat are wound witb platinoid wire, 
which long use has conclusively shown to be far superior to 
German silver, and adjustments are made with great care, 
an accuracy of one-fifth of one per cent. being guaranteed. 
The arrangement is similar to the Post Office” design, 
with three colls in each bridge arm, and eighteen coils in 
the rheostat, giving a total range. by means of the rever- 
sing attachment, of from .001 ohm to 11,110,000 ohms. 

The galvanometer is a modified form of the D’Arsonval 
type, made specially for the purpose, and has proved a 
superior instrument for testing. It is strongly built, hence 
not liable to injury. and is perfectly dead-beat, so that 
readings can be taken very rapidly. Magnetic fields and 
mechanical vibrations produce noeffect whatever, and the 
instrument will give as accurate indications in the street, 
on shipboard or in а dynamo room as in a college labora- 
tory. This feature, possessed by no other make of similar 
apparatus, should not be overlooked. 

The battery is of the new Aluminum-Iodine " form with 
E. M. F 0f 1 4-10 volts per cell, or equivalent to a total of 17 
volts. This is practically 50 per cent. more than the ordi- 
nary chloride of silver cells. 

The .pparatus complete ів shown ір Fig. 1, while Figs. 2 
and 3 indicate the arrangement of working parts. In Fig. 
2 A and B represent the two proportional b idge arms, R 13 
the adjustable rheostat, and X the unknown resistance or 
line. In Fig. 3 the arm A of Fig. 21s equivalent to the colls 
1, 10, 100 On the left hand centre row, and the arm B to the 
coils 10, 100, 1,000 on the riyht hand of same row. The 
rheostat R corresponds to Ше coils of the top and bottom 
rows, aggregating 11,110 ohms, and X the unknown quan- 
tity is connected between the two binding posts at the 
lower left hand corner. 

In Fig. 3 the blocks marked “А,” R,“ B, and X " are 
connected to the bridge arms and are the same as shown In 
the centre of Fig.2. They constitute the “reversing ar- 
rangement" whereby the bridge arms may be inter- 
changed and six coils be made to do the work of eight. By 
this means 1t also becomes possible to readily detect inac- 
curacies іп the bridge ratios should any exist, and to elimi- 


nate them entirely in work. 
To use the apparatus the terminals of the resistance to 
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ACME PORTABLE TESTING SET. 


be measured should be connected to the binding posts 
Mentioned, and an approximate estimate formed of its 
value. For example, suppose it is about 400 ohms, the 
proper method of procedure will then be as follows; 

Plug A to R and X to B, and unplug the 100 ohm coil in 
both A and B and also the 500 ohm ceil in the rheostat. 
Connect one cell of battery and close the кеу for an instan 
(it is always best to start with very small battery power 
as ln that case no harm can be done if the unknown resist- 
ance is estimated far from its proper value‘. Jf the galvan- 
ometer needle swings to plus, the resistance unplugged іп 
the rheostat arm is too high; 1f to minus it is too low. Ву 


(Fic. 1.) 


altering the unplugged resistance of therheostat arm, and 
if necessary increasing tbe battery power, a balance“ 
can quickly be effected and thus the value of the unknown 
determined to within 1 ohm. Shouldthe resistance be low, 
for instance, 10 ohms, the same plan should be followed 
except that the two 10 ohm coils of the bridge should be 
used instead of the 100 ohm coil. If the resistance be 
higher than the total resistance of the rhecstat, for exam- 


L 
ACME PORTABLE TESTING SET. (FIG. 2.) 


ple 800,000 ohms, plug A to X and B to R and unplug 10 in 
A and 1,000 in B; the proportion will then be as 118 to 100 
and a balance will be obtained when 8,000 ohms ts unplug- 
ged in the rheostat. 

From the prece ling description it will be evident tl at the 
apparatus is remarkably simple in operation, so that an in- 


ACME PORTABLE TESTING SEL. (Fio. 3.) 


experienced lineman can learn to use 1t 1n a short time. 
The great value of such an instrument will be evident to 
those who have used the forms heretofore obtainable, 
which usually necessitate the handling of two boxes, one 
for the rheostat, galvanometer and bridge, and a separate 
one for the battery. 

The manufacturers, Queen & Company. Incorporated, 


Philadelphia, will be pleased to quote prices and furnish 
further particulars upon application, ав also to forward 
descriptive circular No. 445 to interested parties. 
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COMMERCIAL PARAGRAPHS. 


The Eastern Electric Cable Company, Boston, manu- 
facturers of the famous ** Clark” wires and cables, not- 
withstanding that it has enlarged its factory two or three 
times the last two yeara, is still unable to keep up with 
the orders as they come rolling in. For the last two 
months they have had to decline any more orders, and 
though the factory is now running throughout both night 
and day, the company has business enough in hand to keep 
going for six months. This state of things has necessita! ed 
the erection of another new three story building, 151 feet 
long. The machinery will be run by а new Fitchburg en- 
gine of 150 н. P. Three 50 н. P. bollers will be installed. 
Clerk wires and cables are known everywhere and need no 
recommendation, they recommend themsel es every time. 


The Muncie Electric Works, at Muncie, Ind., has orders 
on hand for a number of their “Iron Clad” machines, 
among which are two 25 h. p., three 10 h. p., one 15 h. p., 
three 1 h. p. and one 5 h. p.; they have delivered three 10 
h. p. motors since beginning operations, May 1. 


INCORPORATIONS. 


The Voorhees Electric Company, Boston, Mass.—to 
manufacture and sell electrical appliances. Capital stock, 
$5,000. Stockholders: J M. Ladensack, Geo. R. Bliun. 
Gardner T. Voorhees. 

The Essex County Street Railway Company, Newbury, 
Mass.—to construct a railway in Newbury, Rowley and 
Ipswich, and operate the same by any motive power ex- 
cept steam. Capital stock. $150,000. Stockholders; F. 
Cogswell, Chas. A. Sayward, Wm. 8. Russell and others. 


The Haverhill, Georgetown and Danvers Street Railway 
Company, Haverhill, Mass.—to construct a railway with 
switches in Danvers, Topsfield, Boxford, Georgetown and 
surrounding towns. Capital stock, $300,000. Stockholders: 
M. Brewster, Sherman Nelson, Jos. B. Poor, Merrill B, 
Balley. 


The Racket River Railway Company—to construct a 
standard gauge road about twenty miles in length, to be 
operated by steam or electric power, from Potsdam, N. Y., 
to and through the viliage of Pierpont to the village of 
Colton, with a branch at or near Hannawa Falls to Parrish- 
ville, іп St. Lawrence County. Capital $850,000. Direct- 
ors: W. Wyckham Smith, William Wills, Fos: er L. Backus, 
A. L. Chatterton and George R. Crossley, of Brooklyn: 
Russell L. Kinsay, of Buffalo; Frank E. Bennett, of To- 
peka, Kansas; J. L. Ludwig and A. R. Dodge, of New 
York City. 


The Ноовіс Railway Company to construct an electric 
railroad from the Fitchburg Railroad Station in the vil- 
lage of Hoosic Falls, N. Y., through the village streets to 
Walloomsac. Capital, $60,000. Directors: G. C. Moses and 
F. Н. Twitchell, of Bath, Me.; William Holmes, Joseph 
Buckley. 8. D. Locke and others, of Hoosic Falls. 


The Middletown-Goshen Tractton Company—to con- 
struct a street surface railroad in Middletown, N. Y., about 
ten miles in length. Capital, $100,000. Directors: B. F. 
Low and A. D. Seaman, of Middletown; E. G. Wightman, 
S. W. Roberts, W. B. Rockwell, M. J. Wightman, F. W. 
Bleckley and B. H. Throop, of Scranton, Pa., and Samuel 
Harris, of Cleveland, Ohio. 


The Lebanon Springs Railroad, which was sold at 
foreclosure sale in May, 1892, has been incorporated with 
the Secretary of State at Albany. N. Y., under the name 
of the Lebanon Springs Rallroad, with a capital of 
$1,427,500. 


The Litehfleld Electric Light and Power Company of 
Litchfield, Conn., has been incorporated. 


The East End Telephone Company—to construct and 
maintain a telephone line from East Hampton Village to 
Sag Harbor and neighboring villages in Suffolk County, 
N. Y. Capital stock, $00. Directors: David J. Gardiner, 
Jerry Huntting, Edward M. Osborn, of East Hampton, and 
others. 


New Hampton Electric Light and Power Company, New 
Hampton. Iowa. The company have obtained a franchise 
for the construction of an electric light plant at New 
Hampton to cost from $12,000 to $15,000. They also intend 
to construct and operate plants in other towns. 


The Dubuque Light and Traction Company has filed its 
new articles of incorporation. The new articies provide 
for the purchase of electric light and electric street rail- 
way plants. The capital stock shall be $600,000, divided 
into 6,000 shares of $100 each. The annual meeting shall 
be held on the flist Tuesday of June each year. Until the 
first annual meeting James 8. Cummins, Walter J. Ballard, 
Edgar W. Duncan, George K. Wheeler and John L. Martin 
shall constitute the board of directors. The highest 
amount of indebtedness to which the company shall sub- 
ject itself shall not exceed $400,000. 


The Citizens’ Electric Light Company, of Wayne, Pa. 
Capital stock, $5,000. Directors: John W. Yeatts, Frank 
Weckerley, Thomas H. Phillips. Louis Erben, St. Davids ; 
Thomas H. Carter, J. H. Jefferies, Charles Н. Barllt, 
Wayne. 


The Mt. Pleasant Electric Light Company, Mt. Pieasant, 
Sanpete County, Utah. Capital stock, $10,000. President, 
L. J. Jordan; vice-president, Wm. Zabriske; secretary, 
W. D. Candland; treasurer, Alif Erickson. These and 
James Larsen form the board of directors. To furnish 
light and power. 


At а recent meeting of the stockholders of the Schuylkill 
Traction Company, held at their office in Ashland, Ра., it 
wa8 decided to increase the capital stock of the corporation 
from $600.000 to $10,000,000 and the mortgaged indebtedness 
from $300,000 to $500,000. The increased funds are to be used 
sol: ly for the betterment and extension of the system. 


At Albany, N. Ү., on the 9th inst., the Colontal City 
Electric Railway Company was inc rporated with a capi- 
tal stock of $175,000 for constructing a street surface rail- 
road six miles lonz in Kingston, N. Y. Directors: Charles 
W. Deyo, E. G. Lawrence, Elbert G. Loughran, Luke 
Noone, Alvah S. Newcomb and N. C. Powelson, of Kings- 
ton; Hasbrouck Alliger, of Rondout; Wendell Goodwin 
&ud Frederick Swift, of New York City. 


The Chester Telephone Company, Chester, 8. C. Capital 
stock, $500. Incorporators: A. W. Love, J. N. Cross, J. K. 
Henry, C. W. Carpenter. S. M. Jones. The purpose of the 
company 18 to operate telephone and telegraph wires in 
the town of Chester. 


The Higgins Gravity Motor and Electric Gravity Clock 
Company, Chicago. Capital, $1,000,000. Incorporators : 
George C. Higgins, Samuel L. Smtth and Joel J. Squier. 


The Robertson Southern Electric Railway Company has 
filed an application for a charter to construct an electric 
railway from Knoxville, Tenn., to Kingston, Oliver Springs, 
Poplar Creek Coal Mines, Clinton, Andersonville, Powell's 
Valley, Luttrell, Maynardsville, Blaine’s Cross Roads, Lee's 
Springs, Strawberry Plains, Dandridge, Seviervilie, Alle- 
gheny Springs and the Little Tennessee River, in Monroe 
County, Tenn., with stems from the main lines to many 
points. The company expects to haul both passengers and 
freight, and in effect to eventually construct a cheap sys- 
tem of railways through all East Tennessee. The amount 
of capital stock is not set forth in the application. The 
incorporators are W. Boright, L. D. Dillon, B. H. Sprankle, 
J. S. McDonough, J. S. Stewart. J. Luttrell Murpby. Archi- 
bald J. Robertson, Henry Curry and J. A. R. Murphy. 


Application has been made at*Knoxville, Tenn., for a 
charter for the Paint Rock and Tennessee River Rallway 
Company by J. W. Hudson, B. J. Miller, B. G. Slaughter, 
G. G. Phillips, Henry Estill and J. Luttrell Murphy, who 
propose to build an electric railway line from Winchester, 
Franklin County, Tenn., to McMinnville, by way of Dec- 
herd, Viola and Beersheba Springs The line is also to be 
extended tothe head of Estill Fork Creek, of Paint Rock 
River, thence to Savannah, Mineral Springs, Lynchburg, 
Pulaski, Lawrerceburg and Waynesboro, in Wayne 
County. 


The Ida Grove Electric Company, Ida Grove, Iowa. Capi- 
tal stock, 815,000. Incorporators John L. Blakely, Wm. 
Bender, Alfred Shuter, F. A. Lusk, J. W. Reed, Wm. Bas- 
sett, Н. M. Whinery, Julius Roher and Chas. Britch, all of 
Ida Grove. To establish and maintain an electric plant for 
power and light. 


The Chester County Electric Railway Company has been 
granted a charter by the State Department at Harrisburg, 
Pa., to build a line of electric railway from Douglassville 
to Pottstown and Parker Ford. The corporators named 
are Eli S. Root, Jacob 8. Mauger. William Smith, Samuel K. 
Halteman. David Titlow and William 8. Mauger. 


The Trenton Electrical Construction Company, Trenton, 
N. J. Capi'al stock, $25,000. Incorporators: George F. 
Applegate, Jeremiah P. Toman, Carl К. Adams, Anton 
Adams and Paul Suplee, ail of Trenton. The object of tbe 
company is to manufacture operate and sell all kinds of 
electrical apparatus for lighting and for power purposes 
and for acquiring and dealing In patents and franchises. 


The People's Street Railway Company, Chester, Pa. 
Capital stock. $50,000. Incorporators: Jas. R. T. Coates, 
Chester, Pa.; Samuel L. Kent, Clifton Heights, Pa; W. H. 
Sayen, Wayne, Pa. Toconstruct and operate an electric 
railway in Chester, Delaware County, Pa. 


The Shenandoah and Mahanoy City Street Railway Com- 
pany, Ashland, Pa. Capital stock, $100,000, Incorporators: 
J. F. Bailey, Philadelphia, Pa.; D. D. Phillips, Gordon, Pa.; 
MacHenry Wilhelm, Ashland, Pa. To construct and oper- 
ate an electric railway in Schuylkill County, Pa. 


The Cleveland Surgical and Electrical Instrument Com- 
pany, Cleveland, Ohio. Capital stock, $25,000. Incorpo- 
rators: John R. McQuigg, Joel M. Monroe, Albert G. Lan- 
gell, Geo. B. Riley, John Colahan. To manufacture and 
deal in surgical and electrical instruments, materials, etc. 


The Hillsboro Water, Light and Power Company, Hills- 
boro, Texas. Capital stock, $50,000. Iacorporators: D. M. 
Crossthwait, Kyle, Tex.; Walter Tips, Austin, Tex.; T. F. 
Voight, Dripping Springs. Tex. To supply the public with 
light and power by electricity. 


The Hartman Manufacturing Company, New York, N. Y. 
Capital stock, $25,000. Incorporators; Edw. R. Volimer, 
Brooklyn, N. Y.; Wm. Volimer, Brooklyn; Julla Hartman, 
New York City. To manufacture and sell gas and electric 
fixtures. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JUNE 6, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


498,859. Closed Conduit for Electric Railways. Charles J. 
Kintoer, New York, N. Y., assignor of one-third to 

Gustav Stahl, Philadelphia, Pa. Filed June 27, 1892. 

498,906. Conduit Kallway-:rolley. Michael H. Smith, 
Halifax, England. Fil-d April 6, 1886. 

498,982. 'Irolley-Stand. James R. Griffiths, Chicago, ПІ. 
Filed July 2, 1892. 

498,933. Elect:'ic-Kailway Trolley. James R. Griffiths, 
aie 25. IH. Filed July 6. 1892. 

498,985. Mechanism for Trausmitting Power from Car- 
Wheel Axles to Dynamos Within the Cars. Morris 
Mo-kowitz and Samuel Young, Newark. N. J., assignors 
of one-half to Leon D. Adler and Joseph Loewenberg, 
saine place. Filed Dec 6, 1892. 

499,095. ‘lrolley-Wire Finder. James Chase, Rochester, 
N. Y. Filed Jan. 23, 1898. 

499,112. Overhead Electric Railway. John С. Henry, New 
York, N.Y. Filed Sept. 3, 1890. 

499,115. Electric- Railway Trolley. George W. Hooper, 
Rochester N. Y.,assignor, by direct and mesne assign- 
ments, of three-fourths to John A. Stewart. James 8. 
Бакер, and Alfred Green, eame place. Filed Aug. 10, 


892. 
499,143. Trolley-Wire Support. Carl Peterson, Brooklyn, 
N. Y. ned Dec. 16, 1892. 
499,167. Trolley-W1 e Curve. Rudolph M. Hunter, Phila- 
delphla. Pa., assignor to the Thomson-Houston Electric 
Company, of Connecticut. Filed Feb. 2, 1998. 


ELECTRIC LIGHTS AND APPLIANCES. 

498,878. Electric Illuminating Apparatus. Edward A. 
Colby, Newark, N. J. Filed Feb. 15. 1893. 

498,8:0. Method of Flectric Illumination. Edward A. 
Colby. Newa k. N. J. Filed Feb. 15, 1898. 

495,901. Incandescent Electric Lamp. Alexander De 
Lodyguine, Paris, France. Filed March 11, 1892. 

498,915. Electrode for Electric-Arc Lamps. Saloman Hel- 
mann. New York. N. Y. Filed Oct. 24, 1892. 

498,929. Electric Glow-Lamp. Edward A. Colby, Newark, 
N.J. Filed Feb. 15. 1893. 

499,097. Electric Illuminati Apparatus. Edward A. 
Colby, Newark, N. J. Filed Feb 15, 1893. 

499,150. Advertising or Other Illuminating Effect. Horace 
F. Simon, London, England. Filed Nov. 1, 1899. 


; DYNAMOS AND MOTORS. 

498,768. Electro-Motive Device. Romaine Callender. 
Brantford, Canada, assignor of two-thirds to Edward 
Hart and Edward L. Goold, same place. Filed July 14, 


1892. 

498,969. Dynamo-Electric Machine. William S, F. Dillon, 
Chicago, ІП. Filed Nov. 21, 1892. 

499,099. Electro- Dynamic Machine. Olof Dahl, Paterson, 
N. J., assignor to the Dahl Electric Company, of New 
Jersey. Original application filed Oct. 21, 1890. Divided 
and this application filed April 22, 1893. 

499,188. Friction-clutch for Electric Motors. Olof Dahl, 
Paterson, N. J., assignor to tbe Dahl-Electric Company 
of New Jersey. Filed Oct. 26, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 

498,908. Telephone-Switchboard Annunciator. Frank R. 
McBerty, Downer's Grove, assignor to the Western 
Electric Company, Chicago, ПІ. Filed Oct. 29, 1892. 

498,869. Telephone Handle or Holder. Bast] M. Wilkerson, 
New York. N. Y., assign.r of one-half to Shipley 
Brashers, Washington, D. C. Filed April 14, 1891. 

498,911. Copying Telegraphic Apparatus. Sylvester P. 
Denison, Belleville, N. J., asrignor to Herman Broesel, 
trustee, New York. М. Y. Filed Feb. 1, 1898. 

498,919. Telephone. Barton Pickering, Dayton, Ohlo. 
Filed Oct. 4, 1880. 

499,108. Telephone. Edward M. Harrison, Fort Smith, 

Ark. Filed May 31, 1892. 


MEABURING INSTRUMENTS, ETC. 


498,837. Dynamometer. Hans C. Behr, San Francisce, Cal. 
Filed Nov. 94 1891. Renewed March 20, 1898. 

498,871. Electrical Transmitter for Telemeter Systems. 
слава W. Ayton, New York, N. Y. Flled Feb. 10, 


1892. 
498,872. Receiver for Telemeter Systems. Charles W. 
Ayton, New York, N. Y. Filed Jure 7, 1898. 


SIGNALS AND SIGNALING APPARATUS. 
496,864. Railway-Signal. James W. Steele, Chicago, III. 
Filed Oct. 5, 1891. 
498,865. ur A. Joseph B. Stewart, Haverstraw, 
ща William G. Wattson, Lappan. N. Y. Filled May 3, 


1892. 

498,987. Non-Interference Siznal-Box. Charles E. Qngley, 
New York, М. Ү., енен Ht by direct and mesne as- 

signments, to the Ongley Electric Company. same 

lace. Filed Jan. 19, 1891. Renewed Nov. 16, 1892. 
Electric Signal and Protective System. Charles 

E. Ongley, New York. М. Ү., assignor, by direct and 

mesne assignments. to the Ongley Electric Company, 

same place. Filed Jan. 21, 1891. Renewed Nov. 16, 1892. 

499,062. Electric Time-Signal. Gerhard W. Van Vianen, 
Cologne, Germany. ed Aug. 2. 1592. 

499,135. Electric БЕІН Apparatus and System. Jacob W. 
o Easton, Pa. Filed April 12, 1898. 

499,126. Electric Signaling Apparatus and System for 
ые Jacob W. Lattig. Easton, Pa. Filed Feb. 21, 
l е 


MISCELLANEOUS. 


498,757. Insulated Conductor. Thomas F. Attix, Brooklyn, 
N. Y., arslgnor of one-third to Henry C. Hulbert, same 
place. Filed Dec. 1, 1892. 

496,768. Electro 


498, 


lytic Apparatus. Thomas Craney, Bay 
City, Mich. Filed March 25, 1892. 

498,769. Method of Electrolyzing Salts. Thomas Craney, 
Bay City, Mich. Filed Aug. 10, 1892. 

498,770. Electrolytic Apparatus. Thomas Craney, Bay 
City, Mich. Filed Aug. 18, 1892 

408,771. Electrolytic Cell. Thomas Craney, Bay City, 
Mich. Filed Oct. 10, 1892. 

498,776. Clamp for Electric Conductors Axel H. Englund, 

сасар І Filed June 99, 1891. 

498,799. heostat. Edward R. Knowles. Middletown, 
Conn., assignor to the Schuyler Electric Company of 
Connecticut. Filed Jan. 9, 1898. 

498,880. Electrical Switch. James Des Brisay, New York, 
N.Y. Filed Nov. 98, 1891. 
498,907. Electrical Condenser. William Stanly, Jr., and 
William B. Tobey, Pittsfield, Mass., assignors to the 
Stanley Laboratory Company, same place. Filed Jan. 


9, 1893. 

498,978. Method of and Apparat us for Electric Боасе: 
Dexter M. Garnett, Evanston. and John M. Garnett, 
Chicago, III. Filed Feb. 14, 1893. 

499,008. ectrical Call-Box. Walter F. Banks, Milford, 
Conn. Filed Nov. 35, 1892. 


Vor. IV. 
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Austin's Water Power. 
Eiectric Lights, Rallway Power and Irrigation 
Supplied by the Colorado River Dam. 


The city of Austin, Texas, has just completed & 
large dam which will utilize the power of the 
Colorado River for supplying the electric lighting 
of the city, drive its electric railways as well as 
furnishing water for irrigation of the farming 
lands in its vicinity and the city reservoir. 

The suggestion of this project was made as 
early as 1888, since which it has been steadily 
agitated, but like most extensive works of this 
character there were many objections to over- 
come and considerable municipal legislation 
necessary before the project assumed definite 
shape. After making preliminary surveys and 
securing estimates on the work, it was found that 
the expense of the system as completed would 
amount to $1,400,000, for which amountcity bonds 
were issued. The actual work was commenced 
in the latter part of 1890 and the system was put 
into operation on May 16, 1898. The dimensions 
and cost of the dam are as follows: 


Length of dam, feet........................... 1,150 
Maximum height, feet . 68 
Height above low water, feet.. . 60 
Width at base, fee 66 
Width at top, feet.............................. 16 
Granite masonry in the dam, cubic 

“l/ ³ͤ а онымен 20,648.0 


шеол masonry in the dam, cubic 
VOL OG Qi soe isis ELLE URP UE рада ады 70, 651.2 
Concrete masonry in the dam, cubic 


hii 881.4 
Total amount of masonry in the dam, 

cubic ss 06000 91,680.6 
Number of carloads of granite used.... 4,480 
Number of carloads of limestone used 14,807 
Number of carloads of cement used.... 456 
Number of carloads of sand used...... я 2,786 


Contracts were let to the General Electric Com- 
pany for furnishing four 125 н. P. generators with 


switchboard connections to the stations, and to 


the Fort Wayne Electric Company for furnishing 
four 2,500 16 c. P. light alternating current incan- 
descent dynamos, wound for 2,000 volts, and four 
1,000 16 c. P. light alternating current incandes- 
cent dynamos, wound for 2,000 volts, making а 
total capacity of 16,400 lights, with all switchboard 
connections and necessary apparatus inside the 
station. 

Our Frontispiece represents the scene at the 
opening of the electric railway line, the view be- 
ing taken on Congress avenue, one of the main 
thoroughfares of Austin. 

The work is of too recent completion to give 
any data as to its efficiency, but the operation of 
the system appears to warrant the most sanguine 
hopes of its projectors, 


Electric Motors for Calice Printing. 


Probably the manufacturers of Lancashire, 
Lanarkshire, and the other great centres of calico 
printing in this country, eays the Electrical Re- 
view (London), will consider that their ap- 
pliances have been developed sufficiently through 
years of experimenting into good practical ma- 
chines, not easily to be improved upon; but they 
do not yet appear to have entertained to any 
great extent the possibility of driving their 
printing-machines by electric motors. although 
an admirable specimen of such a combination was 
to be seen in the Manchester Jubilee Exhibition 
of 1887 amongst the appliances shown by Messrs. 
Mather & Platt, of Salford Ironworks, Man- 
chester. At the Dunnell Printing Works, of 
Pawtucket, Rhode Island, a complete arrange- 
ment has, however, been put into force, whereby 
the usual pou ule еу steam-engine employed 
to drive each machine is replaced by an electric 
motor, and so far with great success, the results 


being in advance of any other method used for 
actual daily work. 


Electric Transmission of Power Over Long 
Distances. 


Possibilities and Limitations Affecting its Successful 
and Economic Employment. 


BY W. F. С. HASSON, MEM. TECH. 80C." 


During the past few weeks & number of tech- 
nical and general papers on this subject have 
appeared in electrical journals. These articles, 
though full of interest to those connected with 
electrica] pursuits, have not been of such а 
nature as to be of much assistance to the practi- 
eal purchaser. 

This latter has little interest in the methods by 
which the end is attained, the important points 
to him being the cost of installation, operation 
and maintenance of the machinery, the efficiency 
of the transmission, and the distance that it may 
be successfully accomplished. 

Continuous current machinery has heen brought 
to a high state of efficiency and regulation, and 
furnishes a perfectly satisfactory method of trans- 
mitting power to limited distances where low 
electromotive force can be economically em- 
ployed. As the relations between electromotive 
force and strength of current and their connec- 
tion with the amount of power generated 
becomes better understood, it appeared evident 
that unless high x. м. F. was employed the cost 
of copper would practically prohibit the trans- 
mission of power to long distances. The con- 
tinuous current has strong advocates who do not 
hesitate to say that large amounts of power may 
be successfully commutated and distributed at an 
electromotive force of 5,000 or 6,000 volts. How- 
ever, the large corporations that manufacture 
electrical machinery have not sustained the con- 
fidence of the public in these statements by fur- 
nishing commercial machines constructed on 
these lines. In fact, the company that has actively 
opposed the use of alternating current machin- 
ery now states that, in the present state of elec- 
trical science there is a definite limit to safe com- 
mutation far below that required, and if an 
attempt ів made to generate heavy continuous 
currents at such high voltages the machines will 
inevitably break down. 

So broad а statement concerning the final per- 
fection of any electrical system may to-day be 
accepted with & fair amount of doubt. So flrm 
is the belief of this particular company, however, 
that during the past year it has brought to a state 
of commercial perfection an alternating current 
gystem. 

Notwithstanding the difficulties, certain able 
enthusiasts, notably Nikola Tesla. have devoted 
their entire time to the perfecting of commer- 
cial alternating current motor systems. 

The transmission of power. for lighting pur- 
poses only, may be accomplished by means of any 
of the commercial alternating current systems. 

The generators furnish an electromotive force 
sufficiently high to allow an economic distribution 
of power over several miles. By means of trans- 
formers, an electromotive force of 10,000 volts is 
easily obtained for transmission long distances to 
the point of distribution, where reducing trans- 
formers supply a safe pressure for local circuits. 
The success of this system is evidenced at San 


Antonio, Cal., where a transmission of 28 miles 


at 10,000 volts is now in operation. 

The electrical manufacturing companies of 
America have been so engrossed in developing 
and exploiting their lighting and railway systems 
that they have apparently in the past given little 
serious attention to the perfection of systems to 
meet the needs of electric power on the Pacific 
Coast, and they have given still less consideration 
to the circumstances which render its employ- 
ment possible. 


* Abstract of paper read before the Technical Society of 
the Pacific Coast. 


During the past year, however. the question of 
long distance transmission has been extensively 
discussed, and the best energies of the electrical 


companies have been devoted to its satisfactory 


solution. 

The result is that three alternating current sys- 
tems in various stages of commercial perfection 
are now before the public. These are: 

1. The single-phase or popularly called syn- 
chronous system. 

2. The two-phase or diphase system. 

3. The three-phase or triphase system. 

The first of these systems has been commer- 
cially perfected to meet certain requirements. It 
isadmirably adapted to the transmission of power 
that is to be used for tbe continuons operation of 
motors of not less than thirty horse power. Its 
success has been exemplified in the machinery 
that has now been in operation almost two years 
at Telluride, Colorado. Machinery for the trans- 
mission of power thirteen miles to operate the 
mille of the Standard Consolidated Mining Com- 
рапу is now being installed at Bodie, Cal. 

The promoters of these two systems each claim 
great individual advantages, but, until they have 
been submitted to the test of commercial opera- 
tion, the only claims that may be admitted are 
that the three-phase system requires less copper 
wire for transmission, and that the two-phase is 


‘somewhat more simple and better adapted to 


meet the possibility of a perfected single-phase 
motor. 

Within three months a three-phase plant for the 
transmission of 800 horse power will be in opera- 
tion at Redlands, Cal. Within less than a year 
one of these systems will be installed for the 
transmission of three thousand horse power 
twenty miles, under the guarantee that it will 
meet the requirements for all varieties of power, 
and that the efficiency of transmission from 
generator axle to point of distribution will be at 
least 79 per cent. 

Whatever system is adopted, the cost of gen- 
erators and motors will not vary greatly, and the 
important factor ina long distance transmission 
is the amount of copper necessary for the line. 

In determining the feasibility of utilizing water 
power to operate electrically the industries of any 
particular town or city, careful consideration 
must be given of the following points, viz. : 

1. The amount of water power permanently 
available. 

2. The cost of developing this power. 

8. The interest on this amount. 

4, The total demand for power. 

5. The amounts and relative locations of the 
various kinds of power. 

6. The cost of steam plants now in operation. 

7. The interest on this amount. 

8. Cost of fuel for plants now in operation. 

9. Cost of operating present plante. Labor. 

10. Cost of maintenance of present plante. 

11. The amounts and kinds of electric power 
already in operation. 

19. The distance of transmission. 

13. The estimated cost of the hydraulic ma- 
chinery. 

14. The guaranteed efficiency and regulation of 
the hydraulic machinery. 

15. Estimated cost of electric machinery. 

16. Estimated cost of line construction. 

17. Total cost of operating hydraulic and elec- 
tric machinery. 

18. Total cost of maintenance of hydraulic and 
electric plante. 

19. The interest on the total estimated cost of 
proposed plant. 

20. The estimated gross income. 

For further information on the many points to 
be considered in this connection I refer you to 
the articles by Messrs. C. L. Bradley and L. B. 
Stillwell, and Doctors Louis Bell and C. E. 
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Emery, lately published in the electrical journals. 

Undoubtedly, cheap power is essential to the 
development of the latent industries of California. 
It is equally true that the reliable electrical 
manufacturing compaies are now prepared to 
furnish machinery to provide cheap power. The 
only difficulty in the way of advance appears to 
be а lack of confidence on the part of possible 
purchasers. This lack of confidence appears to 
be due to their inability to reconcile the conflict- 
ing claims and statements made by the electrical 
companies concerning their own machinery and 
that of competing compenies. 

Many transmissions that are easily possible 
are by no means feasible. 

No long-distance transmission is absolutely im- 
possible, although it may be thoroughly imprac- 
ticable. 


ON LIGHT AND OTHER HIGH FRE- 
QUENCY PHENOMENA. IV. 


BY NIKOLA TESLA." 


The streams of light which you have observed 
issuing from my hand are due to a potential of 
about 200,000 volts, alternating in rather irregu- 
lar intervals something like а million times a 
second. А vibration of the same amplitude, but 
four times as fast, to maintain which over 8,000,- 
000 volts would be required, would be more than 
sufficient to envelop my body in a complete sheet 
of flame. But this flame would not burn me up: 
quite the contrary, the probability is that I would 
not bo injured in the least. Let a hundredth part 
of that energy, otherwise directed, would be 
amply sufficient to kill a person. 

The amount of energy which may thus be 
passed into the body of a person depends on the 
frequency and potential of the currents, and by 
making both of these very great a vast amount 
of energy may be passed into the body without 
causing any discomfort except perhaps in the 
arm, which is traversed by а true conduction 
current. The reason why no pain in the body is 
felt, and no injurious effect noted, is that every- 


Illustrating the Effects of Rapidly Varying and Steady 
Electrostatic Force. 


where, if а current be imagined to flow through 
the body the direction of its flow would be at 
right angles to the surface; hence the body of the 
experimenter offers an enormous section to the 
eurrent; and the density is very small, with the 
exception of the arm perhaps, where the density 
may be considerable. But if only а small frac- 
tion of that energy would be applied in such a 
way that & current would traverse the body ín the 
same manner as а low frequency current, a shock 
would be received which might be fatal. A direct 
or low frequency alternating current is fatal, I 
think, principally because its distribution through 
the body is not uniform, as it must divide itaelf in 
minute streumlets of great density, whereby 
some organs are vitally injured. at such & 
process occurs I have not the least doubt, though 
noevidence might apparently exist, or be found 
upon examination. The surest to injure and de- 
stroy life is a continuous current, but the most 
painful is an alternating current of very low fre- 
quency. The expression of these views, which 
are the result of long continued experiment and 
observation, both with steady and varying cur- 
rents, is elicited by the interest which is at pres- 
ent taken in this subject, and by the manifestly 
erroneous ideas which are daily propounded in 
journals on the subject. 

I may illustrate an effect of the electrostatic 
force by another striking experiment, but must 
first call your attention to one or two facts. I 
have said before that when the medium between 
two oppositely electrified bodies is strained be- 
yond a certain limit it gives way, and. stated in 
popular language, the opposite electric charges 
unite and neutralize each other. This breaking 


* A lecture delivered before the Franklin Institute at 
Philadelphia, Feb. 24, 1898, and before the National Elec- 
tric Light Association at St. Louis, Mo., March 1, 1898. 


down of the medium occurs principally when the 
force acting between the bodies is steady, or 
varies at à moderate rate. Were the variation 
sufficiently rapid, such a destructive break would 


. not occur no matter how great the force, for all 


the energy would be spent in radiation, convec- 
tion and mechanical and chemical action. Thus 
the oe length, or greatest distance through 
which a apark will jump between the electrified 
bodies, is the smaller the greater the variation or 
time rate of change. But this rule may be taken 
to be true only in а general way when comparing 
rates which are widely different. 

I will show you by an experiment the differ- 
ence in the effect produced by a rapidly varyin 
and a steady or moderately varying force. 
have here two large circular brass plates p p 
(Fig. 6a and Fig. 65). supported on movable.in- 
sulating stands on the table, connected to the ends 
of the secondary of a similar coil as the one used 
before. I place the plates ten or twelve inches 
apart and set the coil to work. You see the whole 
space between the plate, nearly two cubic feet, 


/ 


Breaking а Bulb on Open Circuit. 


filled with uniform light (Fig. 6a). This light is 
due to the streamers you have seen in the first 
experiment, which are now much more intense. 
I have already pointed. out the importance of 
these streamers in commercial apparatus and 
their still greater importance in some purel 
scientific investigations. Often they are too we 
to be visible, but they always exist, consuming 
пег and modifying the action of the appara- 
tus. hen intense, as they are at present, they 
produce ozone in great quantity, and , 88 
Professor Crookes has pointed out, nitrous acid. 
So quick is the chemical action that if a coil such 
as this one is worked for а very long time it will 
make the atmosphere of a small room unbeara- 
ble, for the eyes and throat are attacked. But 
when moderately produced, the streamers refresh 
the atmosphere wonderfully, like а thunder- 
aen апа exercise unquestionably а beneficial 
effect. 

In this experiment the force acting between the 
plates changes in intensity and direction at a very 
rapid rate. I will now make the rate of change 
per unit time much smaller. This I effect by 
rendering the discharges through the primary of 
the induction coilless frequent, and also by di- 
minishing the rapidity of the vibration in the 
secondary. The former result is conveniently 
secured by lowering the к. M. Р. over the air gap 


Mechanical Motions Produced by Varying Electrostatic 
Force in & Gaseous Medium. 


in the primary circuit, the Jatter by approach- 
ing the two brass plates to a distance of about 
three:or four inches. When the coil is set to 
work you see no streamers or light between the 
plates, yet the medium between them is under & 
tremendous strain. I still further augment the 
strain by raising the к. M. F. in the primary cir- 
cuit, and soon you see the air give way and the 
hall illuminated by a shower of brilliant and 
noisy sparks, 6b. These sparks could be pro- 
duced also with unvarying force; they have been 
for many years а familiar phenomenon, though 
they were аан obtained from entirely differ- 
ent apparatus. In describing these two phenom- 
ena, во radically different in appearance, I have 
advisedly spoken of a ''force" acting between 


the plates. It would bein accordance with acce 
views to say that there was an ''alternating 
E. M. F." acting between the plates. "This term is 

uite proper and applicable in all cases where 
thare is evidence of at least a possibility of an 
essential interdependence of the electric state of 
the plates,or electric action in their neighborhood. 
But if the plates were removed to an infinite dis- 
tance, or if at a finite distance, there is no 
probability or necessity whatever for such de- 
pendence. I prefer to use the term ‘‘electro- 
static force,” and to say that such a force is act- 
ing around each plate or electrified insulated 
body in general. There is an inconvenience in 
using this expression as the term incidentally 
means а steady electric condition; but a proper 
Donienelstüte wil eventually settle this diffi- 
culty. 

I now return to the experiment to which I have 
already alluded, and with which I desire to illus- 
trate a striking effect produced bya 7 d Му 
ing electrostatic force. I attach to the end of the 
wire l (Fig. 7) which is in connection with one 
of the terminals of the secondary of the induc- 
tion coil an exhausted bulb 5. This bulb con- 
teins a thin carbon filament f, which is fastened 
to а platinum wire w sealed in the glass and lead- 
ing outside of the bulb, where it connecta to the 
wire J. The bulb may be exhausted tc any de- 
gree attainable with ordinary apparatus. Justa 
moment before, you have witnessed the breaking 
down of the air between the charged brass plates. 
You know that a plate of glass. or any other in- 
sulating material, would break down in like man- 
ner. HadItherefore a metallic coating attached 
tothe outside of the bulb, or placed near the 
same, and were this coating connected to the 
other terminal of the coil, you would be pre- 
pared to gee the glass give way if the strain were 
sufficiently increased. Even were the coating 
not connected to the other terminal, but to an in- 
sulated plate, still, if you have followed recent 
developments, you would naturally expect a rup- 
ture of the glass. 

But it will certainly surprise you to note that 


Showing the Effect of the Air. 


under the action of the varying electrostatic 
force the glass gives way when all other bodies 
are removed from the bulb. In fact, all the sur- 
rounding bodies we perceive might be removed 
to an infinite distance without affecting the result 
in the slightest. When the coil is set to work, 
the glass is invariably broken through at the seal, 
or otber narrow channel], and the vacuum is 
quichly impaired. Such a damaging break 
would not occur with a steady force, even if the 
same were many times greater. The break is due 
to the u of the molecules of the within 
the bulb and outside of the same. is agita- 
tion, which is generally most violent in the nar- 
row pointed channel near the seal, causes a heat- 
ing and rupture of the glass. This rupture 
would, however, not occur, not even with а vary- 
ing force, if the medium filling the inside of the 
bulb and that surrounding it were perfectly 
homogeneous. The break occurs much quicker 
if the top of the bulb is drawn out into a fine 
fibre. In bulbs used with these coils such nar- 
row, pointed channels must therefore be avoided. 

When a conducting body is immersed in air, or 
similar insulating medium, consisting of, or con- 
taining, small freely movable particles capable of 
being electrifled, and when the electrification of 
the body is made to undergo a very rapid change 
—which is equivalent to saying that the electro- 
static force acting around the body is varying in 
intensity—the small particles are attracted and 
repelled, and their violent impacts against the 
body may cause a mechanical motion of the latter. 
Phenomena of this kind are noteworthy inas- 
much as they have not been observed before with 
apparatus such as has been commonly in use. If 
a very light conducting sphere be suspended on 
an exceedingly fine wire, and charged to a steady 
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potential, however high, the sphere will remain at 
rest. Even if the potential would be rapidly vary- 
ing, provided the small particles of matter, 
molecules or stoms, are evenly distributed, no 
motion of the sphere should result. But if one 
gide of the conducting sphere is covered with а 
thick insulating layer, the impactsof the particles 
will cause the sphere to move about, generally in 
irregular curves, Fig. 8а. In like manner. as I 
have shown ор a previous occasion, a fan of metal 
sheet, Fig. 8b, covered partially with insulating 
material ав indicated, aud placéd upon the termi- 
nal of the coil во аз to turn freely in it, is spun 
around. 

All these phenomena you have witnessed апа 
others, which will be shown later. are due to the 
presence of & medium like air, and would not oc- 
cur in acontinuous medium. The action of the 
air may be illustrated stil] better by the following 
experiment. I take a glass tube t, Fig. 9, of 
about an inch in diameter, which has a platinum 


Showing the Influence of the Conductivity of the Medium 
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wire w sealed in the lower end, and to which is 
attached & thin lamp filament f. I connect the 
wire with the terminal of the coil and set the coil 
to work. The platinum wire is now electrified 
positively and negatively in rapid succession and 
the wire апа air inside of the tube is rapidly 
heated by the impacts of the particles, which may 
be 80 violent as to render the filament incandes- 
cent. But if I pour oil in the tube, just as soon 
ав the wire is covered with the oil all action ap- 
parently ceases and there is no marked evidence 
of heating. The reason of this is that the oil isa 
practically continuous medium. The displace- 
ments in such а continuous medium are, with 
these frequencies, to all appearance incompara- 
bly smaller than in air, hence the work performed 
in such а medium isinsignificant. But oil would 
behave very differently with frequencies many 
times as great, for even though the displacements 
be small, if the frequency were much greater con- 
siderable work might be performed in the oil. 
The electrostatic attractions and repulsions be- 
tween bodies of measurable dimensions are, of all 
the manifestations of this force, the first so-called 
electrical phenomena noted. But though they 


Showing Effects of Currents fiowing through Open Circuits. 


have been known to us for many centuries, the 
precise nature of the mechanism concerned in 
these actions is still unknown to us, and has not 
been ever quite satisfactorily explained. What 
kind of mechanism must that be? We cannot 
help wondering when we observe two magnets 
attracting and repelling each other with a force 
of hundreds of pounds with apparently nothing 
between them. We have in our commercial dyna- 
mos magnets capable of sustaining in mid-air tons 
of weight. But what are eventhese forces acting 
between magnets when compared with the tre- 
mendous attractions and repulsions produced by 
electrostatic force, to which there is apparently 
no limit as to intensity. In lightning discharges 
bodies are often charged to so high a potential 
that they are thrown away with inconceivable 
force and torn asunder or shattered into frag- 
ments. Still even such effects cannot compare 
with the attractions and repulsions which exist 
between charged molecules or atoms, and which 
are sufficient to project them with speeds of many 
kilometers a second so that under their violent 
impact bodies are rendered highly incandescent 
and are volatilized. It is of special interest for 
the thinker wko inquires into the nature of these 
forces to note that whereas the actions between 
individual molecules or atoms occur seemingly 


under any condition, the attractions and repul- 
sions of bodies of measurable dimensions imply 
& medium possessing insulating properties. So, 
if air, either by being rarefied or heated, is ren- 
dered more or less conducting, these ections be- 
tween two electrified bodies practically cease, 
while the actions between the individual atoms 
continue to manifest themselves. 

An experiment may serve as an illustration 
а: а аа а means of bringing out other features of 
interest. Some time ago I showed that a lamp 
filament or wire mounted in & bulh and con- 
nected to one of the terminals of & high tension 
secondary coil is set spinning, the top of the fila- 
ment generally describing a circle. This vibra- 
tion was very energetic when the air in the bulb 
was at ordinary pressure and became less ener- 
getic when the air in the bulb was strongly com- 
pressed. It ceased altogether when the air 
was exhausted so as to become vomparatively 
good conducting. I found at that time that no 
vibration took place when the bulb was very 
highly exhausted. But 1 conjectured that the 
vibration which I ascribed to the electrostatic 
action between the walls of the bulb and the fila- 
ment should take place also in a highly exhausted 
bulb. To test this under conditions which were 
more favorable, a bulb like the one in Fig. 10 
was constructed. It comprised a globe b in the 
neck of which was sealed a platinum wire w 
carrying & thin lamp filament f. In the lower 
part of the globe a tube ¢ was sealed so as to sur- 
round the filament. The exhaustion was carried 
as far as it was practicable with the apparatus 
employed. 

This bulb verified my expectation, for the fila- 
ment was set spinning when the current was 
turned on, and became incandescent. It also 
showed another interesting feature bearing upon 
the preceding remarks, namely, when the fila- 
ment had been kept incandescent some time the 
narrow tube and the space inside were brought to 
an elevated temperature, and as the in the 
tube then became conducting, the electrostatic 
attraction between the gluss and the filament be- 
came very weak or ceased and the filament came 
to rest. hen it came to rest it would glow far 
more intensely. This was probably due to its as- 
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suming the position in the centre of the tube 
where the molecular bombardment was most in- 
tense. and also partly to the fact that the indi- 
vidual impacts were more violent and that no 
part of the supplied energy was converted into 
mechanical movement. Since, in accordance with 
accepted views, in this experiment the incandes- 
cence must be attributed to the impaets of the 
particles, molecules or atoms in the heated space, 
these particles must therefore, in order to explain 
such action, be assumed to behave as independ- 
ent carriers of electric charges immersed in an 
insulating medium; yet there is no attractive 
force between the glass tube and the filament, be- 
cause the space in the tube is, as a whole, conduct- 


ing. 

Қ is of some interest to observe in this connec- 
tion that whereas the attraction between two elec- 
trifled bodies may cease owing to the impairin 
of the insulating power of the medium in whic 
they аге immersed the repulsion between the 
bodies may still be observed. This may be ex- 
plained in а plausible way. When the bodies are 
placed &t some distance in a poorly conducting 
medium, such as slightly warmed or rarefied air, 
and are suddenly electrified, opposite electric 
charges being imparted to them, these charges 
equalize more or less by leakage through the air. 
But if the bodies are similarly electrified there is 
less opportunity afforded for such dissipation; 
hence the repulsion observed in such case is 
greater than the attraction. Repulsive actions in 
а gaseous medium аге however, as Prof. Crookes 
has shown, enhanced by molecular bombardment. 


ON CURRENT OR DYNAMIC ELECTRICITY PHENOMENA. 


So far, I have considered principally effects 
produced by a varying electrostatic force in an 
insulating medium such as air. When such a 
force is acting upon a conducting body of meas- 
urable dimensions, it causes within the same, or 
on its surface, displacements of the electricity 
aud gives rise to electric currents, and these pro- 
duce another kind of phenomena, some of which 


I shall presently endeavor to illustrate. In pre- 
senting this second class of electrical effects, I 
wil avail myself principally of such as are pro- 
ducible without any return circuit, hoping to in- 
lerest you the more by presenting these phenomena 
in & more or less novel Е 

It has been for &long time customary, owing 
to the limited experience with vibratory currents, 
to consider an electric current as something cir- 
culating in a closed conducting path. It was 
astonishing at first to realize that a current may 
flow through the conducting path even if the 
latter be inter: upted. and it was still more sur- 
prising to learn that sometimes it may be even 
easier to make a current flow under such condi- 
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tions than through a closed path. But that old 
idea is gradually disappearing, even among prac- 
tical men, and will soon be entirely forgotten. 

If I connect an insulated metal plate P. Fig. 11, 
to one of the terminals T of the induction coil b 
means of a wire, though this plate be very w 
insulated, & current passes through the wire when 
the coil 18 set to work. First I wish to give you 
evidence that there is & current passing through 
the connecting wire. An obvious way of demon- 
strating this is to insert between the terminal of 
the coil and the insuleted plate & very thin plati- 
num or German silver wire w and bring the latter 
to incandescence or fusion by the current. This 
5 a rather large plate or else current im- 
pulses of very Ligh potential and frequency. An- 
other way is to tike а coil c. Fig. 11, containing 
many turns of thin insulated wire and to insert 
the same in the path of the current to the plate. 
When I connect one of the ends of the coil to the 
wire leading to another insulated plate P, and its 
other end to the terminal T, of the induction coil, 
and setthe latter to work, &current passes through 
the inserted coil c and the existence of the current 


Fig. It å 
Effect of Attached Plate with Low Frequencies. 


may be made manifest in various ways. For in- 
stance, I insert an iron, core í within the coil. 
The current being one of very high frequency, if 
it be of some strength, will soon bring the iron 
core to а noticeably higher temperature, as the 
hysteresis and current losses are great with such 
high frequencies, One might take a core of eome 
size, laminated or not, it would matter little; but 
ordinary iron wire one-sixteenth or one-eighth of 
an inch thick is suitable for the purpose. While 
the induction coil is working a current traverses 
the inserted coil and only а few momenta are suf- 
ficient to bring the iron wireito an elevated 
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temperature sufficient to soften the sealing wax 8 
and cause a paper washer p fastened by it to the 
iron wire to fall off. But with the apparatus such 
as I have here, other much.more interesting 
demonstrations of this kind can be made. I have 
& secondary s, Fig. 12, of coarse wire, wound upon 
& coil ае to the first. In the preceding ex- 
periment the current through the coil c, Fig. 11, 
was very small. but there being many turns a 
strong heating effect was nevertheless produced 
in the iron wire. Had I passed that current 
through а conduetor in order to show the heating 
of the latter, the current might have been too 
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small to produce the effect desired. But with this 
coil provided with & secondary winding, I can 
how transform the feeble current of high tension 
which passes through the primary P into a strong 
secondary current of low tension, and this current 
will quite certainly do what I expect. In a small 
glass tube (/, Fig. 12,) I have enclosed a coiled 
platinum wire w, this merely in order to protect 
the wire. On each end of the glass tube is sealed 
8 terminal.of stout wire to which one of the ends 
of the platinum wire w is connected. I join the 
terminals of the secondary coil to these terminals 
and insert the primary p between the insulated 
plate P, and the terminal т, of the induction coil 
as before. The latter being set to work, instantly 
the platinum wire w is rendered incandescent and 
can be fused even if it be very thick. 

Instead of the platinum wire I now take an or- 
dinary 50-volt 16 с. р. lamp. When I set the 


Fab 
Effect of Attached Plate with High Frequencies. 
induetion eoilin operation the lamp filament is 


brought to high incandescence. It is, however, 
not necessary to use the insulated plate. for the 
lamp (4, Fig. 18,) is rendered incandescent even if 
the plate P, be disconnected. The secondary may 
also be connected to the primary as indicated by 
the dotted line in Fig. 13, to do away more or less 
with the electrostatic induction or to modify the 
action otherwise. 

I may here call attention to a number of inter- 
esting observations with the lamp. First, I die- 
connect one of the terminals of the lamp from the 
secondary s. When the induction coil plays, в 
glow is noted which fills the whole bulb. This 
glow is due to electrostatic induction. It increases 
when the bulb is grasped with the hand and the 
capacity of the experimenter's body thus added 
to the secondary circuit. The secondary, in ef- 
fect,is equivalent to & metallic coating, which 


would be placed near the primary. If the sec- 
ondary, or its equivalent, the coating, were placed 


symmetrically to the primary, the electrostatic 


induction would be nil under ordinary conditions, 


that is, when a primary return circuit is used, as 
both halves would neutralize each other. The 
secondary is in fact placed symmetrically to the 
primary, but the action of both halves of the 
latter when only one of its ends is connected to 
the induction coil is not exactly equal; hence 
electrostatic induction takes place, and hence the 
glow in the bulb. I can nearly equalize the action 
of both halves of the primary by connecting the 
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other free end of the same to the insulated plate, 
as in the preceding experiment. When the plate 
is connected the glow disappears. With a smaller 
plate it would not entirely disappear and then it 
would contribute to the brightness of the filament 
when the secondary is closed by warming the air 
in the bulb. 

To demonstrate another interesting feature, I 
have adjusted the coils used in a certain way. I 
first connect both the terminals of the lamp to the 
secondary, one end of the primary being con- 
nected to the terminal T, of the induction coil and 
the other to the insulated plate P, as before. 
When the currert is turned on, the lamp glows 
brightly, as shown in Fig. 145, in which c isa fine 
wire coil and s a coarse wire secondary wound 
upon it. If the insulated plate P, is disconnected, 
leaving one of the endsa of the primary insulated, 
the filament becomes dark or generally it dimin- 
ishes in brightness (Fig. 14a). Connecting again 
the plate P, and raising the frequency of the cur- 
rent I make the filament quite dark or barely red, 
Fig. 150. Once more I will disconnect the plate. 
One will of course infer that. when the plate is 
disconnected the current through the primary 
will be weakened, that therefore the E. M. Е. will 
fall in the secondary 8, and that the brightness of 
the lamp will diminish. This might be the case, 
and the result can be secured by ап easy adjust- 
ment of the coils, also by varying the frequency 
and potential of the currents. But it is perhaps 
of greater interest to note that the lamp increases 


ment in Fig. 15a is, however. in part due to the 


heating of the rarefied gas in the la mp by electro- 
static induction, which, as before remarked, is 
greater when the suspended plate is disconnected. 

Still another feature of some interest I may 
here bring to your attention. When the insulated 
plate is disconnected and the secondary of the 
coil opened, by approaching a small object to the 
secondary, but very small sparks can be drawn 
from it, showing that the electrostatic induction 
is small in this case. But upon the secondary 
being closed upon itself or through the lamp, the 
filament glowing brightly, strong sparks are ob- 
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tained from the secondary. Тһе electrostatic in- 
duction is now much greater, because the closed 
secondary determines а greater flow of current 
through the primary and principally through that 
half of it which is connected to the induction coil. 
If now the bulb be grasped with the hand, the 
capacity of the secondary with reference to the 
primary is augmented by the experimenter's body: 
and the luminosity of the filament is increased, 
the incandescence now being due partly to the 
flow of enrrent through. the filament and partly 
to the molecular bombardment of the rarefied gas 
in the bulb. 

The preceding experiments will have prepared 
one ior the next following results of interest, ob- 
tained in the course of these investigations. 
Since I сап pass current through an insulated 
wire merely by connecting one of its ends to the 
source of electrical energy, since I can induce by 
it another current, magnetize an iron core, and in 
short perform all operations as though a return 
circuit were use d, clearly I can also drive a motor 
by the aid of only one wire. On a former occa- 
sion I have described a simple form of motor 
comprising a single exciting coil, an iron core 
and disc. Fig. 16 illustrates a modified way of 
operating such an alternate current motor by 
currents induced in a transformer connected to 
one lead, and several other arrangements of cir- 
cuits for operating a certain class of alternate 
motors founded on the action of currents of dif- 
fering phase. In viewof the present state of the 
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in brightness when the plate is disconnected (Fig. 
15a). In this case all the energy the primary re- 
ceives is now sunk into it, like the charge of a 
battery in an ocean cable, but most of that energy 
is recovered through the secondary and used to 
light the lamp. The current traversing the 
primary is strongest at the end 5 which is con- 
nected to the terminal т, of the induction coil, 
and diminishes in strength towards the remote 
end a. But the dynamic inductive effect exerted 
upon the secondary s is now greater than before, 
when the suspended plate was connected to the 
primary. These results might have been pro- 
duced by a number of causes. For instance, the 
plate P, beirg connected, the reaction from the 
coil c may be such as to diminish the potential at 
the terminal T, of the induction coil, and there- 
fore weaken the current through the primary of 
the coil c. Or the disconnecting of the plate may 
diminish the capacity effect with relation to the 
primary of the latter coil to such an extent that 
the current through it is diminished, though the 
potential at the terminal T, of the induction coil 
may be the same or even higher. Or the result 
might have been produced by the change of phase 
of the primary апа secondary currents and con- 
sequent reaction. But the chief determining 
factor is the relation of the self-induction and ca- 
pacity of coil c and plate P, and the frequency of 
the currents. The greater brightness of the fila- 


artitis thought sufficient to describe these ar- 
rangements in а few words only. In the diagram, 
Fig. 16 II shows a primary coil P connected with 
one of its ends to the line т, leading from a high 
tension transformer terminal T,. In inductive 
relation to this primary P is & secondary s of 
coarse wire in the circuit of which is a coil c. 
The currents induced in the secondary energize 
the iron core i, which is preferably, but not nec- 
essarilv, subdivided, and set the metal disc d in 
rotation. Such a motor M;, as diagrammatically 
shown in Fig. 16 II, bas been called а“ magnetic 
lag motor,” but this expression may be objected 
to by those who attribute the rotation of the disc 
to eddy currents circulating in minute paths when 
the core i is finally subdivided. In order to 
operate such a motor effectively on the plan indi- 
cated, the frequencies should not be too high, not 
more than four or five thousand, though the rota- 
tion ің produced even with ten thousand per 
second, or more. 

In Fig. 16 I, a motor M,, having two energiz- 
ing circuits, А and B, is diagrammatically indi- 
cated. The circuit a is connected to the line L. 
and in series with 1t is а primary P, which may 
have its free end joined to an insulated plate P 
such connection being indicated by the dotted 
lines. The other motor circuit B is connected to 
the secondary s, which is in inductive relation to 
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Hawks It would be very interesting to 

in the know just what has secured for a 
Eagie’s Nest. number of electrical fakes the 
privileges of space in the Electricity Building. 
That these privileges were willingly given by Mr. 
Hornsby is beyond belief, and yet there are ex- 
hibits, more than half a dozen in number, which 
would not be tolerated even in a respectable 
country fair. 

Some months ago the official announcement 
went out that a close scrutiny would be made, 
and that no fakes would be admitted. Hence 
members of the fraternity generally, and exhib- 
itors in particular, have rested in confidence; and 
now at the last moment, with the Fair well under 
way, the fakes omnipresent and presumably 
protected by permits, redress will be difficult if 
not impossible. 

It would be unjust to characterize al] the ex- 
hibits of electro-medical apparatus as fakes, as 
there are several reputable manufacturers repre- 
sented whose displays must have a wholesome 
educational effect. But there are as many more 
of the other kind. 

There is little doubt that this subject will be 
taken up in earnest by the entire electrical press. 
It is а service due to the publie and to the 
art to make it as plain аз possible just where the 
line should be drawn. That line must be far 
above Actina, an electrical“ eye remedy, 
exhibited by the New York and London Electri- 
cal Association, which has a handsome booth 
at the very head of newspaper row. It is an 
unqualined fraud. | 

Directly opposite the booth of the Electrical 
World is a fake of а different nature.  Itis not 
medicinal, even in the claims of its boomers. In 
the opinion of the newspaper men who are com- 
pelled to endure its presence, its effect is directly 
the opposite of medicinal. In fact, it will lead to 
riot or а more serious offence if it is not speedily 
removed. 

We refer to the abomination of abominations, 
the ''electrical" hand-organ, which is even now. 
while this is being written, groaning out '' Ta-ra- 
ra-boom-de-ay.” 

* т т 
Water The use of electricity is slowly 

Powers. but surely fulfiling the well- 
known predictions which have been made 
for it in the direction of power transmission 
from natura] sources to the pl&ce of consump- 
tion, and this is especialy true in the West- 
ern part of the country, where water power 
is often plentiful and the price of coal is invaria- 
bly high. 

Although there is great division of opinion ав 
to the most efficient and practical system of cur- 
rent distribution, there are enough examples of 
long distance transmission from water powers 
now in operation to prove its value, and as the 
requirements which will secure greater efficiency 
can only be attained by а process of gradual 
evolution resulting from experience, it promises 
well for the future that the subject is receiving 
attention at present with the methods now at 
haud. 

There is a tendency among users of electrical 
machinery to put off the introduction of a plant 


of this character until some new and superior 
method is introduced, and the rapidity of prog- 
ress in electrical work is perhaps sufficient to 
account for this feeling, but the experience of the 
past ten years shows that waiting for the newest 
electrical device would mean to wait indefinitely 
as new schemes are proposed almost daily. In 
these applications of electricity the use of a high 
potential system is imperative on account of the 
cost of the lines. and whatever system is used 
must be capable of converting the current into 
power as well ав light. The simple alternating 
current has solved the latter case, and current for 
lighting has been transmitted to considerable 
distances with good economy for several years. 

The transmission of power, however, involves 
considerable more difficulty and is accomplished 
with a much lower efficiency. In many cases the 
single phase alternating current motor or the 
dynamo reversed will answer the requirements if 
the machines are not required to start under load, 
but as this condition is not always avoidable, 
other systems have been advanced to meet this 
The use of direct constant potential 
currents with dynamotors for increasing the 
pressures at the station end of the line and re- 
ducing them at the point of consumption has 
been found feasible in some places, and the mul- 
tiphase alternating systems, as well as the contin- 
uous direct current, have been introduced [or the 
purpose of employing self-starting motors. 

The question of efficiency is not of paramount 
importance where a sufficient water power exists. 
It is more often the first cost of construction that 
decides the question of electric transmission. 
The many places where water power abounds 
should be sufficient incentive for vigorous work 
in this direction, and now that it has been found 
feasible there will doubtless follow an era of elec- 


objection. 


tric power transmission in the same manner that 
electric lighting and railways were introduced as 
soon as they had been proved a success. 


= g + 

Through The Chicago-St. Louis electric 
by railway, which it was announced 
Lightning. would be ready in time for the 


World’s Fair traffic, on which a liberal portion of 
the road’s receipts were based, has not for some 
time been prominently heard of, and as the con- 
tract for the electrical equipment of this road has 
only just been let it is not probable that many of 
the visitors to Chicago this summer will beable to 
enjoy the promised ride ata speed of one hundred 
From the description of this 
road and its financial status presented by Dr. 


miles an hour. 


Adams, about a year ago, before the New York 
Electric Club, the loss of patronage which the 
World’s Fair was expected to furnish might be 
considered a somewhat severe blow to its pros- 
pects, as at that time it was estimated that 
$15,000,000 in fares would be received from visit- 
ors to the World’s Fair, which would pay for the 
road two and а half times over. A single power 
station was at first supposed to be sufficient, but 
this was afterwards increased to two and recently 
to four stations, and the idea of utilizing water 
powers along the route has been abandoned. 
With а few more modifications in the plans, the 
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road will be robbed of its novel characteristics 
and will bear a strong resemblance to the less 
pretentious electric railways now in common use. 


Testing Coal by Electricity. 


It is not, perhaps, too great а flight of imagi- 
nation, says the Electrical Review (London), to 
assign this title to a method which W. Hempel 
has recently devised for use in determining the 
character of coal. Sulphur is a troublesome 
constituent which the gas companies would rather 
have absent from than present in their coals; 
moreover it seriously impairs the quality of the 
gas produced. The ‘‘ monopolists” recognize 
now that they must strain every point in order to 
produce good gas; this has been forced upon them 
by competition, hence in this respect, too, electric- 
ity has done the public good service. W. Hem- 
pel is one of the leading authorities on coal-gas 
in Germany, and he has recently adapted a 
method, first devised in more complex form by 
Berthelot, whereby the sulphur in coals may be 
estimated, and hence their suitability for gas- 
making determined before purchase. In doing 
this he has taken advantage of the cosmopolitan 
aid which electricity offers. The coal to be tested 
is powdered and pressed into a little platinum 
wire cylinder, to which a long platinum wire is 
attached, and then burned. The combustion is 
effected in an ordinary glass bottle, which is fitted 
with a trebly perforated indiarubber stopper. 
Through this passes a tube with a glass stopcock, 
and which widens out into a cylinder; also two 
glass tubes, to the lower ends of which are fused 
two long thick platinum wires. One of these 
wires carries the little platinum cylinder or 
basket already referred to. A little mercury is 
poured into the tube so as to establish sure con- 
tact with wires which lead the electricity. When 
the current is passed the platinum basket be- 
comes white hot, the combrstion of the coal is 
effected, and the gaseous products containing the 
sulphur compounds are led off through the 
stopcock and examined chemically. This method 
is exceedingly neat, and gives, it is said, very 
satisfactory results, which enable the character 
of the coal to be accurately determined. 


Lighting Statistics in Switzerland. 


Statistics just published by Prof. Dezler of the 
Zurich Polytechnic School regarding the uses of 
electricity in Switzerland show that at the close 
of 1892 there were in operation 562 electric light 
installations, 53 plants for the transmission of 
power, 191 batteries of accumulators, апа 1,056 
dynamos and electromotors. The total capacity 
in kilowatts was 20,623, the number of incandes- 
cent lamps was 115,926 and of arc lamps 1,746. 
There were thirty-eight firms engaged in elec- 
trical works, seven of which were established last 
year. 


Patent Office Exhibits at Chicago. 

The Government Building contains a large 
number of models of early electrical inventions, 
among which is a model of a magnetic machine 
invented by Pixii in 1882,an engine by М.Н. 
Jacobis in 1834, magnetic motor by Joseph Henry 
and an electric motor by Thos. Davenport in 
1837. There are also more modern models of 
Gramme, Sims, Farmer, Fuller, Weston, Brush, 
Edison, Thomson, Houston and others. Besides 
these models of motors and dynamos there are 
others of arc lamps, meters, welding machines, 


converters, telephone and telegraph apparatus. 
There are also shown in this building samples of 
the apparatus used by the U.S. Signal Corps, 
both the stationary and portable sets. 


The Societé Nationale des Sciences et des Arts 
Industriels, of Paris, are about to open an exhi- 
bition of all branches of trade in which electrical 
goods will form an important group. 
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the primary P. When the transformer terminal т, 
is alternately electrified, currents traverse the 
open line L and also circuit А and primary р. The 
currents through the latter induce secondary 
currents in the circuit s, which pass through the 
energizing coil B of the motor. The currents 
through the secondary s and those through the 
primary r differ in p 90 degs., or nearly so, 
and are capable of rotating an armature placed 
in inductive relation to the circuits A and B. 

In Fig. 16 III, & similar motor M, with two 
energizing circuits A, апа в, is illustrated. A 
primary P connected with one of its ends to the 
line т, has а secondary в, which is pe 
wound for a tolerably high E. M. F., and to whic 
the two energizing circuits of the motor are con- 
nected, one directly to the ends of the secondary 
and the other through a condenser c, by the action 
of which the currents traversing the circuit a, 
and B, are made to differ in phase. 

In Fig. 16 IV still another arrangement is 
shown. Іп this case two primaries P, and P, are 
connected to the line L, one through a condenser 
c of small capacity, and the other directly. The 
primaries are provided with secondariess, and s,, 
which are in series with the energizing circuits 
A, 8nd B, and a motor м,, the condenser c again 
serving to produce the requisite difference in the 
phase of the currents traversing the motor cir- 
cuits. Assuch phase motors with two or more 
circuits are now well known in the art, they have 
been here illustrated diagrammatically. o dif- 
ficulty whatever is found in operating a motor in 
the manner indicated or in similar ways, and al- 
though such experiments up to this day present 
only scientific interest, they may ata period not 
far distant be carried out with practical objects 
in view. 

It is thought useful to devote here a few re- 
marks to the subject of operating devices of all 
kinds by means of only one leading wire. It is 
quite obvious that when high-frequency currents 
are made use of, ground connections are—at 
least when the к. M. Р. of the currents is great— 
better than а return wire. Such ground con- 
nections are objectionable with steady or low 
frequency currents on account of destructive 
chemical actions of the former and disturbing 
influences exerted by both on the neighboring 
circuits; but with high frequencies these actions 
practically do not exist. Still, even ground con- 
nections become superfluous when the E. M. F. is 
very high, for soon a condition is reached when 
the current may be passed more economically 
through open than through closed condu3tors. 
Remote as might seem an industrial application 
of such single wire transmission of energy to one 
not experienced in such lines of experiment, it 
will not seem so to anyone who for some time has 
carried on investigations of such nature. Indeed 
I cannot see why such a plan should not he prac- 
ticable. Nor should it be thought that for carry- 
ing out such a plan currents of very high frequency 
are implicitly required, for just ав soon as poten- 
tials of say 80,000 volts are used the single wire 
transmission may be effected with low frequencies, 
and experiments have been made by me from 
which these inferences are made. 

When the frequencies are very high it has been 
found in laboratory practice quite easy to regu- 
late the effects in the manner shown in diagram 
Fig. 17. Here two primaries P and P are shown, 
each connected with one of its ends to the line L 
and with the other end to the condenser plates c 
and c!, respectively. Near these are placed other 
condenser plates c, and c!,,the former being 
connected to the line r and the latter to an insu- 
lated larger plate P,. On the primariesare wound 
secondaries s and в, of coarse wire, connected to 
the devices m and d respectively. By varyin 
the distance of the condenser plates c and c!, an 
c, and c,!, the currents through the secondaries 
в and s, are varied in intensity. The curious 
feature 18 the great sensitiveness, the slightest 
change in the distance of the plates pro naig 
considerable variations in the intensity or strengt 
of the currents. The sensitiveness may be ren- 
dered extreme by making the frequency such 
that the primary itself without any plate attached 
to its free end satisfies, in conjunction with the 
closed secondary, the condition of resonance. In 
such condition an extremely small change in the 
capacity of the free terminal produces great vari- 
ations. For instance, I have been able to adjust 
the conditions so that the mere approach of a 
person to the coil produces & considerable change 
in the brightness of the lamps attached to the 
secondary. Such observations and experiments 
possess of course at present chiefly scientific in- 
terest, but they may soon become of practical 
importance. 

(To be continued.) 
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Gas Engine Sub-Stations. 


We have more than once referred to the likeli- 
hood of gas engine sub-stations taking the place 
of electrical converter sub-stations where circum- 
stances are favorable. The two essentials re- 
quired are that coal should be abundant, and 
therefore cheap, and that the lighting should 
cover an area having compact districts, each of 
which could be supplied from a sub-generating 
station. The patchy character of such lighting is 
one which exists in several of our North country 
towns. In these, too, the gas monopoly is largely 
in the hands of the local authorities, which is an 
important point to consider when a municipal 
electricity supply is projected. The generating 
station would then be the gas works, and the high 
pressure feeders of a converted supply system 
would give place togas mains. The Dowson gas 
plant would, in all probability, be that adopted, 
if existing works were not under municipal con- 
trol; and, judging from the examples of this sys- 
tem which are at work, every confidence could be 
felt in the adoption of such a scheme. The Popp 
system in Paris would have possessed a much 
more valuable concession if gas had been taken 
as the medium for first distribution instead of 
compressed sir. An additional argument in favor 
of gas engines used in this way has been afforded 
by the publication of figures as to the cost of 
lighting a large building by electricity from a 
private plant. It was there found, by exact ex- 
periment extending over two years, that with gas 
at 28. 9d. ре. 1,000 cubic feet, the cost of gas 
worked out at 1:1 pence per unit generated, the 
total cost coming to 8d. per unit, including at- 
tendance, interest and depreciation of plant, etc. 
The resultant economy showed a saving of 12} per 
cent. per annum in favor of electricity. It is 
rather a coincidence that Prof. Kennedy’s esti- 
mate of the engine room cost per unit generated 
by the Westminster Company for this year should 
be the same figure, viz., 1'1 pence. We have re- 
cently devoted some attention to Liverpool elec- 
tric lighting, and there the local circumstances 
have caused the company to go in for four gener- 
ating stations rather than sub-station converters 
on & high tension system. The special knowledge 
of the managing engineer must have been the 
cause of their taking this course, and they ex- 
press themselves as convinced of its wisdom. 
Here, again, is an argument in favor of gas engine 
sub-stations, for if economy is in favor of several 
stations rather than a single one of greater size, 
it seems not unlikely that when greater attention 
is paid to the gas engine in large sizes, and suita- 
ble means are taken to draw attention to the fact 
that such are to be obtained, some of the numer- 
ous supply concerns will find it to their interest 
to look very closely into the question, and to end 
by making a practical trial on a sufficiently large 
scale to prove that electricity can be so generated 
efficiently and commercially. 

Mr. McMullen, who himself is advising a local 
authority, recently stated that one of the prin- 
cipal objections to gas engines was the varying 
crank effort. He assumes because a gas engine 
has a velocity which is susceptible of considerable 
variation throughout a complete stroke, therefore 
it must be unsuited to drive alternators. Wereit 
necessary to run alternating machines parallel to 
obtain commercial success it would be another 


matter, but the engineer of one of our most suc- 
cessful stations has definitely and distinctly stated 
that from economic and financial considerations 
such a method of running is not essential. It 
may be, in some respects, advantageous and help- 
ful, but need not stand in the way of alternator 
systems using gas engines as prime movers. If 
parallel running were so nece the Metropol- 
itan Company with their Willans alternator 
direct-coupled sets would be badly off, but the 
consensus of opinion is gradually, but surely, 
tending to a calmer and more impartial review of 
the pros and cons of what was once a burning 
question. — Electrical Review, London. 
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World's Fair Notes. 


During the past week the electric fountains, 
located in the grand basin and about which so 
much has been written, were given their first 
publie trial. The fountains, two in number, are 
situated on each side of the MacMonnies fountain 
and on account of their conspicuous position were 
supposed to be one of the leading evening at- 
tractions on the grounds. Owing toa lack of 
pressure on the water mains the jets of water did 
not ascend to the height expected and were there- 
fore somewhat disappointing to the large crowd 
of visitors attructed to the grounds by the notice 
given out in the daily programmes. The principal 
trouble seems to arise from the fact that the water 
mains were not figured to stand the pressure re- 
quired to force the water to the height specified 
by the fountain engineers. 

In order to introduce an electrical feature into 
the French piano exhibit, located in the gallery of 
the Electricity Building, the manager of the ex- 
hibit has arranged a piano and a hand organ to 
run by electric motors. With this accession there 
is some pretense for having this exhibit located in 
the Electrical building. 

Mr. Geo. Carter, manager of the Ansonia Elec- 
trical Company’s exhibit at the Fair, reports 
amoug the many other sales made through their 
display a sale of a large variety of electrical heat- 
ing apparatus. 

The large Ferris wheel was given its first com- 
plete tarn last week. The wheel consists virtually 
of two wheels mounted on a single axle. The 
thirty-six cars are supported about the circum- 
ference and travel around a circle 250 feet in diam- 
eter. The Ferris Wheel Company have installed 
а small electric light plant in their boiler room 
with which they intend to illuminate all of the 
cars and different portions of the wheel with in- 
candescent lights. 


A High-Speed Package Railway. 


The transportation of mail matter and pack- 
ages at a speed of 300 miles per hour is the ob- 
ject of a device invented by Albert L. Widdis, of 
Detroit, a model of which is now on exhibition 
at the World’s Fair, It is an elevated railway 
with electricity as the motive power, and in ap- 
pearance the car resembles a long, rectangular 
box, terminating at one end ina pyramidal pro- 
jection running to a sharp point. This is the for- 
ward end of the car and isintended to reduce the 
resistance of the air. This car is suspended by 
iron hangers from four wheels 2 feet 6 inches in 
diameter, which in turn rest ор a single bar of 
ordinary T-rail stretched on arms projecting from 
a line of poles. The patent cash carriers in use 
in many large shops closely resemble the method 
of suspension from a single rail employed by Mr. 
Widdis. Below this T-rail is ап I beam which 
serves at once as а guide and asupport and which 
prevents the wheels from leaving the main 
track. In the centre of the car is & specially de- 
signed electric motor of small weight and power 
that drives the car by means of sprocket wheels 
and link belts. The current to operate this mo- 
tor is taken from a wire strung above the track 
by a trolley wheel much after the manner of the 
ordinary electric street car. The electric power 
is to be applied from generating stations at points 
along the route. Very little power is required. 
It is estimated that eleven horse-power will 
propel a 1,000 pound car with its load at the rate 
of 500 miles an hour. 

The stopping of the car is done automatically in 
the following manner: 

А lever projecting from the car comes in con- 
tact with a projection or arm from a post near а 
station which throws the lever backward and it 
catches in a corrugation. This cuts off the cur- 
rent, sets the brakes, and the car comes to a stop 


in front of the station. It may be well to explain 
here that there are both local and through cars. 
The lever or projection on the through car comes 
in contact with projections at central or terminal 
points only, while the lever on the local car 
comes in contact with the projection at every 
station, and the device in the local car is so 
arranged that it automatically throws open a 
switch, and the car runs in and stops in front of 
the station. 

As the car passes along its route the bags or 
packages are automatically dropped at the proper 
place. This is accomplished by means of a lever 
coming in contact with a projection from a stan- 
chion in front of the station. This lever works 
on a sprocket chain, on which there is a catch in 
the form of an acute angle, which as it passes 
around releases the bag which drops into a 
net. The storage compartments are bottomless 
to admit of this being done. | 

Patents on this system have been taken out by 
Mr. Widdis, and an experimental line near Detroit 
is to be constructed in order to put the system to 
а practical test. 


Discharge through Gases. 


А paper was read recently before the Royal 
Society by Prof. J. J. Thomson, F.R.S., on 
** Electrolysis of Steam," in which the repeated 
discharge of electricity through gaseous matter, 
noticed as ribbon flashes in lightning, is thus ex- 
plained: ‘‘ When an electric discharge passes 
through a gas, the properties of the gas in the 
neighborhood of the line of discharge are- modi- 
fied. Thus, as Hittorf and Schuster have shown, 
the gas in the neighborhood of the discharge is 
no longer an insulator, but can transmit a current 
under а very small potential difference. Faraday’s 
remark, that when once a spark had passed 
through a gas the passage of another following 
immediataly is very much facilitated, is another 
example of the same thing. We have thus good 
reasons for believing that when a spark passes 
through а gas it produces а supply of a modifica- 
tion of the gas, whose conductivity is enormously 
greater than that of the original gas. I have 
shown (PAil. Mag., November, 1891,) that the 
conductivity of this modified gas is comparable 
with that of strong solutions of electrolytes. 
When the discharge stops, this modified gas goes 
back to its original condition. If now the dis- 
charges through the gas follow each other so 
rapidly that the modified gas produced by one 


discharge has not time to turn to its original con- 
dition before the next discharge passes, the 
successive discharges will pass through this modi- 
fied gas. If, on the other hand, the gas has time 
to revert to its original condition before the next 
discharge passes, then the discharges pass 
through the unmodified gas. We regard this as 
being accomplished by means of successive de- 
compositions and recombinations of its molecules, 
analogous to those which, on Grotthos's theory 
of electrolysis, occur when a current passes 
through an electrolyte." 


Electricity to the Rescue. 


During the whole of last week Barnum and 
Bailey's ‘‘ Greatest Show on Earth” has been ex- 
hibiting in Boston along Huntington avenue. 
The crowds that have patronized the show have 
exceeded anything in past years, and how they 
were to be transported from the city to the show 
grounds was a problem the directors of the West 
End Railroad had to face and solve. То do this, 
the company actually put in special switches and 
turn-outs by means of which they were enabled 
to put on an extra service of electric cars. This 
prevented all possibility of interference with the 
regular traffic along the avenue, which is at all 
times heavy, so that the quarter million circus 
goers were accommodated in first-rate style, re- 
flecting credit on the management of the road 
and demonstrating the value of electric propulsion. 


Current Items. 


A correspondent of the Philadelphia L«dger, 
writing of the exhibits in the Electricity Build- 
ing, says: “1 was disappointed in finding the 
business altogether in the hands of big corpora- 
tions, with the inventors who developed and made 
possible the whole business so completely sup- 
pressed that even their names have almost disap- 
peared. The building, however, remains for the 


general visitor one of the most interesting of the 
group." 


At Sun Bernardino, Cal., representatives of the 
electric light company have been quietly at work 
on & project designed to supply the city of Los 
Angeles with electric power for lighting, railway 
and manufacturing purposes. High up on the 


sides of Old Baldy, near the head waters of San 
Gabriel River," according 10 a press dispatch, 
* these men, after long-continued search, found 
an abandoned ditch and tunnel, used in early 
days for hydraulic mining, but abandoned over 
twenty years ago, which develops, according to 
careful estimates of engineers, 3,000 horse power 
in a fall of 700 feet. Work was begun last 
December in cleaning ont the old ditch and re- 
pairing the tunnel, and is still going on. Lumber 
for the flumes has been packed on burros. A 
complete electric light plant has been secured, to 
be put into position when the other preliminary 
work has been done." 


At the electric scenic theatre on the Midwav 
Plaisance at the World's Fair, the performance is 
given in а fair-sized auditorium which during 


the display is dark. In frontthere is a miniature 
stage and through this opening the light effects 
upon the scenic production are given. The dis- 
play consists of the Bay of Naples and Swiss 
scenery shown by sunlight and moonlight, the 
Alps during а thunderstorm and many other 
beautiful reproductions of scenery. The electric 
arrangement is such as to bring out the finest 
effects of the paintings. 


Electricity promises to revolutionize the art of 
brickmaking by greatly reducing the amount of 
labor required. Instead of laboriously building 


а kiln, all that is necessary is to fit the clay into 
sets of iron molds with covers which contain 1,000 
bricks each. The covers are fastened on, the 
current applied, and the work of burning is done 
in avery short time. The covers detach them- 
selves automatically, and the bricks are ready to 
be tumbled on the stock for sale. 


A new tree insulator has been introduced which 
greatly simplifies the problem of attaching wires 
to trees so that they may in no way come in con- 


tact with the branches. The insulator proper is 
on в shaft which works in a ball and socket joint 
the cup of which is made fast to the tree. It 
matters not how much the tree may be swayed by 
the wind, for the line is kept by this means in its 
normal position, and is thus effectually prevented 
from coming in contact with any part of the tree 
and grounding the circuit. 


Space for a fort on a hill near London is being 
cleared of tree stumps by an electricroot grubber 
or stump puller. The dynamo for supplying the 
current is aboit two miles from the hill. The 


current is taken by overhead wires on telegraph 
poles to the motor on the grubber carriage. By 
means of belting and suitable gearing the motor 
drives a capstan upon which is coiled a few turns 
of wire rope. A heavy chain is attached to the 
tree roots, and as the motor is set to work and the 
rope exerts its force the roots come up quietly 
one after the other. 


In certain iron lamp posts used abroad for arc 
lights a number of ornamental projections are 
thrown out by turning a key, enabling the trim- 
mer to climb up without the aid of a ladder. The 
turning of the key also short-circuits the switch, 
making the lamp safe to handle. 


The telephone has lately been arranged for use 
of divers. A sheet of copper is used in place of 
one of the glasses in the helmet, and to thisa 


telephone is fixed so that the diver, when at the 
bottom of the sea, has only to slightly turn his 
head in order to report what he sees, or receive 
instructions from above. 
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Legal Notes. 


The American Bell Telephone Company and 
E. Berliner have filed their answer to the bill 
lodged by the Government to annul the Berliuer 
patent in the United States Circuit Court for the 
District of Massachusetts. The answer is a gen- 
eral denial of all the charges made in the Govern- 
ment complaint, and avers that due diligence was 
observed in the prosecution of the case in the 
Patent Office; that as a matter of fact the patent 
was ready for issue as early as 1882, and that the 
patent would then have been issued but for the 
action of Examiner Brown, who rejected all its 
claims, and raised other objections—all of which 
could have been done before that date. This 
action was appealed from to the board of examin- 
ers-in-chief, who, in February, 1889, reversed the 
decision of the examiner. It is also averred in 
response to the complaint that no new matter was 
introduced into the amended specification filed in 
1880, after the acquisition of the patent by the 
Bell Company. The Bell Company also aver that 
in the application for the Berliner patent all due 
forms of law were observed, and that the Govern- 
ment cannot repudiate the acts of its own agents 
established by the laws creating the Patent Office. 


Two suits for damages are now pending in the 
Circuit Court at Bay City, Mich., against the 
West Bay City Street Railway Companv. The 
first is that of Mrs. Hannah Barrett for an acci- 
dent which happened during & thunder storm. 
The lady took hold of the handles on the rear end 
of the car just as she stepped off, and received а 
shock which rendered her insensible. The com- 
pany claim that they are not responsible for the 
accident, any more than they would be гевропві- 
ble for a shock of lightning which struck a person 
on their premises. The electricity did not come 
from the car, they aver, but from the air, and this 
will be their defense. The other case is that of a 
boy who was playing on the track and went to 
catch on a car. The car stopped, and he was 
standing behind it when the motorman reversed 
the current and the car backed up. The lad did 
not have time to get out of the way, and was 
dragged along by the dashboard, and so severely 
injured that he died. Administrators of the es- 
tate, which consisted mainly in the damage claim, 
were appointed, and as the boy was under age the 
suit is brought by them. The amount asked is 
$10,000. 


Benjamin F. Peach, of Boston, Mass., has 
brought suit through Rose, Hemingway & Rose, 
in the Pulaski Chancery Court as a rtockholder 
in the Little Rock, Ark., City Electric Street 
Railway Company to the amount of $20,000, to 
wind up the affairs of the corporation, and divide 
its assets equally among the creditors. This suit 
is brought under the recent act of the Arkansas 
Legislature, which enables any stockholder in an 
insolvent corporation to file a bill in chancery to 
wind up its affairs, the laborers and employees 
alone having the first lien on the property. The 
bill prays the appointment of a receiver and the 
enjoining of certain judgment creditors whose 
judgments were recovered within ninety days be- 
fore the filing of the suit from executing such 
judgments. 


The Gloversville Intelligencer states that the 
minority etockholders of the Johnstown and 
Gloversville horse car line will bring & suit en- 
joining the majority from leasi ір the road to the 
Cayadutta Company, on the ground that the lease 
was the result of sharp practice by stockholders 
of the latter company iu securing а majority of 
the stock of the horse car line, electing what the 
minority stockholders call a dummy board of 
directors, and leasing the line to the Cayadutta 
Company at a figure just about large enough to 


pay the interest on the bonds, thus making the 


stock held by the minority st'ckholders practi- 


cally valueless. 


The temporary injunction preventing the 
Thomson-Houston Company from taking posses- 
sion of the machmery at Ше power-house of the 
San Francisco and San Mateo Railroad Company, 
San Francisco, has been removed by Judge Gar- 
ber; but while the Thomson-Houston Company 
has obtained legal sanction to take the machinery, 
Behrend Joost, president of the railroad, says it 
will not do so, as he and the company have 
arrived at & satisfactory solution of their differ- 
ences, and that the electric company is willing to 
wait a little while for tue money which is due. 


Messrs. Babbit & Laurence, counsel for Louis 
Diebold, has applied to the Chancellor in Jersey 
City for a rule to show cause why a receiver for 
the American Engineering Company should not 
be appointed. The American Engineering Com- 
pany was incorporated under the laws of New 
Jersey to build and equip electric railways. Die- 
bold claims that the company has suspended all 
ordinary business, and has been insolvent for six 
months. The Chancellor reserved his decision. 

The New Haven (Conn.) Journal says the case 
of the Edison Electric Company against tbe Per- 
kins Electric Lamp Company and that of the 
Edison Electric Company against the Mather 
Electric Company, infringement of patents 
being the basis of both actions, which were to 
have been heard in the United States Court last 
week, by agreement of counsel were postponed 
subject to future assigument. 


The Detroit Electrical Works plant was sold 
on the 12th inst. on a foreclosure suit for $100.- 
000. W. H. Wells bid that amount for Hugh 
McMillan, and it was the only offer made. Mr. 
McMillan held mortgages to the amount of $200,- 
000, and Judge Reilly ordered the sale because of 
default in the payment of certain promissory 
notes given to Mr. MeMillan for money which he 
had advanced. 


The application ‘of the several steam railroad 
companies at Norristown, Pa., for injunctions to 
restrain the trolley companies from crossing 
their tracks at grade has been denied by the 
Court, who holds that a change of motive power 
to electricity cannot increase the danger at the 
crossings, and therefore refuses to interfere. 

The Edison Phonograph Company of New York 
has filed in the United States Circuit Court 
several bills of complaint against Thomas H. 
McDonald, of Bridgeport, Conn. It is claimed 
that the defendant has infringed the complainant's 
patents for phonographs. ” 


A company has been formed, with works at 
Providence, R. I., for the manufacture of the 
Field electric car fender, а new invention. The 
fender extends in front of the car 24 inches, and 
is formed of a series of steel wires that curve from 
the platform ina gentle swell to the bar in the 
front of the fender which is a few inches above 
the track. A rod with a ratchet attachment runs 
from the back of the fender to the inside of the 
dasher terminating with a padded end which is 
placed at just the height of the motorman’s knee, 
so that, in case of any obstruction on the track, 
the motorman, by pressing with his knee on the 


pad, which he can do without moving out of his 
position, causes the front of the fender to drop to 
the track and a series of rollers prevents it from 
binding on the rough pavement. The steel wires 
are very elastic and в body striking the fender is 
scooped up on to the wires owing to their elastic- 
ity, the weight bending the wires so as to prevent 
its rolling off in front of the car. 


Personal. 


It gave us much pleasure to receive a viait of 
Saturday from Mr. Morgan Brooks, President of 
the Electrical Engineering and Supply Company 
of 8t, Paul, Minn., who has come East on busi- 
ness connected with his company. Mr. Brooks 
informs us that his company intends removing 
their plant from St. Paul to Minneapolis early in 
July. They have secured a site there and will 
erect capavious buildings to accommodate the 
different branches of their manufacture, one of 
these being the well known Packard incandescent 
lamp, а great trade in which tne company has se- 
cured. 


Mr. H. M. Haines, the railroad representative 
who has accompanied a great many of the special 
trains carrying the delegates of the National 
Electric Light Association to the various conven- 
tions, has just accepted the office of treasurer of 
the American Traveller and Tourist Company, à 
concern which conducts a general railroad, 
steamship and steamboat business at 849 Broad- 
way, New York City. 


Electricity and National Economy. 


So much nonsense has been talked about elec- 
tricity and its capabilities that we are glad to note 
the signs of & healthy revival of thought and an 
increasing desire to shake loose of the fetters of 
the imagination so often permitted to run riot 
when matters electric are mentioned. To ro- 
mance is one thing, to talk drivel another, and 
itis & pity that &vowedly respectable papers of 
the American technical press should lend them- 
selves to strengthen what tutored minds regard 
as Mere vaporings of an enthusiastic and ultra- 
sanguine mind. 

Mr. E. Tremlett Carter, who is well known as 
having been one of the pillars of the now defunct 
Hanover Square School of Electrical Engineer- 
ing, has a smartly written article in a recent 
number of & London electrical contemporary, 
under the above title, апа we commend its peru- 
sal asa wholesome antidote to the cloying and 
nerve-shaking results which follow from an ex- 
tended dose of the American view of electric 
possibilities. The average American writer, when 
freed from the recital of facts and the calming 
influence of the almighty dollar, would, аз it 
were, take us to the summit of Olympus, from 
which deific height we may survey all the king- 
doms of the future of the world and the glory 
thereof. From such a lofty pinnacle it may be 
an unpleasant fall to the plain leyel earth, and to 
the facts and figures of politica] economy; but 
we must make it." 

Certainly electricity is far from being a ‘‘ cure- 
all” when applied to the boils and sores of our 
unhealthy modern body political. If we may 
judge of its probable influences in tbis country 
in years to come from what we see in the United 
States, it rather seems to be an all-important fac- 
tor in intensifying and multiplying those evils of 
which some would have us believe it is the sov- 
ereign remedy. The remedy may prove worse 
than the disease, and the Yankees arealready cry- 
ing out bitterly enough to be saved from their 
reputed savior. — Industries, 


An Electric Riding Whip. 


The following description has been given of an 
electric whip for the use of riders. In the handle, 
which is made of celuloid, is placed а coil of fine 
wire with a small battery attached to it. The 
wire i8 over 2,000 yards in length. The circuit is 
closed by means of a spring and the ends of the 
wire are led to the end of the whip and terminate 
in two points sharpened so ав to pierce the skin of 
the horse without wounding it. The whole weight 
of the whip is less than one pound. 
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Mr. Harness and the ‘‘British Medicai Journal.” 


In November last the British Medical Journal 
published the following paragraph: '' We have 
good grounds for stating that the Times has re- 
cently refused а four-column advertisement from 
the Harness Electropathic Belt Establishment, of 
the value of £80, a course worthy of the high and 
honorable traditions of that journal." This 
paragraph,” says the British Medical Journal, 
‘* was, in fact, inserted in the Journal with the 
sole object of raising boldly between ourselves 
and Mr. Harness the question whether the busi- 
ness carried on by him was a legitimate and honest 
one, or the very reverse; and we were prepared, 
at any cost and trouble, to have this question 
fully and fairly tried by a jury, and to abide by 
their decision on the issue presented to them. 
Accordingly, on the action being commenced, we 
admitted that we had published the paragraph 
complained of, and justified what we had written. 
Our readers will perhaps not be altogether sur- 
prised to learn that Mr. Harness, after we put in 
our defense to his action, took no further steps in 
the matter. Determined to bring him to book, 
after waiting a reasonable time, we applied for an 
order that Mr. Harness should be compelled 
either to go on or to discontinue this action, and 
an order was accordingly made that unless he 
proceeded to give notice of trial and to enter his 
action for trial within twenty-one days, it should 
be dismissed with costs. After what we have al- 
ready stated, our readers will doubtless anticipate 
the sequel. The twenty-one days elapsed. Mr. 
Harness abandoned his action, and the same was 
dismissed with costs, since paid by him. These 
costs, being what are termed party-and-party 
costs, necessarily do not represent the expenses 
which the association has been put to in prepar- 
ing to meet and justify the paragraph which Mr. 
Harness has allowed to go against him unrefuted. 
That, however, is a very small matter. The result 
of this abortive action is a convincing proof that 
Mr. Harness was not prepared to meet the charges 
brought against him by the Journal in open 
court, and is conclusive that all we have said on 
the subject of Mr. Harness and his so-called elec- 
tric belts has been fully justified.” 


In some country towns the first running of 
electric cars causes as lively а commotion as the 
entry of a circus, and even the usually self- 
possessed editor of the local sheet is not unmoved 
by the occurrence, but is apt to spread himself in 
an elaborate report of the trial trip," mingling 
descriptions of the scenery by the wayside, the 
vibrations and oscillations of the car and other 
incidentals of the trip with analytical notes of the 
sensations produced in the editorial corpus by 
„electrical propulsion." In a late number of a 
country paper, over a lengthy report, we find the 
following heading: “ Trip over the Electric Road 
—Ovation at County Capital—Crowds of Men, 
Women, Children and Barking Dogs Greet the 
First Cars—A Delightful and Easy Trip Run Over 
a Well Constructed Road—' Two Journeys Made, 
One in the Afternoon and the Other in the Even- 
ing.” After which follows a full column of narra- 
tive, interspersed with complimentary references 
to the projectors and builders of the road, the 
conductor, the motorman, the car, the trolley and 
the track, with a truly rural account of the con- 
vivial F that took place after the trolley 
was Off. 


Boston Notes. 


The subject of placing electric wires under- 
ground in the city of Lynn is engrossing more 
and more publie attention. А special committee 
of the city council to investigate the matter bas 
been appointed and gone to work. Asthe New 
England Telephone and Telegraph Company 
owns and operates abont eighty per cent. of all 
the overhead wires in the shoe city, that company 
has made a proposition to the city council that, if 


acted upon and certain very reasonable conces- 
sions be made, will result in nearly all wires goin 
underground in a short time. The New Englan 
Telephone Company has placed nearly its 
Wires underground in Boston with very satisfac- 
tory results to themselves, their customers and 
the public generally. 

An electric fountain is to hg erected on the 

common in Lynn. After the exact design has 
been selected the fountain will be erected in the 
centre of the pond and it is intended to have it 
one of the most attractive pieces of work in New 
England. 
About every business man in Boston is com- 
planing that after а large expenditure of time 
and money by the special commission appointed 
for the purpose, the bill for securing rapid transit 
in and around Boston, that has just become law, 
is of such & visionary character as to make it seem 
improbable that anything will ever be attempted 
under it, hence the number of men who are formu- 
lating plans to be submitted to the State Legisla- 
ture when that angust body reassembles in the 
autumn. Meantime th crowded streets and con- 
gested traffic on the West End Railroad continue, 
and no one can predict within sav ten years when 
any change will be attempted, to say nothing 
about its being consummated. 

The Thomson European Electric Welding 
Company. whose offices are in Boston, on Thurs- 
day last re-elected the directors--Oliver Ames, 8. 
Endicott Peabody, N. Smith, B. F. Spinney, 
Prentiss Cummings, G. P. Messervy, Henry D. 
Hyde and Francis Peabody, Jr. The sale of the 
European patents has not yet been effected, but 
the agent has still five months’ option remaining, 
during which period it is hoped he may close a 
deal. The English company is in abeyance for 
the present. The etock in this enterprise has not 
been subscribed for nearly so freely as was antic- 
ipated, hence the comparatively slow progress the 
company has thus far made. 

A somewhat amusing incident occurred in the 
State Militia camp at Framingham, Mass., a few 
days ago as the result of a mistake made by a 
signalman, who to save his legs essayed to trans- 
mit an order or command by flag signal rather 
than by telephone. By this mistake a whole troop 
of cavalry mounted their steeds and started off 
at a flying gait for brigade headquarters. It 
happened thus : A telephone message was received 
at the station near press headquarters asking for 
Lieut. Shaw, of Troop F. ow, Troop F was 
located a good half mile from the ‘‘ phone," and 
the receiver, being anxious to save a walk, 
bethought himself of a brilliant scheme. The 
signal corps was workingin front of headquarters 
and they undertook to transmit the message. In 
a minute the flags were waving and thrashing, 


and with some degree of pride the signal officer 
watched his subordinates doing their duty. When 


the message was ended, he exclaimed, It is done; 
it'sallright." Directly at the point where the 
message had been received there was а great com- 


motion in the cavalry quarters; the bugle sounded 
the assembly, and with a rush and a dash the en- 
tire troop swept across the plain, nearly creating 
a panic in the ranks of the infantry, then in the 
field for drill. Drawing up his troops in front 
of brigade headquarters the captain of cavalry 
reported to the General in command as ready for 
duty. The General] was as much astonished as 
anybody at the sudden appearance of the cavalry, 
but he had no duty for them to do and ! new not 
why they had been called for. Explanations fol- 
lowed. It turned out that only the lieutenant of 
Troop F had been ealled for and not his men. 
The signal officer at once returned to his devo- 
tions while the cavalry rode back to their quart- 
ers, silently blessing (?) that signalman. 


Mr. John Heinze, а talented young electrical 
inventor, who is at the head of the Heinze Elec- 
tric Company, Lynn, has prepared а set of plans 
and drawings for an electrical fountain that is 


about to be erected on the common in that city. 
The plans are at present under consideration by 
a committee specially appointed by the City 
Council to select plans and carry out the work. 


The Bell Telephone Company has just declared 


a dividend of 3 per cent. and an extra dividend 
of $3.00 per share as usual. 


General News. 


What is Going on in the Electrical World. 


Saginaw, Mich.—A company has been organ- 
ized nere for the construction of a new telephone 
line. 


Elmira, N. Y.— The new electric power station 
is nearly finished and is expected to be in running 
order July 1. 


Waterford, N. Y.— The electors of this town 
have voted in favor of having electric lights. 
155 Green Island Electric Works will furnish the 

ight. 


Berkeley, Cal.—The Berkeley Improvement 
Company, having gained possession of the elec- 
tne light plant, will apply for the renewal of the 

ease. 


Camden, N. J.--The Camden Horse Railroad 
Company has received permission from the board 
of public works to use electric motors on its 
tracks. 


Martinsville, Ind.—The Martinsville Electric 
Light and Power Company have assigned to J. K. 
Scott. The liabilities amount to about $10,000, 
assets stated to be $17,000. 


Humboldt, Tenn.—An electric lighting plant 
will be in operation here before the summer ends, 
the council having just closed a contract with a 
company to light the streets. 


Youngstown, Ohio.—The route of the Youngs- 
town and Canfield electric railway as decided 
upon runs past Lauterman’s Falls to Cornersburg, 
thence via the Tippecanoe shaft to Canfield. 


Shenandoah, Pa.—The Lake Side Electric 
Railway Company has been granted the right of 
way through this town in order to make connec- 
tion with Lake Side Park, a local summer resort. 


New York.—The board of directore of the 
Western Union Telegraph Company have de- 
clared a quarterly dividend of 14 per cent. for the 
three months ending June 80, payable at the 
office of the treasurer on and after July 15. 


Pittsburg, Pa.— A travelling crane operated 
by electricity, to be erected in the ladle house 
of the converting mill of the Edgar Thomson 
Steel Works, was tested a few daysago and raised 
100 tons. It will operate ladles exclusively. 


Winchester, Tenn.—A St. Louis firm has the 
contract for building and equipping the Decherd 
branch of the Winchester system of electric rail- 
roads; also for putting in and equipping a large 
electric light plant for Winchester and Decherd. 


Colorado Springs, Col.—The Colorado City 
Glass Company is making arrangements for put- 
ting in an electric light plant. The town board 
has agreed to contract with the company for the 
lighting of the city for a term of five years at $13 
а month for each arc light. 


Oneida, N. Y.—An electric road from Oneida 
to Silver Beach has many advocates, and a charter 
for that purpose will probably be applied for as 
coon as the plan is decided upon. Mr. Warner, 
the owner of the electric light plant here, is re- 
ported to be interested in the project. 


Muncie, Ind.—4A new electric railway scheme 
taking shape here is the building of а line twelve 
miles long from this city to Eaton, to be known 
as the Muncie and Eaton Electric Railway. 
George Reed and James Pixley are reported to 
be the leading promoters of the project. 


Noblesville, Ind.—Dr. Gessner, the general 
manager of the Chicago and Central Indiana 
Electric Railway Company, is quoted as saying 
that the company has decided to extend its line 
from Lafayette to Chicago, thus making one of 
the finest systems of electric railway in the world. 


Bellows Falls, Vt.—The construction of the 
electric road from this place to Saxton River, 
hindered on account of the death of one of the 
projectors, is likely to go on, as nearly all of the 
stock has been subscribed for. A number of 
оо water powers will be made accessible by the 

ne. 

Brooklyn, N. Y.— The operating of the Fulton 
Street cars by the trolley system has increased 
the amount of travel over thut route fifty per 
cent. although it has been run less than a fort- 
night.—A trial of a new underground electrical 
system was made at Coney Island а few days ago. 
The patent is owned by the Universal Electric 
Company. 

Frederick, Md. A project under consideration 
here is the construction of au electric road from 
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Gettysburg, Pa., by way of Emmitsburg, Me- 
chanicstown and Frederick to Washington. A 
road over this route, it is believed, would be 
largely patronized and could be made to pay 
handsomely. 


Worc.ster, Mass.—The city council has au- 
thorized the making of a three year contract 
with the Worcester Electric Light Company for 
furnishing are lights for the streets at the rate of 
85 cents per light per night, a reduction of 5 cents 
from the price which has prevailed for the last 
three years. 


Detroit, Mich.—The Standard Electric Com- 
pany, which owns and manufactures the Logan 
storage battery, has lately been reorganized, and 
wil carry on a more extensive business than 
hitherto. Its new officers are : President, В. E. 
Turner, of St. Joseph, Mo.; vice-president, W. 
T. Anderson, of St. Louis; secretary and treas- 
urer, W. H. Little, of St. Louis. 


Bayonne, М. J.—' The Bayonne City Rapid 
Transit Company, а new corporation applying for 
a franchise to operate nine miles of electric rail- 
road, will have a public hearing on the evening of 
June 26 at the City Hall. At the same time the 
old established Jersey City and Bergen Railroad 
Compeny wil be heard with reference to its 
application to use electrical power. 


Albany, N. Y.—As the time approaches for 
the electrical experiments on the Erie Canal in- 
terest in canal boat propulsion increases among 
the boatmen and others who are engaged in canal 
commerce. Superintendent Hannan states that 
he has received letters from about a dozen inven- 
tors who are convinced that they have motors 
that need only to be tested to show that they 
have solved the problem that is engaging во 
much attention. | 


Syracuse, N. Y —The men said to be most 
deeply interested in the projected electric rail- 
way between Syracuse and Manlius are Howell 
Smith, Miller A. Smith, Fred K. Fitch and E. W. 
Emmons, composing the New York Electrical 
Works, and William T. Corliss, of the Gillette 
Electric Works of Red Bank. N. J. The capital 
stock of the company is set at $250,000, and the 
name of the corporation will be the Syracuse, 
Fayetteville and Manlius Railway Company. 


Minneapolis, Minn.—The Minneapolis Trib- 
une says: The Electrical Engineering and 
Supply Company of St. Paul, wholesale and re- 
tail dealers in and manufacturers of electrical 
machinery and supplies, have decided to change 
their base of operations from St. Paul to Minne- 
apolis, and to materially increase their plant. 
The company expect to have the trans‘er of 
stock completed by July 1. In connection with 
their extensive wholesale business, the company 
will add a valuable addition to the manufacturing 
department for the purpose of manufacturing in- 
candescent lamps.”’ 


St. Joseph, Mo.—The settlement of the affairs 
of the People’s Street Railway is at hand, and the 
receiver is preparing to turn over the railway 
property to the St. Joseph Traction and Lighting 
Company. of which James T. Gardiner; of Al- 
bany, N. V., is president. The new company will 
expend several thousands of dollars in improve- 
ments during the summer. The first step in this 
direction will be the purchase of new summer 
cars. These will be distributed on the various 
lines as needed. The next thing will be to re- 
place the motors on all the cars now in use with 
new ones of an improved pattern. 


New Haven, Conn.—The board of public 
works has granted permission to the Whitney 
Avenue line to use electricity as a motive power. 
—The Journal says: ‘‘ The acvent of the electric 
railway in the annex has given a great impetus to 
the prosperity of the east shore. АП along its 
route new houses are springing up, especially on 
Woodward avenue, where a dozen new houses 
have been erected, all neat, comfortable-looking, 
attractive little homes. АП the land on the ave- 
nue for a long distance has been sold in building 
lots, there never having been before in the his- 
tory of the section any such call for land for 
building purposes. " 


Amsterdam, М. Y.—A new electric road to 
connect Amsterdam, Johnstown and Gloversville 
is under consideration. John H. McClement. 
president of the Amsterdam Street Railroad. and 
J. Seaver Page, a capitalist of New York 
City, having recently gone over the route, were 
very much impressed with the feasibility of 
building a road by which Gloversville can be 
e from Amsterdam by a distance of only 
twelve miles. The present route over the Cen- 


tral and Fonda, Johnstown and Gloversville, is 
twenty-one miles. If the new line is built 
the distance will be reduced nine miles and the 
fare will be proportionally reduced. 


Chicago.— The system of electric light buoys 
running from Chicago harbor to the Exposition 
groundsis nearly ready for operation. The work 
was done under the direction of Commander 
John J. Brice, U. 8. N.,inspector of the Ninth 
Light House District, and is said to be the great- 
est undertaking of the kind in the world. The 
system will consist of thirteen buoys, half a mile 
apart, each one surmounted by an incandescent 
light of great power, and visible eight miles in 
clear weather. In times of heavy weather and 
fog no difficulty will be experienced by pilots in 
picking out the next buoy when he has reached 
the first one, and each succeeding one in turn. 


Hartford, Conn.— Open cars fitted with motors 
are to be put on the Glastonbury апа East Hart- 
ford lines. The cars are expected to arrive daily. 
— The adoption of the storage battery system for 
running street cars in this city as against the trol- 
ley system has been under consideration in both 
branches of the common council for some time, 
but the question is still undecided. The council- 
men, however, have requested the Wethersfield 
Horse Railroad согап to accept the proposi. 
tion made to it by the Milford Company to equip 
three storage battery cars and run them on the 
Main street lines for six months as а test of the 
efficiency of the Milford system, the Hartford 
Company to receive 40 per cent. of all the receipts. 


Newark, М. J.—' The Consolidated Traction 
Company has secured control of the Newark 
Passenger Railway Company.a majority of the 
stockholders having agreed to sell their stock to 
the Consolidated Com penp (EHOW as the Crim- 
mins syndicate) on the basis of an əxchange of 
the first mortgage 5 per cent. gold bonds of the 
Consolidated Company at par for railway com- 
pany stock at $35 per share, with the express pro- 
vision that the same terms of sale should be ex- 
tended to all stockowners. The amount involved 
was $6,000,000. The Consolidated Company in- 
tends to spend $2,500.000 in building new lines in 
Newark streets, for which franchises have already 
been applied for, and in the improvement of ex- 
isting lines. 


troduced by a competitor. In this matter public 
sympathy must be on the side of progress. With 
Americans time is money. They want the fastest 
trains attainable with safety, and are willing to 
pay for them. The same spirit which has 
prompted and demanded this advanced railwa 
service has prompted and demanded progress in 
ocean travel. The crack steamers of to-day are 
floating palaces compared with those of years 
ago, while the time of the trip has been reduced 
season by season. As for railway travel, there is 
no reason why the progress of the future should 
not eclipse that of the past. Achievement has 
demonstrated that, so far as motive power is con- 
cerned, a speed of over 100 miles an hour is prac- 
ticable. With safe rolling stock, safe road-bed 
and efficient management, security is assured." 
The New York Central is а model road in eve 

important particular. It has а magnificent road- 
bad, heavy steel rails, block signale, finest rolling 
stock procurable, and, to cap all, possesses four 
complete tracks throughout nearly its entire 
length. No. 999 and tle Em^ire State Express 
will form a part of the New York Central’s ex- 
hibit at the World's Fair. 


The New Stanley Transformer. 


The complete and pronounced success attained by the 
new Stanley Transformer with its solid moisture proof 
insulation must be gratifying to its manufacturers, who 
aver that for regulation, efficiency, ease of handling, con- 
venience of replacing primary fuses and ability to with- 
stand lightning it has no competitor. The Ansonia Elec- 
tric Company, Randolph street and Michigan avenue, Chi- 
cago, will promptly fill all orders for the new Transformer, 
and also for the new W.-W. Lightning Arrester, which 18 
meeting with great success on account of its effective- 
ness, simplicity of construction and low cost. It will 
doubtless save many an armature. 


Cutter's ‘‘ Boulevard ’’ Streethoods. 


The streethoods designed and built by George Cutter are 
now in use throughout the country and 80 well known as 
to need no further comment. However there are cases 
where the goose-neck tyre of bracket arm is not ornamen- 
tal enough to suit some tastes. This lack із met by the 
“ Boulevard Streethood,” illustrated herewith, which is 
aleady beautifying many streets in Western cities. 

The various details ofthe hood and insulating arm are 


Осттев'в ‘‘ BoULEVaRD”’ STREETHOOD. 


A Mile in Thirty-two Seconds. 


The question of relative speed of English and 
American railway trains has been, during the 
past two or three years, a standing theme of de- 
bate: the rival claims of the Scotch Express and 
the F1 ing Dutchman on the one hand, and the 
New York Central's famous Empire State Express 
on the other. each having staunch supporters, but 


now the New York Central comes to the front. 


again with a record of 1123 miles an hour, which 
is surely the most marvellous performance of any 
railroad train past or present, demonstrating con- 
clusively that this line possesses road-bed, rolling 
stock and motive power of the very best and 
highest type. g 
This remarkable run was made on May 11th by 
the new mammoth “ Empire State Express" en- 
gine No. 999, hauling & heavily laden train, con- 
sistiug of Wagner Palace Drawing-room апа 
Combination Buffet, Smoking and Library Cars 
and two standard pa senger coaches. Total 
weight, 241 American tons, or 482,000 pounds. 
Commenting on this remarkable run the New 
York Herald says editorially: “Тһе purpose of 
one line (the New York Central) to run a train to 
Chicago in 20 hours meets with no little objection 
from competing lines. The latter say the train 
won't pay; thatit is not wanted, and they even 
intimate that 1t is not altogether safe. This oppo- 
sition is obviously prompted by business consid- 
erations, though it seems to be a striking excep- 
tion to the spirit of progress so often shown by 
American railway managers in promptly match- 
ing any improvement in speed or train service in- 


worked out the same as in the now standard form of hoods 
made by Mr. Cutter, the departure lying in the design of 
the supporting bracket, which is as strong and well braced 
as it is neat. The maker is exploiting them from his head- 
quarters at the Rookery, Chicago. 


Ornamental iron Work. 


The Winslow Bros. Company, Carroll avenue and Fulton 
street, Chicago, have issued a trade-book for the cur. 
rent year to which the adjective superb might be appro- 
priately applied, giving in the best style of art alarge col- 
lection of photogravure plates, showing specimens of orna- 
mentaiiron produced by the company. The number of 
plates in the collection is 141, of which 28 are of stairways 
апа balconies, 17 of railings, 39 of elevator enclosures, 2 
showing twelve designs of elevator cabs, 2 with eighteen 
designs of panels, medallions, etc., iu Galvano-plastic, the 
remaining 68 being devoted tocounter railings, entrances, 
canopies, grilles, lamps, frames, brackets, scrcens, sky- 
lights, etc. 

J he book is in every respect highly creditable to the 
company and all concerned in its preparation. 

The Winslow Bros. Company have also published а litho- 
graph edition. giving 88 plates, 11 x 14 inches, showing over 
400 designs of ornamental tron work, and they intend issu- 
ing а monthly journal devoted to art metal work and em- 
bellished with numerous photogravurt s and half-tone illus- 
trations. 


The Page Beiting Comrany hasan extensive exhibit at 
the World's Fair, to the investigation of which they cor- 
dially invite all persons interested in belting. 
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A Flourishing Company. 


The Interior Conduit and Insulation Company shows а 
constant and steady growth in its busiress which for the 
last three months has exceeded that of any similar period 
in its history. The interfor conduit has now become the 
rule with all the first-class electrical installations. and 
there are but few large buildings of recent construction in 
New York City which are not equipped with this system of 
wiring. 

The motors and electrical supplies manufactured by this 
company have also acquired a wide reputation among elec- 
trical men for their excellence of design and for the work- 
manship which is a chaiacteristic of t hese gocds. 

The company has been obliged to constantly increase its 
manufacturing facilities from the start іп order to meet 
the increase іп its business, and results of the past three 
months have been ample justification of the large outlay 
of capital which its busiress has called for. 


The General Incandescent Arc, Light Company's Cata- 
logue. 

Catalogue No. 1, just published by the General Incandes- 
cent Arc Light Company, 572-578 First Avenue, New York, 
is a handsome trade book. with a novel and attractive 
cover page containing a list of the lamps manufactured 
and dealt in by the company. The Catalogue is intended to 
supersede Circulars Nos. 1 and 2, which heretofore served to 
Introduce the ** General" Arc Lamps to the notice of elec- 
tric light companies, contractors, architects, etc . and is of 
course much more comprehensive than the circulars. It 
contains Illustrations aud descriptions of the several kinds 
of lamps manufactured by the company, and of others 
added to their regular manufacture, together with 
. brackets and other fixtures. Manv of the examples given 
are beautiful iu form and decoration and all of them are 
apparently well adapted for their various parpos*s. Prices 
are given with the descriptive notes. 

Accompanying the catalogue are price lists of the high 
grade carbons of the company, who are sole agents for the 
Untted States апа Canada of the Fabrik Elektriseher 
Belenchtungs Kohlen, of Nurnberg, Germany. 


COMMERCIAL PARAGRAPHS. 


Queen & Company, Incorporated, Philadelphia. report a 
large stock of Magnetic Vane" Ammeters and Volt- 
meters which they can ship promptly and are pushing 
with great vigor. These instruments combine qualities 
highly essential for switchboard use, and which render 
them specially valuable for isolated plants. 

A number have been supplied to exhibiting companies 
for installation at the World’s Fair, and the makers have a 
handsome collection in their own display. 

The Acme" Portable Testing Set, described in detail 
last week, has met with favor whereve) shown and is sure 
to become the standard instrument for general testing. 
Queen & Company have already received orders for more 
thantwenty sets. Circulars 420 and 445, describing these 
specialties, can be had for the asking. 


“The best mall yet," was an expresston which dropped 
from the lips of Mr. Price, of the Pettingell-Andrews 
Company, Boston, a few morningsago. This was a signifi- 
cant remark when it із known that this firm, the largest 
electric supply house in the East, 13 doing quite a phenome- 
nal business—the increase in volume for the present year 
being over 40 per cent. better than last year. 

A prompt and satisfactory piece of business was trans- 
acted by Mr. C. A. White, manager of the Eco Magneto 
Watchman’s Clock Company, Boston, on Wednesday of 
this week. Just after 9 A. M., he received an enquiry by 
wire from Chicago as to price of two of their high-grade 
watchman's register. 
forth an order for two—a 30 station and а 2 station equip- 
ment—before 12 noon, and within a couple of days the 
entire order was shipped West. These devices are being in- 
stalled everywhere. 

Mr. W. W. Jones, Eastern agent for W. R. Flem- 
іп2 & Company, makers of the Ide and Ideal Engines, 
із about completing installations as follows: A 
steam plant of 1,000 H. P. for the New Britain, Conn., 
Electric Street Rallway Company, а 500 н. P. steam plant 
for the Taunto. Mass., Electric Light Ccmpany, а complete 
steam and electric lighting plant of 300 lamps at Martha's 
Vineyard, Mass. The Ideal” engine was installed in 
each of these plants. 


Though illustrated cescriptions and advertisements in 
the electrical journals of a new revolving fan motor made 

dy the W. 8. Hill Elcctric Company, of Boston, appeared 
for the first time the last week, that company has had 
the pleasure of receiving enquiries in response for nearly 
100 of these unique machines In three days. Whocansay 
advertisements don't рау? 


„Imitation is the sincerest form of flattery.” says an old 
proverb which may be applied to Insullac, the excellent 
insulating material which the Massachusetts Chemical 


He replied by wire, which called | 


Company of Boston placed on the market & few months 
ago. So unprecedented has been the success Insullac " 
has achieved that several imitations are being 
pushed, but not tothe detriment of '*Insullac," for the 
company after doubling its manufacturing capacity, 
working night and day forces, cannot keep up with the 
demand, and is at the present time shipping it in large 
quantities to Europe. Once used, always used,” is the 
universal verdict. 

Mr. Brown. the live salesman of the Westinghouse 
Electric Company's Boston office, reports a continually in- 
creasing demand for railway equipment. During the past 
few days he has closed several good contracts and has s- 
eral more under way. 

П һе Ansonia Electric Company have recently gotten out 
a little circular describing the Wirt Dimming Switch, 
which switch 1з a great convenience and luxury in a bed- 
room or nursery for dimming the light. They aligo report 
an enormous sale in the last month of Habirshaw wire, and 
have just closed a contract for upwards of forty miles of 
Shield Brand Wire for lighting and power work. 


INCORPORATIONS. 


Articles of incorporation of the * C. & C." Electric Com- 
pany were filed at Newark. N. J., on the 14th inst., by 
Joseph Wilkie, of Flushing. L. I.; G. D. Mumford, of New 
York, and Lloyd McKim Garrison, of Orange, N.J. Capital 
stock, $1,400 000 : $400,000 preferred, $1,000,000 common. The 
object is to manufacture electric motors and appliances. 


Citizens’ Mutual Telephone Company, at Decatur. Ill. 
Capital s ock. $100,000. Incorporators: W. J. Kurtz, К. 
Tobey, О. E. Harris. J. G. Harvey and O. T. Kirk. 


City Illuminating Company, Chicago—to produce and 
furnish light for illuminating buildings, streets, etc., and 
to generate and distribute electrical currents for operation 
of motors. etc. Capital stock, $6,000. Incorporators: M. 
B. Austin, К.Н. Watson and Н. W. Ames. 


The Novelty Electric Company, Chicago. Capital stock, 
$10,000. Incorporators: Howard M. Carter. Charles B. 
Carter and Edwin G. Lancaster. 


The East St. Louis Electric Street Railroad Company has 
Increased its capital stock to $500,000. 


A charter has been granted at Harrisburg. Pa., to the 
Easton and Bangor Electric Railway Company, to. build a 
road sixteen miles long. Capital stock, $100,000. Directors: 
Marshall Young, president; T. M. Lesher, J. P. Correll and 
D. W. Nevin, of Easton, and George Geaston of Mt. 
Pleasant, Pa. 


The Niagara Electric Railway Company, with principal 
offices in Buffalo -to construct a street railroad between 
and in the villages of Pekin and Lewiston, Niagara 
County, N. Y. Capital. $50.000. Incorporators: Harvey 
Hoag, M. L. Failing, J. С. Charles, J. A. Kuck, of Buffalo, 
and others. 


Rogue River Water, Light and Power Company, Grants 
Pass, Ort gon—to construct, equip. maintain and operate 
water works and electric lightsystem in the city of Grants 
Pass, Oregon. Capital stock. $50,000. Promo'ers: Ge». A. 
Pease, W. H. Pope, A. L. Pease, all of Portland, Oregon. 


The Miamisburg Electiic Company. Miamisburg, Ohto— 
to manufacture and deal in all kinds of electrical and 
other machinery and appliances, etc. Capital stock, $100,- 
000. Promoters: T. V. Lyons, Wm. Gamble, Christian 
Weber, Elwood Allen, A. L. Daniels, Wm. A. Mays, Wm. 
Burnley. 


The Portsmouth Street Railroad and Light Company. 
Portsmouth, Ohio—to operate street railroad and furnish 
light and power, etc. Capital stock, $125,000. Promo- 
ters: Samuel B. Timmonds, Jno. Е. Brushart, George Davis, 
Anselm T. Holcomb, Floyd L. Smith. 


Jackson Electric Railway, Light and Power Company. 
Jackson, Miss.—to carry on a general electric railway and 
power business in the city of Jackson. Capital stock, 
$250.000. Promoters: J. B. Harris, W. E. Hayne, J. B. Russ, 
all of Jackson, Miss. 


The Continental Gas Company, Chicago, I1. —to manufac- 
ture and deal ingas, electricity, erect, maintain and manu- 
facture plants, appliances, etc., for operation of same. 
Capital stock. $10,000.000. Promote. s: Chas. Springer, 
Ernest B. Stuart, Charles. 8. Corning. 


Sloss-Stein Electric Company, Chicago. 111.—(0 manufac- 
ture and sell electric appliances, metal products and spec- 
lalties. Captial stock, $50,000. Promoters: Sydney Stein, 
Aaron M. Sloss, Louis Stein. 


Tri-City Power and Light Company, Kock Island, III.— 
to manufacture appliances for and furnish light, heat 
and power to inhabitants of Moline and Rock Island and 
vicinity, gas, steam, air or electricity. Capital stock, 
$300,000. Promoters: R. H. MacMullan, Wm. Mullen, Jas. 
F. Hughes. 


The Independent Electric Company, Chicago, Ill.—gen- 
eral electrical manufacturing and machine shop business. 
Capital stock. $25,000. Promoters: Wm. F. Hall, S. G. 
Hicks, N. D. Levin. 


The Fairmount Railway Company, Denver, CoL—to build 
an electric railway from Fairmount Cemetery to Montclair 
in Arapahoe County. Capital stock, $10,000. Promoters: 
Willard Teller, Wm. H. Bush, Thos. H. Porter, Robt. H. 
McMann, Frank C. Young. all of Denver, Col. 


The Riverside Electric Company, Riverside, Cal. — to 
generate electricity for all purposes and operate street 
railroads. Capital stock, $100,000. Promoters: Geo. L. 
Bush, Frederick Car. er, Jno. T. Jarvis, B. B. Bush, Obed 
Patty, Riverside, Cal. 


The Arizona Electric Company. Phenix, Ariz,—to fur- 
nl-h light, heat and power and buy and sell all kinds of 
electrical machinery. Capital stock, $400,000. Incorpora- 


tors: William Pickrell, W. F. White and Henry Kemp. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT I88URD JUNB 18, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


499,270. Safety Support for Trolley Wires. Hiram K. Whit- 
ner, chicago. ПІ. Filed Feb. 6, 189%. 
499,374. Conduit Electric Railway. William R. DeVoe, 
Shreveport, La. Filed Oct. 28. 1892. 
499,461. Overhead Trolley Wire Switch. Rudolph M. 
Hunter, Philadelphia, Pa., assignor to (Не Thomson- 
Houa on Electric company of Connecticut. Filed Feb. 
2. 1893. 

499.688. Gearing tor Electric Railway Cars. John C. 
Henry. New York, N. Y. Filed April 29, 1892. 

499,662. Trolley-Wire Hanger. Charles B. Elliott, Boston, 


Mass., assignor to the Revere Rubber Company, same 
place. Filed Aug. 8, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


499,297. Electric Gas Lighting Apparatus. Thomas W. 
Lane,-Boston, Mass., and Charles E. Lee, Chicago. TIL, 
assignors to the Electric Саз Lighting Company, Port- 
Jand, Me. Filed Feb 8. 1892. 

499,298. Electric Gas Lighting Apparatus. Thomas W. 
Lane. Boston, Mass., assiznor to the Electric Gas 
Lightiug Company. Portland. Me. Filed Feb. 15. 1892. 

499,470. Shade Holder for Electric Lam Charles Rem- 
hof, Brooklyn. N. Y. Filed Feb. 13. 1891. 

499,178. Electric Light. Gaston Sautter, Paris. France, 
asvignor to Sautter, Harie & Company, same place. 
Filed Jan. 5. 1892. 

499,676. Electric-Arc Lamp. Rudolph M. Hunter, Phila- 
delphia, Pa., assignor to the Thomson-Houston Electric 
Company of Connecticut. Filed March 38, 1893. 


DYNAMOB, MOTORS, ETC. 


499,350. Commutator for Dynamo-Electric Machines. 
Horace F. Parshall, Lynn. Mass.. assignor to the Gen- 
1858 Electric Company of New York. Filed Jan. 13. 


499,446. Alt ernating-Current Generator. William Stanly. 
Jr.. and John F. Kelly, Pittsfield. Mass., assignors to 
ше ood Laboratory Company, same place. Filed 
Ф. ап. . 

99,514. F egulator for Electric Machines. John C. Henry, 
Westfield, N. J. Filed Sept. 3, 1892. | 


MEASURING INSTRUMENTS. 


499,818. Electrical Measuring Instrument. Edward Wes- 
ton, Newark, N. J. Filed Oct. 3. 1892. 


SIGNALA AND SIGNALING APPARATUS. 


499411. Electric Signaling Apparatus for Elevators. 
Char'es G. Armstrong, Chicago, III., assignor of one- 
half (о Dankmar Adler, same place. Filed Jan. 23, 1893. 


MISCELLANEOUS. 


499,958. Process of Magnetic Separation and Ap tus 
Therefor. Richard Н. Sanders and Charles Т. ''homp- 
коп, Philadelphia. Pa. Filed Dec. 97. 1892. 

499,254. Electric Hose ee Howard Sargent, Cam- 
bridge. Mass. Filed Feb. 21, 1898. 

499,261, Burgiar-Alarm System. Alfred Stromberg. Chi- 
cago, Ill. Filed Feb. 11, 1893. 

499,275. Safety Device for Systems of Distribution. Her- 
bert C. Wirt, Boston, Mass. Filed March 16. 1892. 

499 305. Electric Bell. John L. Moore, New York, N. Y. 
Filed June 6, 1892. 

499 321. System of Propelling Canal-Boats by Electricity. 
Samuel W. Gear. Buffalo. assignor of one-half to John 
F. Alden. Rochester. N. Y. Filed Jan. 26. 1898 

499.363. Electric Switch. James F. McElroy. Albany. К. 
Y.. assignor to the Consolidated Car-Heating Company. 
Wheeling. W. Va. Filed Nov 16, 1892. 

499,425. Strong.Current Protector. Charles D. Haskins, 
Brooklyn, N. Y., assignor to the Western Electric Com- 
pany. Chicago. ПІ. Filed Sept. 9, 1890. 

499,428. Electric Hinge. William S. Hull, Sheffield, Ala. 
Filed Nov. 16. 1892. 

499,497. Cut-Out. Patrick J. Barrett. Boston, Mass. 
assignor of one-half to John J. Frawley as President 
of the Boston Society cf Redemptorist Fathers, same 
place. Filed April 3 1898 

499,518. Method of Electrically V elding Metals. Charles 
L. Coftin, Detroit. Mich. Filed Sept. 25, 1890. 

199,48. Electro-Magnetic Car-Brake. John C. Henry. 
Westfleld. N. J. Filed Aug. 8. 1892. 

499,573. Apparatus for the Pro"ucti^n and Inhalation of 
Ozone. Marie P. Oudin, Paris. France, asstgnor to 
Jules Khlis. Liege. Belgium. Filed Dec. 10, 1891. 

499,596. Electric Igniting Device. William H. Russell and 
сеогке E. Russell Jersey City, N. J. Filed Mar. 9. 

499,610. Recorder John T. Todd, Newman. assignor. by 
direct and mesne assignments, tu the Todd Applegate 
Company. Chicago. III. Filed May 24, 1892. 

499,614. Multiple-Fuse Block, Gardner T. Voorhees. Bos- 
ton, assignor to James E. Maynadier, Taunton, Mass. 
Filed Sept. 1, 1892. 

499,046. Switch. George W. Russell, Jr., Denver, Col. Filed 
A pr11 7, 1898. 

499,65/. Method of and Apparatus for Electrically Weld- 
ing Sheet Metal. Charles L. Coffin, Detroit, Mich. 
Filed Oct. 18. 1892. 

499,004. Electric-Fuse Block. Thomas J. Fay, New York, 
N. Y.,assigDor to James L. Doolittle, Brunswick, Me. 
Filed Feb. 11.1891. Renewed May 9. 1893. 

499,681. Electro-Magretic Blanket. Nils A. Renstrom. 
Omaha. Nebr., assignor of one-balf to James S. Stone, 
same place. Filed April15, 1898. 

499,698. System of Wiring Multiple Switchboards. Charles 
H. Wilson, Chicago, ПІ., assignor to the Western Elec- 
trical Company, of Illinois. Filed Oct. 8, 1888. 


22 


NÄ 


VoL. IV. New YORK. . JUNE 28, 1893. | CHICAGO. No. 24 


”, теу ; 
em p N 
git 72 R є 


—— D. 


пинаа 


pinnae, . 


/ 
— TS f 
ТТК 
| ре 

* 


З à p 7... | 
mh, / 
Е ы apa хы E i p Ee. lg 

ығ ШИШ nutz 


4^ 
M 
| Mt 
mo 5 


MER RE. 


THE FERRIS WHEEL AT THE WORLD'S FAIR. (Sze Рлок 826.) 


326 


ELECTRICITY. 


Vol. Iv., No. 24 


The Ferris Wheel. 


The Ferris Wheel, the crowning engineering 
feature of the Columbian Exposition, was thrown 
open to the public last Wednesday before a large 
‘audience of invited and distinguished guests. 
Over five thousand people were present to see the 
enormous body of iron make its formal turn for 
the public pleasure and comfort. : 

The wheel is certainly one of the most remark- 
able structures that have ever been designed or 
erected. Asthe Brooklyn Bridge and the Eiffel 
Tower have been ав milestones to mark the prog- 
ress made in engineering in the past, so will the 
Ferris Wheel be added to mark another advanc- 
ing step. The Ferris Wheel is to the Columbian 
Exposition what the Crystal Palace Hall was to 
the Crystal Palace Exposition, or the Eiffel Tower 
was to the Paris Exposition. Although the elec- 
trical features of the wheel are of a secondary 
nature, the wheel itself is deemed of sufficient 
importance to warrant a short description in these 
columns, 

The highest point is 265 feet above the surface 
of the earth. The diameter is 250 feet and the 
circumference 825, the entire thing being raised 
15 feet above the ground. 

In reality there are two wheels thirty feet 
apart. These twins are connected by iron rods 
and struts which do not approach nearer than 
twenty feet to the periphery. Outside of these 
rods the cars are hung and supported by steel 
bars of about five inches in thickness extending 
from one wheel to the other. Each wheel has for 
its outline a curved iron beam 254 by 19 inches. 
Forty feet inside is another beam, forming a 
smaller circle. From these beams or circles ex- 
tends the massive iron truss-work which holds 
them together. 

The axle on which the great wheel turns is a 
steel bar 32 inches thick and 45 feet long. It is 
fastened to each of the twin wheels in a steel hub 
16 feet in diameter. АП of this great mass, the 
hubs and the two circles, is held together by 21- 
inch steel rods arranged to run in pairs from the 
axle to spread 13 feet apart at the circumference, 

There are thirty-six cars on the wheel, each ca- 
pable of comfortably seating forty people. 'The 
cars are 27 feet long, 18 feet wide and 9 feet high, 
and each one weighs 18 tons. 

The wheel, with its passengers, weighs 1,200 
ions. The whole thing rests on two pyramidal 
towers at the axis. The towers are 140 feet high, 
forty by fifty feet at the base and six feet square 
at the top. Each tower has four feet resting on 
twenty-foot cube concrete foundations. Under- 
neath these are crossbars of steel. The motive 
power comes from a 1,000 horse power steam en- 
gine under the wheel. It will find no difficulty 
in revolving the wheel and the passengers as fast 
as the latter want to go. There is an automatic 
air brake on, however, to regulate the speed and 
stop everything in case of danger. The wheel is 
moved by cogs on the periphery passing overa 
chain that looks like a mammoth bicycle chain. 
In the construction every precaution has been 
taken against accident. 

The illumination of the wheel will be effected 
by arranging 800 incandescent lamps around the 
periphery on each side, and 360 lights on the 
cross beams, One hundred or more lamps will 
be placed in the form of rosettes on the axle. 
The legs and foundations will be wired for 500 
lamps. А space of eighteen inches on the shaft 
has been reserved between the bearing and the 
hub for the collector rings, which will be similar 
to those used on alternating dynamos. 

Current is to be furnished from a small plant 
in the boiler house, located about 400 feet from 
the wheel. The lighting plant will consist of a 
150 horse-power Ball engine and an Edison 
dynamo. 

In order to prevent accidents by starting the 


car before the gates or doors are closed а very 
novel electrical arrangement has been introduced. 
À six-point annunciator is mounted on the engine 
in full view of the engineer. Each drop is wired 
to one of the gates in such a manner that as soon 
ав it is opened the pointer will indicate its position 
and the engineer will understand that the wheel 


cannot be put in motion. 


The company has & plan under consideration 
for introducing a telephone system so that each 
car will be in direct communication with the en- 
gineer. 


Ayrton and Mather’s Electrostatic Volt- 
meter. 


For the last three or four years Prof.’ Ayrton, 
in conjunction with Mr. Mather, has been experi- 
menting with a view to the construction of a 
trustworthy and accurate electrostatic voltmeter 
for the measurement of high pressure. There can 
be no question about the great advantage of 
placing an electrostatic voltmeter directon high 
pressure mains, over the clumsy expedient fre- 
quently employed of wasting power in transform- 
ing down the pressure to suit the range of a low 
pressure hot wire voltmeter, which can only give 
a reading by wasting а good deal more power. 

An increasing need is, therefore, felt for an 
electrostatic instrument prompt and accurate in 
its indications, and safe both from liability to 
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ELECTSJSTATIC CRAVIT VOLTMETER 


Fic. 1. 


internal injury caused by the pressure it measures 
and from risks of causing dangerous shocks to 
persons handling the instrument when in use, To 
fulfil the requirements of the engineer it should 


also have a bold scale, be suitable in form for fix-- 


ing on & switchboard, and be quite unaffected by 
the cleaning of the glass or the proximity of 
other bodies, whether electrified or not. 

Many instruments were constructed by the 
inventors, some with spring or torsional control, 
others controlled by gravity; after exhaustive 
tests the style of instrament which fWifilled the 
conditions best was selected, and in its final form 
it is shown in Fig. 1, of which the following de- 
scription is given by the Electrical Review 
(London): 

The working parts of the instrument are shown 
diagrammatically in Fig. 2, in which the parts 
A, B, C are the fixed inductors, corresponding to 
the quadrant of an electrometer. These inductors 
are curved brass plates whose edges and corners 
are carefully rounded to prevent sparking. They 
are connected together by the plate p, and fixed 
in an inner case, from which they are highly 
insulated. The needle, E, F, consists of two thin 
curved aluminium plates concentric with the staff 
а, which carries them. These plates are drawn 
into the space between the inductors by the 
electrostatic attraction between them. Being 
curved, they have the advantage over flat plates 
in strength and lightness, their moment of inertia 
is small, so that the needle takes its position of 
equilibrium rapidly, and as the peripheries and 


spokes of the needle are made out of one piece of 
aluminium the electric conductivity is perfect, 
and the voltmeter accurately measures direct or 
alternating the pressures of any frequency. The 
needle is counterpoised by the hand and con. 
trolled by a weight attached to an arm on the 
staff so as to bring the hand to zero; it is finely 
pivoted in jewels, and works in a frame attached 
to the circular brass plate seen near the top of 
the dial. The working parts can thus be easily 
removed bodily. The needle is in connection 
with the dial, which carries the inner case con- 


Fia. 9. 


taining the inductors, the latter being highly in- 
sulated. From the inductors an insulated spring 
reaches downwards alongside a similar spring at- 
tached to the inner case; these springs make con- 
tact with the terminals. 

The dial is supported on ebonite pillars and 
surrounded by a bezil ring of ebonite, which pre- 
vents contact with the outer case, the latter is 
therefore entirely insulated from the circuit. 

Each terminal, of which a section is shown in 
Fig. 8, is cased in ebonite, so that a person con- 
necting up cannot receive shock from it. The 
hollow ebonite portion А, a, contains a brass 
block к, imbedded near its outer end and covered 
by an ebonite nipple; the block is tapped for the 
set screw F, which holds the wire in place. The 
part of a which projects into the case, into which 
it screws at B, contains a fuse of platinum silver, 
.001 inches in diameter, enclosed ina glass tube 
with metal caps to which it is connected. They 
make contact with the block к at one end and the 
spring cap D at the other. Thecap p makes con- 
tact in turn with the connecting spring mentioned 
above. The fuses are therefore very easily re- 
placed. 

To enable the instrument to be easily discon- 
nected from the mains when necessary, a switch 
is provided; the handle seen on the left side of 
the instrument is attached to a cam-shaft and 
turning it down raises the springs from the caps 
D of the terminals, and so disconnects the instru- 
ment from the mains; it then short-circuits the 
inductors and needle, bringing them to the same 
potential. 

A spark gap is arranged inside the voltmeter; 
before the instrument is sent out it is tested at 
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considerably above the working pressure for 
sparking between the needle and inductors, the 
gap is then adjusted, so that, in case of abnormal 
rise of pressure, sparking will occur at the gap 
and produce no damage. | 

А device is provided whereby the engineer may 
see at а glance whether the working pressure is 
being maintained; it consists of an index below 
the scale (seen to the right of Fig. 1) adjustable 
by a crown wheel and pinion at the top of the 
instrument. It can be thus seen at а distance 
whether the pressure is right, that is, whether the 
hand and index coincide. When the index is 
turned as far as it will go to the left it clamps the 
needle for traveling. 
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- The scale has a radius of 6 inches and a length 
of 10 inches, thus giving a bold open scale whose 
clearness is enhanced by the dead white silver of 
the dial. The external diameter of the instrument 
is 12 inches. 

The instruments at present made are suitable 
for circuits at 500, 1,000, 2,000 and 2,400 volts, the 
range being very open near the working pressure. 
By differently shaping the inductors an equally 
divided scale may be obtained when desired. 

The instruments are made by Mr. Paul, 44 
Hatton Garden, and Leather Lane, London, E. C. 


ON LIGHT AND OTHER HIGH FRE- 
QUENCY PHENOMENA.—V. 


BY NIKOLA TESLA.* 


_ Very high frequencies are of course not prac- 
ticable with motors on account of the necessity of. 
employing iron cores. But one may use sudden 
discharges of low а and thus obtain cer- 
tain advantages of high frequency currents with- 
out rendering the iron core entirely incapable of 
following the changes and without entailing а 
very great expenditure of energy in the core. I 
have found it quite 5 to operate with 
such low frequency disruptive discharges of con- 
denser alternating-current motors. А certain 
class of such motors which I advanced a few years 
ago, which contain closed secondary circuits, will 
rotate quite vigorously when the discharges are 
directed through the exciting coils. One reason 


that such a motor operates so well with these dis- 


charges is that the difference of phase between 
the primary and secondary currents is 90 degrees, 
which is p nonoy not the case with harmonicall 

rising and falling currents of low frequency. 1 
might not be without interest to show an experi- 
ment with a single motor of the kind, inasmuch 
as it is commonly thought that disruptive dis- 
charges are unsuitable for such purposes. The 
motor is illustrated in Fig. 18. It comprises a 
rather large iron core і with slots on the top into 
which are imbedded thick copper washers c c. 
In proximity to the core is & freely movable 
metal disc р. The соге is provided with a pri- 
mary exciting coil с the ends a and b of which 
&re connected to tbe terminals of the secondary 
s of an ordinary transformer, the primary р of the 
latter being connected to an alternating distribu- 
tion circuit or generator а of low or moderate 
frequency. The terminals of the secondary s are 
attached to a condenser c which discharges 
through an air gap d d which may be placed 
in series or shunt to the coil c. When the con- 
ditions are properly chosen the disc р rotates 
with considerable effort and the iron core ? does 
not get very perceptibly hot. With currents from 
a high frequency alternator, on the contrary, ће 
core geta rapidly hot and the dise rotates with а 
much smaller effort. To perform the experiment 


OPRRATING A MOTOR By DISRUPTIVE DISCHARGES, 


properly it should be first ascertained that the 
disc D is not set in rotation when the discharge is 
not occurring at d d. It is preferable to use а 
large iron core and а condenser of large capacity 
во ав to bring the superimposed quicker oscilla- 
tion to а very low pitch or to do away with it en- 
tirely. By observing certain elementary rules I 
have also found it practicable to operate ordina 
series or shunt direct-current motors with suc 
disruptive discharges, and this can be done with 
or without a return wire. 

Among the various current phenomena ob- 
served perhaps the most interesting are those of 
impedence presented by conductors to currents 
varying at a rapid rate. In my first paper before 
the American Institute of Electrical Engineers, Ї 
described a few striking observations of this 
kind. Thus I showed that when such currents or 
sudden discharges are passed through a thick 
metal bar there may be points at the bar only a 
few inches apart which have a sufficient potential 
difference’ between them to maintain at bright 


* A lecture delivered before the Franklin Institute at 
Philadelphia, Feb. 24, 1893, and before the National Elec- 
tric Light Association at St. Louis, Mo., March 1, 1803. 


incandescence an ordinary filament lamp. I have 
also described the curious behavior of rarefied 
gas surrounding а conduetor to such sudden 
rushes of current. There phenomena have been 
since more carefully studied and one or two novel 
experiments of this kind are deemed of sufficient 
interest to be described here. 


With reference to Fig. 19a, B and B, are ve 
stout copper bars connected at their lower en 
to plates c and c, respectively, of & condenser, 
the opposite plates of the latter being connected 
to the terminals of the secondary s of a high ten- 
sion transformer, the primary P of which is sup- 
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be obtained, апа they afford precious clues in in- 
vestigating the nature of electric currents. 

In the preceding experiments I have already 
had occasion to show some light phenomens, and 
it would be now proper to study these in parti- 
ешат; but to make this investigation more com- 
plete I think it necessary to first make a few re- 
marks on the subject of electrical resonance 
which has to be always observed in carrying out 
these experiments. 

ON ELECTRICAL RESONANCE, 

The effects of resonance are being more and 
more noted by engineers and are becoming of 


fig. ge 


ImPpEDENCE PHENOMENA. 


pee with alternating currents from an ordinary 
ow frequency dynamo а or distribution circuit. 
The condenser discharges through an adjustable 
gapddasusual. By establishing a rapid vibra- 
tion it was found quite inp ie perform the follow- 
ing curious experiment. The bars B and B, were 
үле at the top by a low опеке lamp /,; а little 
ower was placed. by means of clamps с c, a 50- 
volt lamp /, and still lower another 100-volt lamp 
1,. and finally at a certain distance below the 
latter lamp an exhausted tube т. By carefully 
determining the positions of these devices it was 
found practicable to maintain them all at their 
proper illuminating power. Yet they were all 


connected in multiple arc to the two stout copper 
bars and required widely different pressures. 
This experiment requires, of course, some time 
for adjustment but is quite easily performed. 

In Figs. 195 and 19c. two other experiments 
are illustrated which, unlike the previous experi- 
ment, do not require very careful adjustments. 
In Fig. 205, two lamps /, and /,, the former a 100- 
volt and the latter a 50-volt, are placed in certain 
positions as indicated, the 100-volt lamp being be- 
low the 50-volt lamp. When the arc is playing at 
d d воа the sudden discharges passed through 
the bars B B the 50-volt lamp will as a rule burn 
brightly, or at least this result is easily secured. 
while the 100-volt lamp will burn very low or re- 
main quite dark, Fig. 190. Now the bars B B may 
be joined at the top by a thick cross bar 5, and it 
is quite easy to maintain the 100-volt lamp at full 
candle power while the 50-volt lamp remains 
dark. Fig. 190. These results, as I have pointed 
out previously, should not be considered to be 
due exactly to frequency but rather to the rate of 
change, which may be great even with low fre- 
quencies. А great many other results of the same 
kind equally interesting, especially to those who 
are only used to manipulate steady currents, may 


great importanee in the practical operation .of 
apparatus of all kinds with alternating currents. 
A few general remarkb may therefore be made 
concerning these effects. Itis clear that if we 
succeed in employing the effects of resonance 
practically in the operation of.electric devices 
the return wire will, as a matter of course, be- 
come unnecessary, for the electric vibration may 
be conveyed with one wire just ав well, and some- 
times even better, than with two. The question 
first to answer is, then, whether pure resonance · 
effects are producible. Theory and experiment 
both show that such is impossible in nature, for 
as the oscillation becomes more and more vigor- 


PLAN FOLLOWED IN OBSERVING THE EFFECTS OF RESONANCE. 


ous the losses in the vibrating bodies and environ- 
ing media rapidly increase and necessarily check 
the vibration which otherwise would go on in- 
creasing forever. It is а fortunate circumstance 
that pure resonance is not producible, for if it 
were there is no telling what dangers might not 
lie in wait for the innocent experimenter. But to 
a certain degree resonance is producible, the 
magnitude of tLe effects being limited by the im- 
perfect conductivity and imperfect elasticity of 
the media or, generally stated, by frictional 
losses. The smaller these losses, the more strik- 
ing are the effects. The same is the case in me- 
chanical vibration. A stout steel bar may be set 
in vibration by drops of water falling upon it at 
proper intervals, and with glass, which is more 
perfectly elastic, the resonance effect is still more 
remarkable, for a goblet may be burst by singing 
into it a note of the proper pitch. The electri- ' 
cal resonance is the more perfectly attained the 

smaller the resistance or the impedence of the 

conducting path and the more perfect the dielec- 

tric. In a Leyden jar n | through а 

short stranded cable of thin wires these require- 

ments are probably best fulfilled, and the reso- 
nance effects are en ee very prominent. Such 
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is not the case with mo machines, trans- 
formers and their circuits, or with commercial 
apparatus in general in which the presence of iron 
cores complicates or renders impossible the ac- 
tion. In regard to Leyden jars, with which reso- 
nance effects are frequently demonstrated, I 
would say that the effects observed are often 
attributed but are seldom due to true resonance, 
for an error is quite easily made in this respect. 
This may be undoubtedly demonstrated by the 
following experiment. ake, for instance, two 
large insulated metallic plates or spheres, which I 
shall designate a and B, place them at a certain 
small distance apart and charge them from a 
frictional or influence machine toa potential so 
high that just a slight increase of the difference 
of potential between them will cause the small 
air or insulating space to break down. This is 
easily reached by making a few preliminary 
trials. If now another plate—fastened on an in- 
sulating handle and connected by a wire to one 
of the terminals of a high tension secondary 
of an induction coil, which is maintained in ac- 
tion by an alternator (preferably high frequency) 
—is approached to one of the charged bodies a 
or B, 80 asto be nearer to either one of them, the 
discharge will invariably occur between them; at 
least it will if the potential of the coil in connec- 
tion with the plate is sufficiently high. But the 
explanation of this will soon be found in the fact 
that the approached plate acts inductively upon 
the bodies a and B, and causes a spark to pass be- 
tween them. When this spark occurs, the charges, 
which were previously imparted to these bodies 
from the influence machine, must needs be lost, 
since the bodies are brought in electrical connec- 
tion through the arc formed. Now this arc is 
formed whether there be resonance or not. But 
even if the k would not be produced, still 
there is an alternating E. M. F. set up between the 
bodies when the plate is brought near one of 
them; therefore the approach of the plate, if it 
does not always actually, will at any rate, tend, 


to break down the air space by inductive action. 

of the spheres or plates А and B we may 
take the coatings of а Leyden jar with the same 
result, and in place of the machine, which isa 
high frequency alternator preferably, because it 
is more suitable for the experiment and also for 
the argument, we may take another Leyden jar 
or battery of jars. hen such jars are Тоба. 
ing through а circuit of low resistance the same 
is traversed by currents of very high frequency. 
The plate 34 now be conneoted to one of the 
coatings of the second jar, and when it is brought 
near to the first jar, just previously charged toa 
high potential from an influence machine, the 
result is the same as before, and the first jar will 
discharge through a small air space upon the 
second being caused to discharge. But both jars 
and their circuits need not be tuned any closer 
than a basso profundo is to the note produced by 
& шоо; as small sparks will be produced 
thro the air space, or at least the latter will be 
considerably more strained owing to the settin 
up of an alternating E. M. F. by induction, whic 
takes place when one of the jars begins to dis- 
charge. Again another error of а similar nature 
is quite easily made. If the circuits of the two 
jars аге run parallel and close together, and the 
experiment has been performed of discharging 
one by the other, апа now а coil of wire be 
added to one of the circuits, whereupon the ex- 
periment does not succeed, the conclusion that 
this is due to the fact that the circuits are now 
not tuned would be far from being safe. For the 
two circuits act as а condenser coatings, and the 
addition of the coil to one of them is equivalent 
to bridging them, at the point where the coil is 
placed, by a small condenser, and the effect of 
the latter might be to prevent the spark from 
jumping through the discharge space by dimin- 
ishing the alternating E. M. F. acting across the 
same. All these remarks, and many more which 
might be added but for fear of wandering too 
far from the subject, are made with the pardona- 
ble intention of cautioning the unsuspecting stu- 
dent, who might gain an entirely unwarranted 
opinion of his skill when seeing every experiment 
succeed; but they are їп no way thrust upon the 
experienced as novel observations. 

In order to make reliable observations of elec- 
tric resonance effects it is very desirable, if not 
necessary,to employ an alternator giving cur- 
rents which rise and fall harmonically, as in 
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working with make and break currents the ob- 
servations are not always trustworthy, since 
many phenomena which depend on the rate of 
change may be produced with frequencies widely 
different. Even when making such observations 
with an alternator one is apt to be mistaken. 
When a circuit is connected toan alternator there 
are an infinite number of values for capacity and 
self-induction which, in conjunction, will satisfy 
the condition of resonance. So there are in me- 
chanics an infinite number of tuning forks which 
will respond to a note of a certain pitch, or 
loaded Springs which have а definite period of 
vibration. But the resonance will be most per- 
fectly attained in that case in which the motion is 
effected with the greatest freedom. Now in me- 
chanics, considering the vibration in the common 
medium —that is, air—it is of comparatively little 
importance whether one tuning fork be some- 
what larger than another, because the losses in 
the air are not very considerable. One may of 
course enclose & tuning fork in an exhausted 
vessel and by thus. reducing the air resistance to 
а minimum obtain batter resonant action. Still 
the difference would not very great. But it 
would make a great difference if the tuning fork 
were immer in mere In the electrical 
vibration it is of enormous importance to arrange 
the conditions so that the vibration is effected 
with the greatest freedom. The itude of the 
resonance effect depends, under otherwise equal 
conditions, on the quantity of electricity set in 
motion or on the strength of th» current driven 
through the circuit. ut the circuit opposes the 
passage of the currents by reason of its impe- 
dence and therefore, to secure the best action it is 
necessary to reduce theimpedence to а minimum. 
It is impossible to overcome it entirely, but 
merely in part, for ohmic resistance cannot be 
overcome. But when the frequency of the im- 
pulses is very great, the flow of the current is 
practically determined by self-induction. Now 
self-induction can be overcome by combining it 
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with capacity. If the relation between these is 
such that at the frequency used Ше] апап each 
other, that is, have such values as to satisfy the 
condition of resonance and the greatest quantity 
of electricity is made to flow through the exter- 
nal circuit, then the best result is obtained. It is 
simpler and safer to join the condenser in series 
with the self-induction. It is clear that іп such 
combinations there will be, for a given frequency, 
and considering only the fundamental vibration, 
values which will give the best result with the 
condenser in shunt to the self-induction coil—of 
course more such values than with the condenser 
in series. But practical conditions determine the 
selection. In the latter case in performing the 
experiments one may take a small self-induction 
and а large capacity ora small capacity and a 
large self-induction, but the latter is preferable, 
because it is inconvenient to adjust a large capac- 
ity by small steps. By taking a coil with a very 
large self-induction the critical capacity is reduced 
to a very small value, and the capacity of the coil 
itself may be sufficient. Itis easy, especially b 
observing certain artifices, to wind a coil throug 
which the impedence will be reduced to the value 
of the ohmic resistance only, and for any coil 
there is, of course, a frequency at which the 
maximum current will be made to pass through 
the coil. The observation of the relation between 
lf-induction, capacity and frequency is becom- 

g important in the operation of alternate cur- 
rent apparatus, such as transformers or motors, 
because by a judicious determination of the ele- 
ments the employment of an expensive condenser 
becomes unnecessary. Thus it is possible to pass 
through the coils of an alternating current mo- 
tor under the normal working conditions the re- 
quired current with a low E. M. F. and do away 
entirely with the false current, and the larger the 
motor the easier such & plan becomes practicable; 
bui it is necessary for this to employ currente of 
very high potential or high frequency. 

In Fig. 20 I is shown а plan which has been fol- 
lowed in the study of the resonance effects by 
means of a high frequency alternator. cisa coil 
of many turns, which is divided in small separate 
sections for the purposes of adjustment. The 
final adjustment was made sometimes with a few 
thin iron wires (though this is not always advisa- 
ble), or with a closed secondary. The coil c is 
connected with one of its ends tothe line r from 
the alternator a and with the other end to one of 
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the plates c of a condenser c c,, the plate (c,) of 

the latter being connected to а much larger plate 

PI. In this manner both capacity and self-induo- 

tion were adjusted to suit the dynamo с аверсу. 

Ав regards the rise of potential through тево- 

nant action, of course theoretically it may amount 
to anything since it depends on self-induction 
and resistance and since these may haveany value. 

But in practice one is limited in the selection of 
these values, and besides these there are other 
limiting causes. One may start with, say, 1,000 
volts and raise the в. M.F. to times that 
value, but one cannot start with 100,000 and raise 
it to ten times that value because of the losses in 
the media, which are great, especially if the fre- 
quency is high. It should be possible to start 
with, lor instance, two volts from a high or low 
555 circuit of a dynamo and raise the k. 1. 7. 
to many hundred times that value. Thus coils of 
the proper dimensions might be connected each 
with only one of its ends to the mains from a ma- 
chine of low в. M. F., and though the circuit of 
the machine would not be closed in the ordinary 
acceptance of the term, yet the machine might be 
burned out if a proper resonance effect would be 
obtained. I have not been able to produce, nor 
have I observed with current from the dynamo 
machine, such great rises of potential. It is pos- 
sible, if not probable, that with currents obtained 
from apparatus containing iron the disturbing in- 
fluence of the latter is the cause that these theo- 
retical possibilities cannot be realized. But if 
such is the case I attribute it solely to the hyster- 
esis and Foucault current losses in the core. 
Generally it was necessary to transform upward, 
when the Е. M. F. was very low, and usually an 
ordinary form of induction coil was employed, 
but sometimes the arrangement illustrated in Fig. 
20 П has been found to be convenient. In this 
case 8 coil c is made in a great many sections, a 
few of these being used as the primary. In this 
manner both primary and secondary are adjust- 
able. One end of the coil is connected to the 
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line L, from ће alternator, and the other line nis 
connected to the intermediate point of the ooil. 
Such a coil with adjustable primary and second- 
will be found convenient in experiments 
with the disruptive di rge. en true reso- 
nance is obtained the top of the wave must, of 
course, be on the free end of the coil as, for in- 
Pane at the terminal of the. 8 
B. This is easily ке y observing 

HU pet of a point on the wire w nearer to 

e coil. 

In connection with resonance effects and the 
problem of transmission of energy over a single 
conductor, which was previously considered, I 
would say a few words ona subject which oon- 
stantly fills my thoughts and which concerns the 
welfare of all. I mean the transmission of intelli- 
gible signals, or perhaps even power, to any dis- 
tance without the use of wires. I am becoming 
daily more convinced of the practicability of the 
scheme; and though I know full well that the 
great majority of scientifico men will not believe 
that such results can be practically and immedi- 
ately realized, yet I think that all consider the 
developments in recent years by a number of 
workers to have been such as to encou 
thought and experiment in this direction. 
conviction has grown so strong that I no longer 
look upon this plan of energy or intelligence 
transmission as a mere theoretical possibility, but 
as a serious problem in electrical engineering, 
which must be carried out some day. The idea 
of transmitting intelligence without wires is the 
natural outcome of the most recent results of 
electrical investigations. Some enthusiasts have 
expressed their belief that telephony to any dis- 
tance by induction through the air is possible. 
I cannot stretch my imagination so far, but I do 
firmly believe that it is practicable to disturb by 
means of powerful machines the electrostatic con- 
dition of the earth and thus transmit intelligible 
signals and perhaps power. In fact, what is there 
against the carrying out of such а scheme ? We 
now know that electric vibration may be trans- 
mitted through a single conductor. Why then 
not try to avail ourselves of the earth for this 
purpose? We need not be frightened by the idea 
of distance. To the weary wanderer counting the 
mile posts the earth may appear very large, but 
to that happiest of all men, the astronomer, who 

azes at the heavens and by their standard judges 
the magnitude of our globe, it appears very small. 
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And so I think it must seem to the electrician, for 
when he considers the speed with which an elec- 
tric disturbance is propagated through the earth 
all his ideas of distance must completely vanish. 

A point of great importance would be first to 
know what is the capacity of the earth? and what 
charge does it contain if electrified? Though we 
have no positive evidence of a charged body ex- 
isting in space without other oppositely electrified 
bodies being near, there is a fair probability that 
the earth is such a body, for by whatever process 
it was separated from other bodies—and this is 
the accepted view of its origin—it must have re- 
tained a charge, as occurs іп all processes of me- 
chanical separation. If it be a charged body 
insulated in space its capacity should be extremely 
small, less than one-thousandth of a farad. But 
the upper strata of the air are conducting, and so, 
perhaps, is the medium in free space beyond the 
atmosphere, and these may contain an opposite 
charge. Then the capacity might be incompara- 
bly greater. In any case it is of the greatest im- 
portance to get an idea of what quantity of 
electricity the earth contains. It is difficult to 
say whether we shall ever acquire this necessary 
knowledge, but there is hope that we may: and 
that is, by means of electrica] resonance. If ever 
we can ascertain at what period the earth’s 
charge, when disturbed, oscillates with respect to 
an oppositely electrified system or known circuit, 
we shall know a fact possibly of the greatest im- 
portance to the welfare of the human race. I 
propose to seek for the period by means of an 
electrical oscillator, or а source of alternating 
electric currents. One of the terminals of the 
source would be connected to earth as, for in- 
stance, to the city water mains, the other to an 
insulated body of large surface. It is possible 
that the outer conducting air strata or free space 
contains an opposite charge апа that, together 
with the earth, they form a condenser of very 
large capacity. In such case the period of vibra- 
tion may be very low and an alternating dynamo 
machine might serve for the purpose of the ex- 
periment. would then transform the current to 
a potential as high as it would be found possible 
and connect thé ends of the high tension second- 
ary to the ground and to the insulated body. By 
varying the frequency of the currents and care- 
fully observing the potential of the insulated 
body, and watching for the disturbance at various 
neighboring points of the earth’s surface, resonance 
might be detected. Should, as the majority of 
scientific men in all probability believe, the period 
be extremely small, then a dyuamo machine 
would not do snd a proper electrical oscillator 
would have to be produced, апа perhaps it might 
not be possible to obtain such rapid vibrations. 
But whether this be possible or not, and whether 
the earth contains & charge or not, and whatever 
may be its period of vibration, it certainly is pos- 
sible—for of this we have daily evidence—to 
produce some electrical disturbance sufficiently 
powerful to be perceptible by suitable instru- 
ments at any point of the earth's surface. 

Assume that & source of alternating currents s 
be connected, as in Fig. 21, with one of its termi- 
nals to earth (conveniently to the water mains) 
and with the other to а body of large surface p. 
When the electric oscillation is set up there will 
be a movement of electricity in and out of P, and 
alternating currents wil] pass through the earth, 
converging to, or diverging from, the point o 
where the ground connection is made. In this 
manner neighboring points on the earth’s surface 
within a certain radius will be disturbed. But 
the disturbance will diminish with the distance, 
and the distance at which the effect will still be 
perceptible will depend on the quantity of elec- 
tricity set in motion. Since the body P is insu- 
lated, in order to displace a considerable quantity 
the potential of the source must be excessive, 
since there would be limitations as to the surface 
of P. The conditions might be adjusted so that 
the generator or sources will set up the same 
electrica] movement 8s though its circuit were 
closed. Thus it is certainly practicable to im- 
press an electric vibration at least of & certain low 
period upon the earth by means of proper ma- 
chinery. At what distance such a vibration might 
be made percepuble can only be conjectured. I 
have on another occasion considered the question 
how the earth might behave to electric disturb- 
ances. There is no doubt that, since in such an 
experiment the electrical density at the surface 
could be but extremely small considering the size 
of the earth, the air would not act as a very dis- 
turbing factor and there would be not much en- 
ergy lost through the action of the air which 
would be the case if the density were great. 
Theoretically, then, it could not require a great 
amount of energy to produce a disturbance per- 


ceptible at great distance, or even all over the 
surface of the globe. Now it is quite certain that 
at any point within a certain radius of the source 
в а properly adjusted self induction and capacity 
device can be set in action by resonance. But 
not only can thia be done, but another source 8, 
Fig. 21, similar to s, or any number of such 
sources can be set to work in synchronism with 
the latter and the vibration thus intensified and 
spread over a large area, or a flow of electricity 
produced to or from the source s, if the same be 
of opposite phase to the sources. I think that 
beyond doubt it is possible to operate electrical 
devices in a city through the ground or pipe sys- 
tem by resonance from an electrical oscillator 
located at a central point. But the practical solu- 
tion of this problem would be of incomparably 
smaller benefit to man than the realization of the 
scheme of transmitting intelligence or perhaps 
power to any distance through the eurth or envi- 
roning medium. If this is at all possible, distance 
does not mean anything. Proper apparatus must 
first be produced by means of which the problem 
can be attacked and I have devoted rauch thought 
to this subject. I am firmly convinced that it can 
be done and hope that we shall live to see it done. 
( To be continued.) 


The Electrically Lighted Fountains at the 
Exposition. 


A correspondent of the Buffalo Times writes 
enthusiastically of the electrically illuminated 
fountains that form such an attractive feature of 
the spectacular attractions at the Columbian 
Exposition. He says: 

„Of all the contrivances of man for the creation 
of beautiful effects this electric fountain is the 
most wonderful. It is impossible for me or any 
one else to describe the glorious spectacle. It is 
something that must be seen to be appreciated. 
But imagine, if you can, a bouquet of gorgeous 
water flowers rising to a height of 150 feet and 
changing their colors as they rise and fall; show- 
ers of rubies, pearls and amethysts; great sheaves 
of golden wheat; ferns in columns and sprays of 
water greener than moss in the woo:!s. But how 
do they introduce the cclor effects ? This opera- 
tion is simple. By each search light stands a six- 
leafed fan arrangement attached to an upright 
spindle. Each leaf, which is of glass, has a differ- 
ent color. One is red, another green, а third 
blue, a fourth orange, a fifth sea-green, a sixth 
ruby. The operator may throw on any one of 
these colors, which is inrtantly reflected through 
the stream and in every drop of spray or particle 
of mist overhead. He may cause the fan to re- 
volve and thus change the colors with kaleido- 
scopic rapidity. He may «aint one set of streams 
in red and another in ruby. He may surround а 
red and vivid central palm with a circlet of a 
dozen golden wheat sheaves. He may cause а 
column of water to rise in а sea-green pillar and 
then to burst into а shower of rubies and so on." 

The water for this display is forced through 
pipes from the pumping station near Machinery 
Hall. There are four huge pumps in operation 
there, but the leviathan of the lot is used for the 
fountain. The daily capacity of the four pumps 
18 forty millions of gallons. The fountain pump, 
says the writer, ‘‘ rises before the eye like a six- 
story house. By actual measurement it is fifty- 
one feet high. It is what is known as a vertical 
compound low duty pumping engine. The high 
pressure cylinder is two and a half and the low 
pressure cylinder five feet in diameter. The 
stroke, fifty-two to the minute, is five feet long. 
. . . In the eastern end of Machinery Hall is the 
generating plant for the electric light part of this 
magical fountain. This consists of four big dyna- 
mos, set in & row. They are painted white, the 
fields of their generating cylinders are wound 
with white cord, and the switchboard from which 
they are controlled is of white marble. These 
four dynamos generate the current which throws 
a fierce light from the reflectors upon the rising 
columns of water. A thousand horse power is 


converted into light for the illumination of the 
fountains. There are two engines in this plant, 
and one of them of the cross compound type, 
cylinders 20 inches and 38 inches, running at 224 
revolutions per minute, develops 600 horse power 
and is said to be the largest high speed engine in 
the country. This pair of engines, painted white 
like the remainder of the plant, are as graceful 
and perfect in their operation as if they were built 
for beauty and not for power. While not 1n use 
for the fountains the engines charge the batteries 
of the fleet of electric launches which run about 
the lagoons.” 


Dead-Weight. 


À great deal of the expense of electric traction 
is due to the effect of the dead-weightof carriage 
that it is supposed to be necessary to carry. 
There is first the actual material itself perhaps 
uselessly expended, there ін the added strength 
and weight of motor required, and the added size 
of locomotive by reason of these two. Then the 
added cost of capital for plant, and added ex- 
pense in maintenance. Now let us put itto the 
electrical engineers who build electrical railways: 
Is it really necessary to have all this dead-weight 
besides the passengers ? We must remember that 
questions of extreme efficiency have only lately 
had their full play. Hitherto, anything that 
would stand well and do its work, even if ineffi- 
cient, was enough. The old coach, with it: 
paraphernalia of springs. trappings and gilt, was 
not designed for special lightness nor on the best 
scientific principles. The railway wagons were 
but modified coaches, and to-day the influence of 
the coachbuilders is paramount; and in trams 
and electric cars the same old fashion of build- 
ing cars is followed with but little variation. 
The Pullman car, а marvel of convenience, is 
also extremely heavy. It is not so with one other 
carriage now greatly used—the bicycle. Here 
every endeavor of scientific ingenuity has been 
expended to obtain lightness of rolling-stock, 
and 25 lbs. or 30 lbs. dead weight per person is not 
uncommon. The speeds, moreover, that this ap- 
parently frail structure will stand are often nearly 
20 miles an hour, and not over smooth rails, but 
over the usual broad roads. The question may 
be suggestively asked: If we are going to have 
electric cars, can we not do away with much of 
the dead-weight ? And possibly the answer might 
be more satisfactorily solved—we give the sugges- 
tion tentatively—if the cars were designed not by 
coachbuilders, but by those, like the bicycle 
builders, who have devoted their lives to the re- 
duction in scientific principles of the dead- 


weight. A structure, as is well known, need not 


be less stiff, less strong, if the material is saved 
where it is not required; and the fact that cars 
for bearing the weight of so many persons could, 
if desired, be designed of far less weight should 
lead those who are considering the electric rail- 
ways of the future to consider not only the effi- 
ciency of their dynamos and engines, not only 
the equalization of loads, but the reduction to 
the lowest limit compatible with safety of the 
dead-weight to be hauled. We think the ques- 
tion is worthy_of study.—Electrical Engineer, 
London. 


The Iliinois Lamp Company and Mr. Schaefer. 


The troubles of the Illinois Lamp Company and 
Mr. John F. Schaefer, the former superintendent, 
have been settled through the intervention of Mr. 
B. E. Sunny of the General Electric Company. 

The latter company has bought out the stock, 
good will, patents, etc., of the Illinois Lamp 
Company for about $1,500. The Illinois company 
discontinues its proceedings against Mr. Schaefer, 
who enters the employ of Mr. Sunny for one year 
at a good salary. 
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The The success or failure of the 
Battie Royal present plan of the city of De- 
at Detroit. troit to erect and operate a light- 

ing plant of its own, and to do it economically, 
is & matter of more than ordinary interest to 
electrical business men throughout the country. 

The general question of the desirability of 
municipal plants isa broad one, and ELECTRICITY 
has already given its opinion on the subject. But 
fora town situated as Detroit is there can be but 
one opinion among unprejudiced men. The 
town buys light; it pays out & large sum of 
money for it; it is entitled to competit on, and 
failing to get the benefits of competition, the 
only thing it can do in justice to its taxpayers is 
to erect а city plant and operate it. 

Asin other matters where the feelings of the 
General Electric Company are likely to be 
hurt, our discreet contemporaries have ignored 
the battle royal which has been in progress in 
Detroit, and which is not yet finally decided. 
But the regular readers of Еткствісіту have 
been kept posted. 

It will be remembered that some months ago 
the matter of a new contract for the city lighting 
came up. The Detroit Electric Light and Power 
Company has had the field to itself, and its 
present contract expires July 1. The price has 
been high and the service very bad. 

À year or two ago the Michigan Legislature 
passed & law enabling towns to own lighting 
plants, but Detroit was barred out through the 
efforts of Messrs. Fitzgerald and McDonald. 

This year Mayor Pingree, after becoming con- 
vinced that there would be no competition for 
the city contract, went before the Legislature 
and after & hard struggle got the limitations 
removed. Then followed & bitter fight in the 
Council, the bribery of several aldermen, the 
arrest of Manager Fitzgerald, and finally the 
complete victory of the Mayor. 


Manager Fitzgerald made the effort of his life, 
and finding the tide turning against him, sent for 
those old campaigners, Mr. Richard McDonald 
and Mr. Ellery Garfield, who came promptly and 
took personal charge of the army of special 
agents. Boodle was plentv, and it is said some 
of the aldermen got as much as $800 apiece. 
And although Mayor Pingree is an able fighter, 
he would surely have been beaten by McDonald 
and Garfield had not a stroke of good luck come 
his way. An alderman who had been ap- 
proached " by Fitzgerald came voluntarily to the 
Mayor and surrendered the boodle which Fitz- 
gerald had given him on account ” the day be- 
fore the question came up in the board for 
action. Mayor Pingree waved this boodle before 
the aldermen jrst previous to the vote, and with 
wholesome effect—they were afraid to deliver the 
goods which they had sold. 


The appointment of a Lighting Commission 
followed, and it is expected that bids will be 
called for within a few weeks for a plant to cost 
all told about $600,000. Contrary to general 
expectations, Mr. Frank B. Rae was not ap- 
pointed as engineer by the Lighting Commis- 
sion, the place having been given to Mr. Alex- 
ander Dow, of Chicago, who has been for years 
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prominently identified with a large manufactur- 
ing company. 

The next question to be settled in Detroit is 
How shall the city be lighted pending the com- 
pletion of the city plant?" The contract ex- 
pires July 1, and it has been intimated that the 
Detroit Electric Light and Power Company will 
demand a price large enough to pay for their 
entire plant for four months’ service. 

Mayor Pingree does not look with approval 
upon any such scheme, and has several plans 
by which the city may make its power felt. 

Our readers will be promptly informed of fur- 
ther developments. 


* в. ^ 

An Error We trust that the future official 
at the acts of the Detroit Lighting 
Start. Commission will be а good deal 


further beyond criticism than the appointment of 
their electrical engineer; and this without any 
reflection whatever upon Mr. Dow. His appoint- 
ment was just as surely an improper опе as would 
have been the placing of a manufacturer of ap- 
paratus on the commission itself. 

The proper man for that position would be 
some one who has never been interested in the 
sale of the apparatus of any company which is to 
be & competitor for the plant. 

There аге dozens of such men to be had, men 
of ability and experience equal at least to Mr. 
Dow's. 

If the commission desires to place itself beyond 
Criticism at once, it will secure the services of 
two consulting engineers, who shall pass upon 
Mr. Dow's work; and no one should be more 
anxious for such an arrangement than Mr. Dow 
himself. 

The State of Michigan is not barren of elec- 
trical talent, and we beg to suggest to the com- 
mission the name of а gentleman whois eminently 
qualified. both by ability and by his freedom 
from entangling business alliances, to fill such а 
position ereditably—Prof. H. S. Carhart. of Ann 
Arbor University. 

The appointment of Prof. Carhart and Mr. Rae 
would clear the atmosphere at once. 


ж ә ж 
Electric The subject ot electric heating 
Heating has been vigorously pursued 


Applications. recently, as the latest applica- 
tion of this system will show. This is a method 
of burning brick by electricity and dispensing 
with the ordinary kiln. The process, which has 
been put to a practical test, is extremely simple 
and the bricks so produced are pronounced 
harder and better than those of the usual manu- 
facture, and they are also produced more cheaply 
and ina much shorter time. 

The apparatus consists of a number of Bisse 
cally connected iron molds in which the clay 1s 
placed and on which covers are securely fastened. 
The molds and their contents are then heated by 
a current which completes the burning in about 
three hours, after which the covers are automati- 
cally removed and the finished bricks are 
dumped out to cool. 

This system of heating permits an intense de- 


— — — -- 


JUNE 28, 1593 


ELECTRICITY. 


331 


SEO ——_———_————-————--——————---—-—--——————---—-———-----------————————————— 


gree of heat to be applied which is unattainable 
in & kiln and reduces the time necessary for burn- 
ing to a fraction of the time formerly necessary. 
This process in some respects seems well adapted 
to burning all kinds of clay wares, as besides the 
. intensity of the heat it also permits of accurate 
regulation, which is &n essential condition for 
most earthenware manufacture, as the least defect 
in any flue of a kiln will ruin all the goods in the 
vicinity of that flue. 

In burning many wares it is also a matter of 
extreme care to reduce the heat very gradually 
апа evenly after the burning is finished in order 
to avoid cracking the goods, and in this respect 
an electric heater would have a great advantage 
over the kiln. There is, of course, no pressure 
exerted on the molds by the clay as it shrinks in 
volume during the burning. 


* ж ж 

Safe The question of the safety of 
Medical utilizing the currents from cen- 
Apparatus. tral stations in connection with 


eletro-medical apparatus has been raised for dis- 
cussion frequently, and the general opinion is 
that any danger attending this practice is not 
probable, but it must be admitted that although 
remote it is not impossible for the patient, in case 
of certain accidents, to receive a considerable 
overdose of current. The danger lies chiefly in 
the direction of imperfect insulation and the 
possibility of contact with other lines carry- 
ing much higher voltages. The mains should 
certainly not be used for medical use, unless the 
very best systems of automatic cut-outs are em- 
ployed so that any disturbance on the line will 
cut off the current altogether. 

There is no doubt but that patients generally 
would prefer to avoid the possibility of electro- 
cution however remote, and with the very best 
of apparatus the treatment by electricity should 
only be administered by a physician thoroughly 
familiar with its use. 

ж * * 

It 1s doubtful if the visit of Mr. E. I. Garfield 
to Detroit in the interest of his friends Fitzgerald 
and McDonald was productive of much good. 
There are а great many respectable business men 
in that city who would condemn, without further 
consideration, anything in which Mr. Garfield is 
interested. 


ж е ж 
WE WONDER why it is that Mr. E. I. Garfield, 
at one time Controller of the city of Detroit and 
now secretary of the General Electric Company, 
fails to register at any hotel when he visits that 
city, but sneaks in and out of town like a fugitive 
Can any one tell? 
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from justice. 


THERE can be no impropriety in our reminding 
Mr. Alexander Dow, electrical engineer for the 
Detroit Lighting Commission and some time 
agentfor the Brush Electric Company, that we 
&re looking at him. 


An inventor in Lynn proposes to sprinkle the 
Streets of that city with an apparatus built on an 
electric car, the sprinkler itself being in many 
respecta similar to those with which the ordinary 
water cask on wheels 18 equipped. 


Lieut. Spencer and the Westinghouse Exhibit. 


Exhibitors in the Electricity Building of the 
World's Fair are having a good deal of quiet fun 
over the frantic efforts made by Lieut. E. J. 
Spencer, who has charge of the General Electric 
Company's exhibit, to have a portion of the West- 
inghouse exhibit abolished as а common nuisance. 

It appears that after space had been allotted to 
the various companies it was discovered that no 
provision had been made for filling the large 
space on the south wall of the building over the 
gallery, and that without decoration of some kind 
it would not be at АП in keeping with the rest of 
the building. This wall space was accordingly 
offered to the General Electric Company, who 
declined to use it, as did three or four others af- 
terwards. Finally it was offered to the Westing- 
house Company, who accepted it promptly. 

Workmen have been busy for some days arrang- 
ing the display, which will consist of а figure of 
Columbus and some scroll-work in incandescent 
lamps, and an illuminated sign of the Westing- 
house Company of mammoth proportions. It was 
evidently feared that the chance visitor would 
consider the entire building авап exhibit of the 
Westinghouse Company and the General Electric 
Company merely а dependency of the former. 

At any rate, Lieut. Spencer objected. Petitions 
were circ ilated among exhibitors asking for the 
removal of the sign, but they got few signatures— 
not over & dozen all told. Then Mr. Spencer 
wrote to Prof. Barrett, as the story goes, and 
threatened to withdraw the exhibit of the General 
Company. He received a vigorous reply, stating 
that if any such thing were attempted the man- 
agement would cancel all the passes of Mr. Spencer 
and his employees, and would run the exhibit 
themselves. 

The sign remains, and exhibitors, particularly 
those in the gallery, consider it à welcome addi- 
tion to the show in the building. 


Observations. 


——— 


Chicago and the World's Fair. 


A representative of ELECTRICITY who recently 
spent a few daysin Chicago observed— 

That the town is being run wide open. 

That the police interpose no objection to the 
enjoyment of the multitude, whatever direction 
the enjoyment may take. 

That the show in its entirety is the grandest 
exhibition the world has ever seen, and that Chi- 
cago has eminent reason to be satisfied with her- 
self. 

That the Bowery is tameness itself compared 
with the Midway Plaisance, and that even the 
babes of the exhibiting tribes know enough to 
reach for American coin. 

That the Western Electric Company's exhibit is 
the most attractive one in the Electricity Build- 
ing; that the Westinghouse exhibit comes next, 
and the General Electric Company is in third 
place. 

That the curtains in front of Newspaper Row 
will dissolve in а damp atmosphere. 

That the masses will leave the most instrnctive 
exhibits, like Prof. Gray’s telautograph, and 
crowd each other to get near the '' fake " electri- 
cal hand organ, which is driving exhibitors in the 
west gallery to insanity. 

That that hand organ has got to go. 

That Dr. Owen, who sells ‘ electric” belts, is 
very much in evidence, whiskers and all; and 
that his exhibit should not have been allowed 
within one mile of the Eleetricity Building. 

That by allotting space to various '' electro- 
medieal" exhibits of & questionable nature, the 
management has assisted in the humbugging of 
the public. 

That the Ferris Wheel is the biggest thing at the 


Fair. and that when it finally lands at Coney 
Island, where it naturally belongs, New Yorkers 
who have not already seen it in the Midway will 
be amazed. 

That the statement of & New York paper that 
there is nothing new in the conception of this 
wheelis nonsense; that the wheel is а notable 
triumph of engineering skill, and ought to make 
& fortune for its inventor. 

That the hotels in Chicago are trying to pay 
off all their mortgages out of the profits of this 
season's business. 

That the new hotels that failed to advertise are 
not turning many guests away. 

That the restaurants throughout the city have 
maintained their regular rates, which have never 
been high. 

Thatintending visitors who select the Hotel 
Ingram, kept by Warren Leland, will make no 
mistake. 

That Chicago's surface cars, for the purpose of 
getting about in the business part of the town, 
are about as useful to а stranger as so many ox 
teams. 

That the huts of the African and South Sea Is- 
land tribes on the Midway, illuminated by incan- 
descent lights, must cause even their inhabitants 
to smile. 

That the entertainment provided at the Troca- 
dero is the best thing of the kind ever heard in 
this country; that New York has never yet been 
able to maintain anything of the kind. and that 
the audiences are far more respectable than those 
which gather at a mixed entertainment іп New 
York—even at the Vaudeville Club. 

That the grand show is now complete, open 
every day in the week from 7 A. M. to 11 P. u., and 
that every citizen who can raise the money, even 
if he has to borrow it, should go and see it and 
stay as long as possible. 


World’s Fair Notes. 


The exhibit of the Bryant Electric Company, 
which is illustrated in this issue, is one of the 
most artistic exhibits in the gallery of the Elec- 
tricity Building. It is composed of a number of 
their well-known switches mounted on a dark 
background and very artistically arranged to 
form an outline for a smaller board on which are 
mounted very neat designs for fuse blocks and 
sockets. As will be noticed, the railing is com- 
posed of different parts of their appliances. The 
display was designed and constructed by the 
Grier brothers, who are the Western agents for 
the Bryant Company. 

The Belknap Motor Company's exhibit oc- 
cupies a prominent position on the east side of 
the main floor of the Electricity Building. The 
exhibit is exceedingly noveland attractive, especi- 
ally to the ordinary visitor. The practical appli- 
cation of the electric motor as shown in the dis- 
play appeals to their nature, ав is proven by the 
quaint remarks dropped within hearing of the 
attendants. The company have twenty-six motors 
in operation. Some of them are used in running 
coffee mills, while others are utilized to run 
dynamos and exhaust fans. A very neat electri - 
cal sign has been erected on oue side of the booth 
which is attracting considerable attention. Their 
electric drill with magnetic grip is very interest- 
ing. 

The electrical exhibit of the British Govern- 
ment has arrived and is being placed in position 
in the Electricity Building. It consists princis 
pally of а number of historical instruments and 
includes the original telegraph machines made by 
Wheatstone and Ccoke. The intention of the 
display of instruments is to conyey to the mind 
the course pursued in developing the telegraph 
to its present state. A large number of sections 
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of cable are exhibited which show the action of 
different climates and currents of water on insu- 
lation. The exhibit as a whole is a very creditable 
oue for the Government sending it. 

The Western Electric Company's large display 
. continues to be one of the leading attractions in 
the Electricity Building. The electric scenic 
theatre was opened this week and commanded the 
attention of a portion of the large crowd that 
congregates around the company’s space. 

The decision of the directors to keep the Fair 
open every evening instead of only three evenings 
in the week has been favorably received by both 
exhibitors and visitors. A number of the displays, 
especially those in the Electricity Building, can 
only be shown to advantage after dark. Since 
the order went into effect the construction de- 
partment has been overwhelmed with orders for 
more incandescent lights, showing that the ex- 
hibitors expect a largely increased attendance at 
night. 

The electric buoys which are to light the water 
way between the Park and the city pier have all 
been anchored in position and connected up by a 
double cable. It is expected that current will be 
turned on during the coming week. With the 
lamps illuminating the water there will be little 
danger of the many boats plying between the city 
and the Exposition grounds colliding with each 
other. 


The Action of Compound Dynamos When 
Run in Parallel. 


BY WILLIAM L. PUFFER, 8. B." 


While arranging some details of the wiring plan 
for connecting up two conipounded railroad gen- 
erators so that they could be tested for commer- 
cial efficiency, while under the conditions of full 
load. by one of the purely electrical methods, my 
attention was drawn to the fact that the usual 
method of adjusting such dynamos so that they 
would give а constant potential at their terminals 
irrespective of the current flowing could not bea 
correct one unless the machines were exactly 
alike in all respects. 

The general practice is to over-compound such 
generators, and then to experimentally shunt the 
geries coils with & German silver ribbon until the 
desired 0 per cent. rise" is obtained; this is 
well enough for a single dynamo, hut when two 
or more are in parallel, with their series coils 
also in parallel, the German silver shunts do not 
in any way aid the different dynamos in equaliz- 
ing their load, and any original structural differ- 
ence will cause the load to divide unequally. I 
found that in all of the power plants that I could 
then visit (winter of 1890-91) there was very de- 
cided evidence of this tendency to unequal division 
of the load, and it could readily be seen thatsome 
machines were always taking more than their 
share of an increase of load and tending to do too 
little when the load fell off. There seemed to be 
а very common knowledge of the trouble in mak- 
ing the dynamos work well together, but there 
seemed to be no attempt to help the matter, or, 
as far as I could find, any knowledge of where 
the fault was. 

А year ago the Thomson-Houston Electric Com- 
pany was so kind as to loan the Institute а pair of 
similar over-compounded motor-type dynamos 
which had been adjusted for ''0 per cent. гіне”; 
these dynamos were similar to the power genera- 
tors of that company, and enabled me to make a 
study of the action of compound generators con- 
nected in parallel. The dynamos were belt driven 
from the main shaft in the dynamo room of the 
Physical Department and were under good aver- 
age running conditions. A short piece of shafting 
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was arranged so that by slipping the pulleys 
slightly the two armature shafts could be mechan- 
ically connected, and therefore must at all times 
be at the same speed. Suitable water resistances 
connected to each machine were used for varying 
the output of the armatures. Double-pole jack- 
knife switches of the type generally used were 
provided for connecting the two dynamos in par- 
allel. A dead-beat ammeter was placed in each 
armature circuit, and an Ayrton & Perry spring 
ammeter in the equalizing wire; a Weston volt- 
meter was used in connection with pressure wires 
to measure the voltage of either armature. 
Considering first the action of a single shunt 
dynamo driven by a belt from an engine doing no 
other work, if now the load be gradually increased 
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to the maximum amount that can be safely car- 
ried, and if from time to time simultaneous values 
of the current and voltage be taken and plotted 
as in Fig. 1, Curve 1—for want of а better name 
let us call this the net characteristic curve of the 
combinstion—this curve would be a horizontal 
line (Curve 2) if it were not for the sum of a 
number of actions all of which tend to lower the 
electromotive force. Beginning at the engine 
there is the usual fall of speed as the load in- 
creases, due simply to the action of the governor 
(Curve 3); the dynamo pulley lags behind more 
and more on account of the increasing slip of the 
belt as the transmitted power becomes greater 
(these two changes are plotted in Curve 4); in the 
dynamo armature there are the usual demag- 
netizing reactions which lower the electromotive 
force; and finally there is the fall of potential in 
the armature wires ав well ав АП the necessary 
leads, fuses, ammeters and connections up to the 
distribution point or bus bar where the voltmeter 
was connected (Curve 5). These separate losses 
may be plotted separately, and their sum will 
equal the amount that the net characteristic will 
fall below a horizontal line. 

Inasmuch as the net characteristic in this com- 
bination is & very drooping one, it would be nec- 
essary to use hand or automatic means of adjust- 
ing the voltage as the current changes so as to 
keep the mains at the normal value—the effect of 
this regulation can be considered to be a raising 
or lowering of the net characteristic bodily with- 
out элу material change in the inclination. Such 
regulation is always too late by at least the time 
necessary to produce a change of the indicating 
device, yet if this amount is small and the de- 
mand for current is not very variable such a 
combination is perfectly satisfactory, and even 
desirable, on account of the sudden fall of volt- 
age оп а short circuit which lessens very materi- 
ally the shock to all parts of the system. 

A second similar combination can be connected 
in parallel to this first one and the load divided 
between them—all that is necessary is to have the 
voltage of the incoming system very nearly equal 


to that of the bus bar or common point and then 
to close the switches. Evidently if the voltage of 
the new dynamo were just right no current could 
pass in either way, but if it were somewhat too 
high then a part of the total current would change 
from the old dynamo to the new one. If, for ex- 
ample, the new dynamo were z volts higher than , 
the old, then the current through it would be of 
such value as would cause a fall of 3x on the net 
characteristic, and the current from the old 
dynamo would be smaller by the same amount. 
When the net characteristic is quite drooping, ав 
is always the case with shunt dynamos, there is 
little or no danger of even overloading an arma- 
ture when connecting it to the mains, in fact it is 
common practice in central stations to judge of 
the voltage of the new dynamo by the looks of 
its pilot lamp. If the two units (dynamo with its 
engine) have similar net characteristics, any 
change of load, sudden or not, will divide equally 
between them ; but if, as usual, the characteristics 
are not similar this will not be the case, and we 
shall find that the unit with the steepest charac- 
teristic will not take its share of the work if the 
load increases, and will take more than its share 
with a decrease of load. 

Let the lines A and B in Figure 2 represent the 
net characteristics of the two units; when the 
armatures are in parallel and delivering no cur- 
rent, let the voltage be brought to 220 volts, then 
the two lines are common, as at a. A sudden 
current of 74 amperes will cause the voltage to 
drop to 205. and B will deliver 45 and А 29 am- 
peres. If now the load is equalized with 37 &m- 
peres in each armature, and the voltage brought 
up to 220 by the use of the regulating rheostata, 
the lines A and B are raised to A! and B! respect- 
ively, being common at b; now let the total cur- 
rent be diminished from 74 amperes to 16.5 am- 
peres, а similar construction shows that the volt- 
age will rise to 281.6 volts, and that A will deliver 
14.5 amperes, and B 2 amperes. 

When two dynamos with net characteristics 
like these are subject to а rapidly changing load, 
it is impossible to evenly divide the current, апа 
& balance has to be struck between the limita on 
the one hand of the dynamo A driving B as a 
motor—which will, of course, do no especial 
harm other than to waste energy in heating and 
sparking—and on the other hand of melting the 
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fuses of dynamo B during an unusually heavy call 
for power, which might have been safely carried 
by the fuses if equally divided. It is plain that 
in this case the combination of the two dynamos 
is not double the capacity of either one, and the 
commercial efficiency is considerably lessened by 
the want of similarity of the net characteristics. 
Itis very desirable on many accounts to have a 
dynamo which will automatically maintain an 
approximately constant potential at the switch- 
board irrespective of the &mountof current flow- 
ing. We may add а series winding to the 
dynamo of just sufficient number of turns to give 
such а magnetizing effect as will produce а volt- 
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age which shall be at all times exactly equal and 
opposite to the combined effecta of the change in 
engine speed, belt slip, armature reactions, and 
the drop of voltage due to the resistance of the 
armatures, lead wires, ammeter, safety devices, 
and the like, up to the bus bar (Figure 1. Curve 
6). The net characteristics will now be made up 
of the sum of the individual effects, as shown in 
Figure 1, Curve 2, and the voltage at the switch- 
board would be constant at all times were it not 
for the hysteresis of the iron in the magnets, 
which will very slightly prevent the instantane- 
ous rising and falling of the effect of the series 
coils, and any change in resistance due to tem- 
perature change. The temperature change will 
be slow, and is corrected by an occasional change 
of the rheostat in the shunt coil circuit and can 
be neglected for the present. 

Should it be necessary to use a second dynamo 
of exactly similar design, we cannot proceed as 
in the case of simple shunt dynamos, for this 
reason: if the new dynamo is at exactly the same 
voltage as the mains at the switchboard when 
connected in parallel, the combination will be 
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unstable, because if for any cause the voltage 
of either dynamo varies а little, so that the new 
machine becomes ever so slightly a motor, the 
effect of the reverse current in its series coil will 
be to weaken still more the electromotive force, 
which willallow &n increasing current to flow 
until something burns out. 

If, however, there is a third connection made so 
that the brushes as well as the terminals of the 
two dynamos are connected, it becomes impossi- 
ble for this reversal to happen, and the machines 
will run perfectly under all changes of load.] 

An examination of the components of the net 
characteristios ( Figure 1, Curve 2,) shows us that 
if the inooming dyngmo be brought up to the 
voltage of the switchboard and the switch closed, 
the load will instantlv divide between the two 
dynamos with no disturbance or shock of any 
kind. Snppose, for instance, that the loaded 
machine is giving out 40 amperes, we see from the 
net shunt characteristic (Figure 1, Curve 1 ) that 
there is a drop of 20.5 volts, which is made up by 
the effect of the series coil (Curve 6), giving a 
terminal potential of 220 volts. When the new 
machine at 220 volis is switched in parallel we 
may first consider that one-half the total current 
of 40 amperes passes through each of the parallel 
series coils, and from Curve 6 we see that the 
volts- rise is cut down from 20.5 to 10.2 in the 
first dynamo and raised from zero to 10.2 in the 
new one; from Curve 1 we see that for each 
dynamo this change of 10.2 volts just compen- 
sates for a current of 20 amperes through the 
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armature circuits, and that the total load of 40 
amperes at 220 volts will be equally divided be- 
tween the dynamos. 

The action of compound constant potential 
dynamos in parallel is generally misunderstood, 
and the equalizing connection is credited with a re- 
markable power of control over the output of such 
dynamos which it does not and cannot have, ав сап 
be seen by watching the dynamos while at work 
as well as by examination of the makeup of the 
net characteristic (Figure 1). 'The common idea 
is that the equalizer has the property of compel- 
ling a lagging dynamo to take its share of the 
work, and we hear of the wonderful power of 
control which it has even over dynamos of dif- 
ferent types and sizes running under somewhat 
different conditions. Now the real effect of the 
equalizer is to put the series coils in parallel, so 
that the tota] flow of current from the plant will 
divide between them inversely as their resistance 
without any regard as to whether this current 
comes from one armature alone or is divided 
among many, and hence it follows that it cannot 
in any way exercise even the slightest regulating 
effect оп any one dynamo that it does not have 
over all the rest. The armatures themselves are 
running in parallel under the usual conditions of 
ordinary shunt dynamos, and the total current 
will divide between them under the ваше laws 
that would hold if there were no series coils at 
al and the current were taken from the two 
main wires to which the brushes are connected. 

The net characteristic of the plant is then а 
falling one as far as the armatures are concerned, 
to which has been added the automatic regula- 
tion of the parallel series coils which act together 
in proportion to the totel flow of current from 
the station; and if these series coils are all alike 
in effect, each dynamo will have its voltage 
altered by ап equal amount in proportion to the 
output of the station, but each armature will not 
do its share of the work unless all the net falling 
characteristics are exactly similar. 

(To be continued.) 


South American Indians Instructed. 


The Washington Star credits Amos J. Thomas 
with relating the following: ‘‘ The Bolivian Gov- 
ernment,” said Mr. Thomas, '' recently attempted 
to establish a telephone line between Lapas and 
Lake Titicaca, forty-five miles apart. It was torn 
down and destroyed so frequently by the Indians 
that the Government was compelled to abandon 
it. The electric light plant in Lapas was preserved 
by adopting ап ingenious method of overawing 
the natives. After the plant had been in opera- 
tion but a few nights it happened that there was 
an eclipse of the moon. The superstitious Indians 
believed that the electric light was absorbing or 
swallowing the moon. "They gathered in & large 
body at one quarter of the town and moved upon 
the plant to destroy it. It was saved only by the 
intervention of the troops. The Government tho 
next day selected representative Indians, took 
them to the power house, shocked them severely, 
then took them out along the line and shocked 
them again with the wires, and informed them 
that the electric light was an evil spirit and that 
they had better leave it alone. Since then they 
have had no trouble on that score.” 


Current items. 


The combined length of the world’s telegraph 


lines is 881,000 miles, or enough to encircle the 
earth about thirty-three times. 


Prof. Bell thinks the time occupied by inven- 
tors in working out the problem of aerial naviga- 
tion by the usual inflated gas-bags and methods 
of sceering them is wasted. Не thinks а feasible 
means of propelling and directing an air ship 
would be by a kind of trolley system where the 
rod would ng down from the car to the 
stretched wire, instead of extending upward. He 
recommends this idea to inventors, 
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The selectmen of Brookline, Mass., are consid- 
ering whether they ought to prohibit the running 
of an electric carriage in the streets, complaint 
having been made that it frightened a horse. Mr. 


Fiske Warren, the owner of the vehicle, cites in 
defence of such use of it the case of the bicyole, 

inst which similar objections were raised when 
it first appeared, but are heard no more. 


In а paragraph going the rounds it isstated that 
а New England firm has introduced a new resist- 
ance metal in wire, sheet or castings, which is re- 
garded as а very important contribution to this 
class of material in electrical engineering. The 
wire resembles ordinary copper wire on the out- 
side, has a pinkish white tinge at the surface of 
fracture, and is very strong, without losing much 
ductility. Combined with these tavorable me- 
chanical qualities, it is claimed that the wire has 
the remarkable resistance of thirty-five times that 
of copper, with a temperature co-efficient of less 
than one-tenth that of German silver. 


One of the most curious displays in the Elec- 
trical Building at Chicago is the magic pencil. 
Large script letters made of different colored 
electric lamps form the initials of the Westera 
Electrical Company, and behind them is a pole 
or stick supported by small wires and resembling 
a huge pencil. This pencil is all the time in mo- 
tion, its movements being automatically con- 
trolled. It starts at the top of the W,” and 
follows the lines of that letter two down strokes 
and two up strokes. Then it jumps over to the 
“E,” and finally traces the Co.” Wherever it 
touches, or appears to touch, it leaves a trail of 
fire behind it. The first thing it does is to illu- 
minste the topmost lamp of the W, and then 
the next lamp below burns brightly, and the third 
and all the others in turn. 


E. T. Evans. a jeweler in Golden, Col., has in- 
vented a clock which has electricity for its motive 
power. The clock in question has neither weight 
nor spring, but consists only of three wheels, a 
pendulum, two electric magnets and a battery. 
The motive power is transmitted to the pendulum 
and only enough power is required to overcome 
the lost motion of the pendulum. The two electro- 
magnets are arranged similar to a motor. In 
starting the pendulum connection is formed on 
one side and at a certain angle is automatically 
cut off again, the pendulum swinging back of its 
own gravity, and asit passes the centre of gravity 
it makes connection again on the other side, and 
when it reaches the same angle the current is cut 
off. The line of contact at each swing of the 
pendulum is just long enough to give sufficient 
force to overcome the lost motion. One tooth 
marks the revolutions every minute and by a very 
simple device this wheel is connected with the 
dial wheels. The advantages of this clock are 
that it never needs wae but will run as long 
as the battery lasts, which is from twelve to 


thirty-four months, 


Neglect on the part of hotel guests to turn off 
the gas or electric lights in their rooms when 
leaving them is an evil for which hotel managers 
have long been seeking aremedy. A recent inven- 
tion will probably supply it. A switch has been 
invented which compels the guest to turn off his 
light upon leaving his room whether it occurs to 
him to do so or not. In the modern hotel it is 
the practice to fit the doors of all guest chambers 
with '' secret" or double bolt locks, one bolt be- 


ing operated from the inside and the other from 
the outside, and itis by taking advantage of this 
arrangement that the new switch is made to carry 
out its work so successfully. To provide means 
whereby the occupant of the room may turn the 
light off from the inside when desired, an auxili- 
ary switch is placed on the inside of the room, in 
circuit between the controlling door lock and 
the lamps, in such manner that while the door re- 
mains unlocked upon the outside the lamps 
may be turned on or off at will in the usual man- 
ner; but whatever the position of this auxiliary 
switch may be, as to whether the current is off" 
or ' on," when the occupant locks his door from 
the outside upon leaving the room the lights are 
invariably turned off, 
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Personal. 


Mr. George Walker, of the firm of Claflin & 
Kimball, Boston, accompanied by his wife, has 
gone to the World's Fair, and will not be back 
before July 4. 


Mr. Cyrus O. Baker, Jr., of Newark, N. J., 
whom to know is to esteem, paid a visit to Boston 
last week. Mr. Baker is entitled to be known as 
the Ubiquitous Peripatetic, for while he was in 
Massachusetts only & few days ago, we heard of 
him only a week or two ago scampering over 
Europe accompanied by his estimable wife, and 
ere this he may have reached the Pacific Coast, 
or be temporarily ensconced in his own office at 
Newark, Be where he may, he is sure to be 
among friends. 


Mr. W. Burnham, Assistant Manager of the 
Electric Gas Lighting Company, Boston, has re- 
cently suffered from an attack of sickness which 
necessitated his abrupt return from an unusually 
successful trip down South. 


Mr. Fred Swan, Constructing Electrical En- 
gineer, Boston, has just closed several large con- 
tracts for electric lighting plante and apparatus 
in the State of Maine. Mr. Swan has а very for- 
tunate way of capturing & contract whenever he 
goes after one. P 


Mr. Louis Nahm, secretary and treasurer of the 
American Electrical Manufacturing Company of 
St. Louis, Mo., was in New York last week. His 
visit was principally on the business of the com- 
pany, placing agencies in New York for thelamps 
they manufacture, which, he said, are meeting 
with a large demand. 


Legal Notes. 


The Cowles Electric Smelting and Aluminum 
Company have had their appeal dismissed by re- 
quest in the case of the Pittsburg Reduction Com- 
pany agsinst the former company before the 
United States Circuit Court of Appeals at Detroit. 
The patent at issue was the Hall patent, which 
covers the only commercial method at present 
used for manufacturing aluminum. 


Mrs. Elizabeth Baker has brought suit in 
Boston against the West End Street Railroad 
Company for serious bodily injuries which she 
alleges were received while a passenger on one of 
its cars that collided with another car through 
careless management. She claims $20,000 damages 
and her husband has put in an additional claim 
of $2,000 for loss of services. 


The Court of Common Pleas at Toledo, 
Ohio, has granted an injunction restraining 
the Consolidated Street Railway Company, 
the Metropolitan Street Railway Company 
and A. E. Lang from proceeding with the 
construction of the electric railway between 
Toledo and Maumee. The injunction proceedings 
were brought by Wm. B. Taylor, wbo maintains 
that the building of the road would constitute a 
breach of contract by the defendants, who before 
they procured the franchise had made an agree- 
ment not to enter into competition with the 
plaintiff in the construction and operation of a 
railroad between Toledo and Maumee. 


The Erie Telegraph апа Telephone Company 
hus filed notice of reduction in the number of 
directors of that company from twenty-one to 
twelve. The officers of the company are to con- 
sist of a president, secretary and treasurer and 
twelve directors, all to be chosen by votes of 
stockholders. But two of the directors are now 
required to be residents of the State of New 
York instead of a majority, as was required when 
the number of the board was increased in 1891. 


Chicago Notes. 


The first reception at the Ansonia Electric 
Company’s club rooms was given last Thurs- 
day. A large number of invited guests were 


present and included most of the prominent 
electrical people in the city. The reception was 
entirely informal, but more enjoyable on that 
account. A number of vocal and instrumental 
selections were rendered by the members of the 
club. Mr. M. M. Wood, of the company, oper- 
ated a phonograph, affording much pleasure to 
the guests. 


At one of the sessions of the Fire Insurance 
Congress held in Chicago this week, C. J. H. 
Woodbury read a paper on “ Electricity as a Fire 
Hazard." Mr. W. J. Jenks also read опе on a 
similar subject. 


In an injunction suit brought by one of the 
residents on the Twenty-second street line 
against the Chicago City Railway Company to 
prevent the completion of the electric road, the 
presiding judge held that the State law limited 
the rights of the property-owner to his particular 
mile of the road, and did not extend over the 
whole line. 


The electric fountain in Lincoln Park was 
started up last Wednesday, and although the Fair 


was open the fountain proved as attractive as in 
former years. 


Among the visitors noticed in the city last 
week were James H. Mason, of the Simplex 
Wire Company of Boston, Mr. C. P. Mackie, 


of the Electric Selector and Signal Com- 
pany of New York. Mr. C. B. Fairchild, of the 
Street Railway Journal, is stopping over a week 
to see the Fair on his trip back from the Coast to 
New York. 


Boston Notes. 


The town of Winchester, Mass., entertains a 
unanimous opinion apparently on the subject of 
а municipal gas and electric lighting plant. Ata 


recent meeting of citizens there were thirty-seven 
votes cast in favor and notasingle one against 
accepting the provisions of the Municipal Light- 
ing Act of 1891. A committee was appointed 
some time ago and will continue its work in the 
direction indicated by the vote as above. Thi» is 
the second vote taken on the subject. and it is 
confidently expected that ere long such a project 
will be undertaken by the town. 


For some time pasta change of location for 
some of its electric car tracks has been contem- 
plated by the Lynn Street Railway Company, 


which would prove ап inconvenience to many of 
the employees of the General Electric Compan 
engaged in the factories. In consequence, peti- 
tions to the company against the proposed change 
are being got up in the factories and are securing 
во many signatures, the president, Mr. C. A. 
Coffin, аза nearly all the other officials signing, 
that the chances are the changes will not be made 
as the petitioners constitute an entire host of 
daily patrons over the road. 


Notwithstanding the inconvenience caused by & 
serious fire in the insulated department of the 
Stanley Electric Manufacturing Company's fac- 
tory at Pittsfield, Mass., lately, the company, 
with its ample resources. has been able to keep 
everything moving, shipping orders daily. The 
resuscitated department, larger and better equip- 
ped than ever, will soon be running full blast 

in. To enableit to keep up with the extraor- 
dinary and increasing demand for its high 
grade specialties the company is to double its 
capital, making it $200,000 in future. 


A new board oi management has been ap- 
pointed for the Danvers and Beverly Street Rail- 
way. This road was operated for a time by 
storage batteries, the use of which was discon- 
tinued and traffic entirely suspended. As the 
road has recently passed into the hands of the 
Boston and Lynn Railway Company, there isa 
prospect of its soon being put into operation 
again, 

The Electric Heat Alarm Company of Boston, 
whose valuable device is receiving such rapid 
popularity as a most efficient and reliable piece of 


apparatus for the prevention of fire, has just 
issued a handsome little pamphlet describing and 
illustrating its entire system, which is being called 
for from everywhere. Thé representative who is 
in charge ef this company’s exhibit at the World's 
Fair has glready closed. many excellent con- 
tracts for the installation of this device, property- 
owners alike in the East and West having 
promptly caught on to its merits and appreciated 
the solid and useful fact that in buildings where 
this system is in use insurance premiums are re- 
duced. 

The fleet of steamers running between Nan- 
tucket Beach and Boston are now equipped with 
the new Westinghouse incandescent lamp, several 


hundred of them being used. They give excel- 
lent satisfaction. 

A party of capitalists from Hartford, Conn., 
recently visited Milford, Mass., to inspect and 
investigate the merits of the storage battery sys- 
tem which is there in use with a view to its adop- 
tion in Hartford. 


General News. 


What is Going on in the Electrical World. 


Camden, N. J.—The Camden Horse Railroad 
Company has obtained permission to equip its 
lines with electricity. 

Lockport, N. Y.—The Lock City Electric 
Railway Company has ordered its new cars from 
the St. Louis Car Company. 


Seattle, Wash.—The city council is consider- 
ing the supplanting of the incandescent street 
lighting by а complete arc system. 


Columbia, 8. C.—The Electric Street Railway 
Company intend at an early day to extend their 
new line, forming a belt system. 


Richmond, Ind.—The Richmond Light, Heat 
and Power Company has purchased James M. 
Starr’s entire gas and electric light plant. 


Hot Springs, Ark.—The electric cars are now 
running and give great satisfaction. It is now 
proposed to build &n electric line to the Ouachita 

ver. 


Elmira, М. Y.—'The electric railroad is to be 
extended to the village of Horseneads. The 
Horseheads motor line cars are being converted 
into electric cars. 


St. Louis, Mo.—Charles Stagle has made a 
general assignment of the Stagle Electric Engi- 
neering Company to Gustav F. Decker in trust 
for the benefit of creditors. Assets, $3,000. 


Saratoga, М. Y.—The double-deck cars on the 
electric road are proving very popular vehicles, 
and are crowded every trip. Cars run to the 
рег every half hour and to the lake every 

our. 


Riverside, Cal.—A company has been formed 
here and a franchise asked for the ccnstruction of 
an electric railway in the principal streets. The 
scheme is backed by the strongest financial men 
in the city. 

Waterford, N. Y.—The village trustees have 
closed a contract with the Union Electric Light 
and Power Company of Lansingburgh and 
Waterford for twenty electric lights of 1,200 
candle power. 


Brooklyn, М. Y.—The board of aldermen has 
granted franchises to the Nassau Electric Railroad 
Company and to the Kings County Electric Rail- 
way Company to run lines in certain specified 
streets within the city limits. 


Toledo, Оһіо. – Hon. T. P. Brown proposes to 
have an electric railway between Toledo and 
Maumee at an early day if he has to build it him- 
self. He is tired of the legal 1 in which 
the project has become involv 


Philadelphia. — Should nothing occur to cause 
& hitch 1n the present arrangements, the proposed 
lease of the Frankford and Southwark Passen 
Railway system to the new Electric Traction 
Company will go into effect July 1. 


Hagerstown, Md.—The street commissioners 
have signed a contract with the Schuyler Electric 
Light Company of Middletown, Conn., for the 
lightin : of the streets, avenues and highways of 
Hagerstown for five years from July 1. 


Salida, Col.— The local Edison Electric Light 
Company have decided to use water instead of 
steam power, and are having a huge ditch made 
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to bring the water to their works, a mile from the 
source. The stream will supply about 500 H. P. 


New Orleans.—The Electric Traction Com- 
pany, Limited, has come to an agreement with the 
Crescent City Railroad Company under which 
the Traction Company will make electric systems 
of the Crescent City and the Judah Hart lines. 


Paterson, N. J.—An agreement having been 
reached by the Newark and Paterson Electric 
Railway Company and the Franklin Township 
Committee, the electric line between Paterson 
and Newark will be completed as soon as 
possible. 


Jersey City, N. J.—The Passaic Elevated 
Transit Company have negotiated a loan of 
$2,000,000 and will construct a double-tracked 
elevated railway line from West Side avenue, 
Jersey City, to Broad street, Newark. Either 
electric or steam power may be used. 


Rome, М. Y.—The present contract with the 
Rome Gas Light Company for lighting the city 
with electricity will expire next fall, and a special 
committee has been appointed by the mayor to 
consider whether it would be advisable for the 
city to purchase a plant and do its own lighting. 


Queretaro, Mex.—Governor Casio, who has 
lately visited a number of cities in the United 
States, investigated the subject of municipal 
lighting by electricity while there, with a view to 
establishing an electric lighting plant at Quere- 
taro, the capital of the State, in which he has 
been a ruling power for years. 


Manitou, Col.—A franchise to construct an 
electric railway on Ruxton and Manitou avenues 
has been granted to M. A. Leddy. The road will 
cost about $50,000, and $200,000 additional will be 
applied to the erection of a mammoth casino near 
the Iron Springs which is expected to increase 
travel on the road by its attractive features. 


Americus, Ga.— The Thomson-Houston Com- 
pany,owners of the defunct street duin d in this 
city, are making preparations to remove the rails, 
wires and other appurtenances from tbe streets 
under a recent order of the city council requir- 
its removal within thirty days. The road is five 
miles long and cost somewhere between $25,000 
and $30,000. 


Hartford, Conn.—E. P. Usher, the general 
manager of the Milford апа Hopedale Electric 
Company. says he hopes and expects to be able to 
reach an agreement with the Hartford and Weth- 
ersfield Horse Railroad Company by which 
the Hopedale storage battery system may be 
put in actual operation here; probably on the 
Parkville line. 


Kansas City, Mo.— The Interstate Water and 
Electric Power Company expect to begin work in 
a short time in building a dam across the Kaw 
River near Muncie and locating a big electric 
power plant there. From this plant the projectors 
propose to furnish electric power to operate mills, 
street railways and to furnish the two Kansas 
Citys with cheap lights. 


Cleveland, Ohio.—A company, to he known 
as the Eastern Electrical Equipment Company, 
has been organized here for the purpose of pro- 
moting a new electric car which is constructed 
with a view to economy in room and protection to 
the motorman, who is to have an elevated com- 
partment to himself, where he can give undivided 
attention to his duties without any obstruction or 
interference from passengers. 


San Diego, Cal.—The Electric Railway Com- 
pany, it is said. propose to lay out a park 1n the 
suburbs at an expense of $75,000. The park is to 
be modeled after a famous park in Honolulu. and 
а landscape gardener is now there copying the 
plans. These are to be brought here and are to 
be closely followed. The park will contain about 
160 acres, and will be used as picnic grounds and 
as a source of attraction to induce people to travel 
over the electric railway. 


Newark, N.J.— The plaut, leasehold interests, 
etc., of the defunct Schuyler Electric Light and 
Power Company have been purchased by the 
Central Power Company,a Newark concern of 
some years’ standing. It having been stated that 
the Consolidated fraction Company and the 
Newark Electric Light and Power Company were 
interested in the above purchase. representatives 
of those companies deny that they had any part 
or interest in the transaction. 

Miamisburg, Ohio. — The Miamisburg Electric 
Company has Роспи here what promises to ex- 
pand into an extensive business. The company 
is capitalized &t $100,000, and will manufacture 


the Burnley cartridge batteries, the Imperial dry 
batteries, commutator segments, commutator 
brushes, copper brushes and various attachments 
for dynamos and electric machines in which copper 
is used. The officers of the company are: T. V, 
Lyons, president; W. A. Mays, vice-president; 

m. Gamble, treasurer; D. H. Allen, secretary. 


Buffalo, N. Y.—Dr. Hill, city chemist, re- 
cently tested the пате furnis' ed the city by the 
General Electric Company, and found them of 
much less c. P. than the contract called for. Тһе 
electric company then bad a test made in a dark- 
ened room, by Profs. Whitthaus, Vanderbergh 
and Randall, who found the light furnished even 
stronger than that specified in the contract 
(2,000 c. P.) Dr. Hill's tests were made in the 

3 He still believes his tests the more accu- 
rate. 


New Tork. — Several of the new trolley cars 
of the Westinghouse system have been received 
at the shops of the Union Railway Company at 
170th street and Third avenue. They differ from 
the present cars in that the reserve battery, which 
is intended for use in cases of emeigency, is 
located in an iron cylinder in front of the dash- 
board, instead of under the car.—An electric 
drill, the invention of Wesley Webber, of Pitta- 
burg, Pa., is to be tested ір а day or two in bor- 
ing an artesian well 1,500 feet deep at the power- 
house of the Broadway Railway. 


Elizabeth, N. J.— The Suburban Electric 


not found in other motors on the market, and no expense 
has been spared by the manufacturers to enable them to 
give to the trade an article which they say is an “ ideal in 
miniature motors." They claim for it ** Symmetry in ap- 
pearance, no dead centre, practically noiseless while in 
operation, and more work with the same amount of cur- 
rent than any other motor.“ The motors are designed to 
operate mechanical toys, model machinery, turn tables, 
toy launches, music boxes and miniature machinery of all 
kinds and for ventilation purposes, and they can be run on 
the ordinary bluestone battery, or with the De Mott Im- 
proved Bluestone Battery. The prices range from $4 to $15 
for the motor, and the improved battery is sold at $1.75 to 
$2.00 according to size; fans from 50 cts. to $1.50. 


The“ Aluminum-lodine ’’ Portable Testing Battery. 


The Testing Battery illustrated herewith is a new form 
that has been thoroughly developed in the experimental 
department of Queen & Company, Incorporated, Philadel- 
phia, and is now placed on the market by this company 
with expectation of a large demand. 

In chemical composition the Aluminum-lodine” cell is 
quite different from anything heretofore known, and posg- 
sesses important features the most essential of which is 
high electromotive force. Each one develops a voltage of 
1 4-10 volts, which is fully 50 per cent. more than the out- 
put of an ordinary ** Chloride of Silver" cell. The effect, 
as will be seen, is that 50 aluminum silver cells have the 
same efficiency as 75 of the other type, во that great econ- 
omy in first cost results. 

The celis are prepared with great care, and those used in 
the laboratory of Queen & Company for months past have 


Tue ‘‘ ALUMINUM-IODINE ” PORTABLE Тквтіма BATTERY. 


Light Company’s plant, which furnished light to 
Elizabeth and 1ts suburbs, was destroyed by fire 
on the night of the 19th inst. The loss is esti- 
mated at over $100.000. The building destroyed 
contained a new triple-compound 600 horse-power 
Corliss engine, two 300 horse- power engines, two 
dynamos, each of 500 volts, six alternating and 
two 220 volt machines, two arc power, two small 
high speed engines and a lot of other valuable 
machinery. Most of the machinery to operate 
the Elizabeth and Plainfield Electric Railway 
was stored in the bnilding.—The Elizabeth and 
Plainfield Electric Railway Company, being un- 
willing to assume the burdens that the city 
council were inclined to impose, have withdrawn 
1. application for в franchise for the projected 
road. 


„Queen Apparatus at the World's Fair. 


The standard electrical instruments exhibited by this 
company are attracting increased attention each day, and 
prove of considerable interest to all who appreciate strictly 
high class workmanship. 

The Armour Institute of Chicago is equipping an elec- 
trical laboratory in good style, and has already reserved 
some $3,000 worth of the instruments exhibited by Queen 
& Company. "These are to be delivered in November after 
the Exposition has closed. "The manufacturers consider 
this as a happy compliment to their product,as Mr. Armour 
spares no money in maxing his equipment the best in 
the country. 


The De Mott Electric Motors. 


Messrs. J. Jones & Son, 39 Vesey street, New York, re- 
port а very satisfactory demand for the De Mott Motors 
and De Mott Improved Bluestene Battery, for which they 
are agents. The motors en., body several improvements 


shown remarkable constancy and long life. There 18 no 
danger of explosion or leakage, and local action 1s practi- 
cally eliminated, so that when not 1n use there is no injuri- 
ous waste. 

The cells are mounted in handsome polished mahogany 
cases in sets of 50, more or less as desired. A battery of 50 
cells gives 70 volts E. M. F., which is quite sufficient for all 
ordinary work. Electrical engineers іп testing the insula- 
tion of submarine or underground cables often require 200 
or 300 volts to secure proper sensibility in results, and a 
battery of as many cells canreadily be prepared if desired. 

The Acme " Portable Testing Set, also manufactured by 
Queen & Company, contains twelve Aluminum-Iodine " 
cells, which they propose to use entirely in place of the 
regular Chloride of Silver” form. 

Tre makers are prepared to meet a large demand for 
this new specialty,and interested parties should write them 
for a copy of descriptive circular No. 445. 


The Carpenter Enamel Rheostat Company. 


The catalogue of the Carpenter Enamel Rheostat Com- 
pany, of Bridgeport, Conn., issued the present month, con. 
tains a number of illustrations showing various forms of 
rheostats, theatre dimmers, arc lamp resistances, feeder 
equalizers and regulators for fan motors, with brief but 
explicit descriptions of the machines and appliances manu- 
factured by the company, also tables giving sizes, capac- 


ities and prices of the various articles. A large number of 


letters from electrical companies, theatre managers and 
others, attesting the satisfaction the rheostats, etc., have 
given to all who have dealt in or used them, are appended 
tothe catalogue, and the general tenor of these is indica- 
tive of a very high efficiency in the machines and their 
thorough adaptability to the services required of them. 
The Catalogue can be obtained by applying to Chas. D. 
Shain, general selling agent, 136 Liberty street, New York, 
or to the company, as above. 
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The Joseph Dixon Company's World's Fair Exhibit. 


The Joseph Dixon Crucible Company is the only concern 
in the world which manufactures every article of which 
graphite is a component part. With the invention by 
Joseph Dixon in 1827 of the plumbago crucible, the crucible 
business was revolutionized. At tł at date began also the 
manufacture of Dixon's stove polish, foundry facings, and 
the development of an industry now grown to enormous 
proportions and fittingly represented by the Joseph 
Dixon Crucible Company. 

This company has two exhibits at the Fair. One is of 
Dixon's American Graphite Pencils, in the northeast gallery 
ofthe Manufactures Building, and the other, covering all 
the other articles manufactured by them, in the northeast 
gallery of the Mines and Mining Building. The Pencil ex- 
hibit occupies a space 10 by 14 feet. Inthe centre of this 
space stands alow mahogany table surmounted by а pyra- 
mid of velvet which is covered with репейв arranged in 
graceful and beautiful designs by an artist employed 
specially for that purpose. Over this pyramid stands a 
rosewood and plate-glass case. Two ornamental facades 
of turned and carved mahogany front the space, which 
is separated from neighboring spaces by means of Japan- 
ese bead curtains suspended from carved grilles. 

The space 18 lighted at night by means of two gilt elec- 
troliers of six 16 candle power lights each. 

The company's exhibit of general and special graphite 
products in the Mines and Mining Building occupies a space 
25 by 98 feet. A very handsome cherry facade fronts the 
space while the sides are hung with tastefully arranged 
portieres. Crucibles, retorts, ladles, stopper-heads and 
nozzles, graphite boxes, phosphorus chargers, resistance 
rods and devices, incandescent filament forms and other 
special goods made of graphite areshown in upright cabi- 
nets. In another case is shown the development of an 
electrotype plate, in which process the use of graphite is 
an essential. In still another case are shown over fifty 
varieties of graphite, for as many different uses and under 
as many different names, such ag graphite for lubricating, 
stove polish, foundry facings ; for green, dry or loam cast- 
ings ; core wash, ingot mold wash, shot and power glazing; 
for electrotypers, gilders’ use, hatters’ use; rubber pack- 
ings, plano and organ actions; '* pot-leading " yachts; for 
crucibles, lead pencils, paint pigment, lubricants, etc., etc. 

There are also shown samples of graphite from all the 
principal sources from which that article is obtained. One 
very fine sample from the Island of Ceylon weighs nearly 
800 pounds. Comfortable chairs, with writing desks and 
stationery for the free use of those who may desire it, give 
to the exhibit an air of genial comfort and ease. 

The Dixon Company were the first to complete their 
exhibit and their promptness brought forth the following 
letter from the Chief of the Department: 

World’s Columbian Commission. 
Office of the Director-General of the Exposition. 
Chicago, Ill., U. 8. A., May 20, 1893. 
Mr. JOHN A. WALKER, Vice-President. 
Joseph Dixon Crucible Co., Jersey City, N. J. 

Dear Sir: I am inrecelpt of your esteemed favor of the 
17th instant, and ір reply beg to state that the Department 
is much pleased with the promptness with which your ex- 
hibit in this building was installed and completed through 
the supervision of your able assistant, Mr. McNaughton. 
and also to heartily congratulate you on making a display 
which 18 in every particular attractive and dignified, and 
which fully illustrates in an interesting and instructive 
manner the graphite industry. 


Yours very respectfully, 
F. J. V. SKIFF, Chief. 


The Page Belting Company. 


This well-known company, which із said to have the 
largest and best equipped belt factory in this country, if 
not ір the world, has a very exte’sive exhibit at the 
World's Fair, where it has demonstrated the possibility of 
manufacturing enormous belts to run tandem at tremen- 
dous speed in the successful operation of the two belts on 
the powerful Allis engine at the Fair, one 72-inch and 
the other 71-inch. These belts are run at 5,600 feet per 
minute and each transmits 4,000 н. P.; they were put in 
place and started at once at full capacity and have run 
perfectly without being touched since they were set to 
work. The Anniversary Souvenir which the company has 
had printed to commemorate the twenty-fifth year of its 
existence 1з à neatly printed work, containing a history of 
the company from its origin, a description of the belting 
works and their productions, and numerous illustrations, 
among which are pictures of the building in which the 
Page brothers began business and of their present exten- 
sive factories, a panorama of the World's Fair, the 
managers’ dwellings in New York, Boston and Chicago, the 
company's pavilion in Machinery Hall at the Chicago Ex- 
position, its exhibit in the Electrical Building, the pro- 
cesses by which the largest belts in use are manufactured. 
the large tandem belts running on the Allis engine at the 
World's Fair, interior views of the company’s stores, etc. 
The souvenir is copyrighted. 


COMMERCIAL PARAGRAPHS. 


We understand that business 18 very brisk with the New 
York branch of the Mather Electric Company, and that 
they have recently added to their force the services of Mr. 
Henry M. Stiles (formerly with the Thomson-Houston 


Company) as electricalengineer, and Mr. Harry W. Colby 
(formerly with the General Electric Company) as general 
agent for the sale of power apparatus and lighting plants. 
Mr. A. E. Bowers has entered theservice of Messrs. Claflin 
& Kimball, sole agents of the new Novak lamp, and can 
be found at the office of the company, 97 Nassau street. He 
will have entire charge of that line of the business. 

The company, as we have said, are enjoying а brisk run 
of business. Last week they closed a contract with the 
Lynchburg (Va.) Electric Company for а 100 н. P. generator, 
and several contracts for small motors. 


The W. S. Hill Electric Company, 188 Oliver street, Bos- 
ton, have published a convenient little hand-book contain- 
ing illustrations and price lists of the various switches, 
rheostats, switchboards, etc., manufactured by the com- 
pany, all of which are in popular demand and bear a high 
reputation. The company also furnish motors and gener- 
ators for all purposes, made under their own patents, and 
will be pleased to answer all inquiries. 


The Wirt regulating switch used for dimming incandes- 
cent lights, particularly for use in bed rooms and nurseries, 
seems to be winning popular favor, as two different papers 
have written to the Ansonia Electric Company, the manu- 
facturers, for electrotypes for illustration. 


The Ansonia Electric Company report the sale of Wirt 
Brushes to be on а steady increase, and heavy sales in 
Stanley Molsture-Proof Transformers and Habirshaw 
Wire, as well as Crocker-Wheeler Motors, especially of the 
fan type. 


A. M. Morse & Company, contracting engineers, St. 
Louis, and the Southwestern representatives of the Buck- 
eye Engine Company, report several important recent con- 
tracts for Buckeye Engines. Prominent among them are a 
500 horse power plant for the electric lighting station of 
the new 8t. Louis Union Depot. consisting of three tandem 
compound non-condensing engines, direct coupled to Sie- 
mens & Halske slow speed multipolar generators. Also an 
800 horse power plant consisting of four medium speed en- 
gines for the Alton Electric Street Railway, Alton, ПІ. 


INCORPORATIONS. 


A charter has been granted to the York and Dallastown 


Electric Railway Company of York, Pa. Capital stock, 


$60,000. 

The Kings County Electric Railroad Company, Brook- 
lyn, N. Y.—to build and operate an electric railway line 
in Brooklyn. Capital stock, $500,000. 


‘ The Coney Island, Fort Hamilton and Brooklyn Railroad 
Company, Brooklyn, N. Y.—to build an electric double- 
track freight and passenger road from 89th street, Brook- 
lyn, to Coney Island. Capital stock, $500,000. Promoter, 
P. H. Flynn. 


The Kenosha Electric Light Company, Kenosha, Wis.— 
to establish an electric light plant. Capital stock, $15,000. 
Promoters: E. G. Hazelton, L. Bain and U. J. Lewis. 


The Electric Shorthand Company of Chicago, ПІ. Capi- 
tal stock, $10,000. Incorporators: David F. Haymes, M. E. 
Haymes and M. W. Kenney. 


The Maine Electrical Construction Company, Fairfield, 
Me.—to construct and equip electrical plants. Capital 
stock, $10,000. Promoters: Chas. H. Maxfield, Frank Vick- 
егу, B. F. Maxfield, John R. Donnelly, all of Fairfield, 
Maine. 


The Columbian Electrical Company, 8t. Joseph, Mo.—to 
do а general electrical business. Capital stock, $2,000. 
Promoters: Geo. S. Rough, Chas. E. Roehl, Frank C. Bar- 
rington, all of 8t. Joseph, Mo. 


The O. O. Electric Company has been organized at Saco, 
Me., for the purpose of carrying on a general electrical and 
mechanical manufacturing business. Capital stock, $10,- 
000. President, J. B. Duff; treasurer, H. B. Bennett. 


The Waco (Tex.) Electric Light and Street Railway Com- 
pany has increased its capital stock from $250,000 to $300,000. 
The company may put in an arc plant shortly. 


The Painter and Morrison Company, Baltimore, Md.—to 
deal in electric lamps, switch sockets, electric switches and 
electric drop lights. Capital stock, $5,000. Promoters: 
J. F. Morrison, G. E. Painter, D. F. Pennington, S. Nord. 
linger, E. D. Crock, H. Samuel, G. A. Miller, E. O. Quigley. 


The Trenton Electric Construction Company, Trenton, 
N.J.—to manufacture, install, construct, operate and sell 
every kind of electrical apparatus. Capital stock, $25,000. 
Promoters: Geo. F. Applegate, J. P. Toman, Carl F. 
Adam, Anton Adam, Paul Lupke, all of Trenton, N. J. 


The Cummings and Engleman Conduit Company, De- 
troit, Mich.—to manufacture. sell and lay conduits for 
electrical purposes, also construction of electric railway 
and power plants. Capital stock, $300,000. Promoters: 
Jas. F. Cummings, Eugene M. Engleman and James H. 
Land. 


The Richmond Light, Heat and Power Company, Rich- 
mond, Ind.—to manufacture and sell gas and electricity, 
and gas and electrical machinery for light, heat and 


power purposes. Capital stock, $800,000. Promoters: Jas. 
D. Platt, Joe E. Lewes, Jas. C. Reber and Archibald Stuart. 


The North Chicago Electric Railway Company, Chicago, 
Tll.—to construct, lease, buy or acquire horse, dummy and 
street railroads in Chicago and adjoining territory in Cook 
County, ПІ. Promoters: Chas. H. Gurney, Jno. E. Burke 
and Alex. M. Savage. 


The Young-Moskowitz Railway Car Electric Lighting 
Company, Newark, N. J.—to manufacture apparatus anà 
light railroad cars by electricity. Capital stock, $1,000,000. 
Incorporators: Charles A. Sterling, F. C. O'Reilly. Leon 
D. Adler, James F. Connelly, Joseph Lowenberg, рг. Н. С. 
Н. Herold, Samuel Young, E. B. Gaddis, Morris Moskowitz 
and B. W Hopper. 


The Eagle Electric Manufacturing Company, of South 
Superior, Wis. Capital stock, $4,000. Incorporators; A. 
Striemer, E. A. Noble and О. J. Graham. 


The Washington Electric Company, Chicago—to manu- 
facture and deal in electrical and mechanical appliances. 
Capital stock, $40,000. Promoters: Victor W. Johnson, 
Olaf R. Iverson, Wm. L. Maddock. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JUNE 90, 1898. 


BLECTRIC RAILWAYS AND APPLIANCES. 


499,806. Electric-Railway Grade Crossing Device. Joseph 
B. Stewart, Haverstraw, assignor of one-third to Joseph 

P. Bradfield, S use, N. Y. Filed Aug. 9б, 1802. 

499,871. Trussed liey-Board for El c Cars. Henry 
Cochran, Chester, Pa. Filed Jan. 16. 1898. 

499,948. Trolley-Wire Hanger. Lorenz Spillman, Columbus, 
Ohio. Filed Jan. 21,1 

500,065. Closed Conduit for Electric-Railways. John C. 
He New York, N. Y. Filed Sept. 8, 1890. 

500,066. ectric Locomotive. John C. Henry, New York, 
N. Y. Filed Oct. 18, 1890. 

500,067. Electric Locomotive. John C. Henry, New York, 
М. Y. Filed Dec. 16, 1891. 

500,068. Electric-Railway System. John C. Henry, New 
York. N. Y. Filed April 39, 1892. 

500,070. Klectric-Railway Trolley. John С. Henry, West- 
field, М. J. Original application filed Sept. 8, 1800. 
Divided and this application filed Feb. 1, 1898. 

500,104. Electric-Railway System. Charles J. Reed, Orange, 
N. J., assignor of one-third to Gustav Stahl, Philadel- 
phia, Pa. Filed June 27, 1892. 


BLECTRIO LIGHTS AND APPLIANCES. 


490,908. Stand for Electric Lamps. Josef Cathrein, Inns- 
499 916. Mode of and Means for Renewing the Filaments of 
Electric Incandescent Lamps. Gustav A. Frei, Spring- 
fleld, Mass. Filed Nov. 14, 1892. 
500,026. World iat pon System. Charles L. Morey, Cen- 
` tralia, Ill. Filed Feb. 11, 1898. 

500,053. Incandescent Electric Lamp. Edward E. Cary, 
Boston, Mags. ed April 7, 1893. 

500,075. Incandescent Electric Lamp. William E. Nicker- 
son, Cambridge, Mass. Filed April 1. 1898. 

500,076. Incandescent Electric Lamp. William R. Nicker- 
son, Cambridge. Mass. Filed April 8, 1898. 

500,077. Incandescent Electric Lamp. Wiliam E. Nicker- 
son, Cambridge. and Edward Cary, Boston, Maas. 
Filed April 5,1 

500,078. Incandescent Electric Lamp. William E. Nicker- 
son, Cambridge, Mass. Filed April 5. 1893. 

500,079. Incandescent Electric Lamp. William E. Nicker- 
son, Cambridge, Mass. Filed April7, 1888. 


DYNAMOS, MOTORS, ETC. 


499,769. Regulator for Electric Motors. H. Whit- 
tingham, Baltimore, Md. Filed March 94, 1 
499,780. Means for Storing and Supplying Electrical 


Energy by Natural Force. Frederick G. Corning, New 
York, N. Y. Filed Nov. 14, 1892. f 


BATTERIES. 


499,848. Secondary Battery. Fred O. Norton, Oroville, 
CaL Filed May 26, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


499,748. Telephone Exchange. Alfred К. McClaren, Jop- 
um Mo. Filed June 18, 4 
499,811. 


Telegraphy. Pierson J. Wicks, Brooklyn, тр de 
to the Western Union Telegraph Company, New York. 


N.Y. Filed March 8, 1898. 
SIGNALS AND SIGNALING APPARATUS. 
500,041. Electric Signal. George W. Swartz, Florence, Ala. 


Filed Oct. 81, 1892. 


MISCELLANEOUS. 

499,726. Productions of Alloys by Electro-Deposition. 
Charles R. Fletcher, Boston Mass. Filed Feb. 18, 1892. 

499,787. Secondary Electric Clock. Richard 8. Howland, 
Providence. R. I. Filed Jan. 4, 1898. 

499,852. Electric Converter. Gustav Pfannkuche, Exeter, 
N. H., and Alfred Pfannkuche, Cleveland, Ohio, assign- 
ors to the Brush Electric Company, Cleveland, Ohio. 
Filed May 18, 1887. 

499,864. Electric-Alarm Money Drawer. William J. Walker 
111 e L Bedford, St. Louis, Mo. Filed Ftb. 
17, 

499,879. Phonograph. Thomas A. Edison, Liewellyn Park, 
N. J., assignor to the Edison Phonograph Company of 
New Jersey. Filed July 80, 1888. 

499,991. Electric Stop Mechanism for Knitting-Machines. 
Frank Hammond, Paris, Canada, assignor of one-third 
to John Penman, same place. Filed Jan. 9, 1898. 

499,990. Electric Cut-Out. Otto F. Persson, Lynn, or 
d оле to Hjalmar C. Schelin, Boston, Mass. ed 

ay 1. A 

499,964. Electric-Bath Metal-Heating 0 and Pro- 
cess. George D. Burton, Boston, ап win E. Angell, 
Somerville, Mass., nors to the Electrical Forging 
Company of Maine. ed Dec. 31, 1892. 

500,017. Mode of Excavating Shafts. David N. Long, Buffalo, 
N. Y. Filed Feb. 24, 1891. 

500,022. Electric Road Vehicle. John W. Moakler, Denver, 
Col., assignor of one-half to Horace E. Henwood, Kan- 
sas City, Mo. Filed April 16, 1899. 

500.0 27. Electric Bell. William J. Murdock, Boston, Mass. 
Filed March 18, 1893. 

500,045. Automatic Electric Weighirg Scale. Charles F. 

Wood, Richmond, Va. Filed Aug. 30, 1809. 
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Electrical Shop Equipments. 


The subject of separate motors for machine 
tools which are directly connected to the moving 
parts of a machine is coming forward as an im- 
portant element in manufacturing establishments, 
and although а comparatively recent innovation 
it promises to play an important part in the econ- 
omy of operation of the workshop. 

Some interesting data on this subject was 
given іп a paper read before the Electrotechniache 

Verein by Mr. Richter, chief engineer of 
Siemens & Halske's works. 

The subject was considered under three differ- 
ent heads : 

1. The factory is driven by an electromotor in 
the same way ав by а steam engine, а turbine, or 
other motor; in other words, the electromotor 
takes the place of the steam engine, etc. 

2. The factory is divided into several groups, 
each of which is driven by an electromotor; во- 
called group working. 

3. Each work machine receives its own electro- 
motor; so-called separate or single working. 

Ав an example of the first method may be men- 
tioned a spinning mill at St. Blasien, in the Black 
Forest, which is driven by turbines, and where 
the water that has driven these turbines is utilized 
again, about one kilometre below the factory, by 
another turbine installation, and the 200 horse 
power obtained there is transformea into elec- 
trical energy and transmitted back to the factory 
to yield 150 horse power to the main shaft. 

The same mode of working also occurs in fac- 
tories consisting of separate buildings at some 
distance from one another, and where electro- 
motor working, compared with steam working, 
will be found economical. Mr. Richter mentions 
an example of this from his own practice. 

It was a question of replacing in a sugar refin- 
ery & 85 horse power steam engine, placed in a 
distant building, by an electromotor to be sup- 
plied with current from an electric central station 
working at a high efficiency, while the steam- 
engine received its steam from the same boiler 
plant. 

The steam dynamos of the central station con- 
sume 7 kg. of steam per effective horse power per 
hour. At an efficiency of only 90 per cent. for 
the steam dynamos, of 95 per cent. for the line, 
and of 90 per cent. fur the 35 horse power elec- 
tromotor, we find a total efficiency of 77 percent., 
which means that in the central station 9:1 kg. of 
steam per hour would have to be expended for 
each effective horse power produced in the distant 
building. 

The steam consumption of the 35 horse power 
steam engine amounted at least to 17 kg. per 
horse power hour, and was, in fact inclusive of 
the loss in the long pipes, 20 kg. A saving of 54 
per cent. was thus effected by electric working. 

As an example of group working Messrs. 
Siemens & Halske's Charlottenburg factory may 
be mentioned. The arc lamp factory, opened іп 
1890, is provided in each of its six rooms with an 
electromotor driving a short transmission shaft 
with two safety couplings. From these two 
electric couplings two shafts running the length 
of the room are driven, and from these latter, by 
means of an intermediate gearing fastened to the 
ceiling, are driven the tool machines. Thus 
every room is independent of the others, and is 
besides by the safety coupling divided into two 
parts independent of each other, во that if from 
any reason the wor‘ has to be interrupted in one 
this derangement need only extend to half 


P 


th : 

yet another advantage attached to this 
arrangement, and that is that all the transmis- 
sions from one room to another are avoided, and 
consequently also those dangers caused by the 
openings in the ceilings made for belt transmis- 


Th 


sion, and which have often contributed to the 
spreading of fire. And, further, the main trans- 
missions, which are a source of yreat loss of 
power, are avoided by group working. 


After the favorable results obtained by group 
working, the 100 horse power steam engine in- 
stalled in the oldest portion of the Charlotten- 
burg works has been put out of operation, the 
various sections of the transmission have been 
divided into five groups, and each group has been 
driven by an electromotor of proper size. The 
working current was supplied from the electric 
station. which is fitted with a highly efficient 
boiler end machinery plant. 


In addition to the saving of energy by sup- 
pression of the main transmissions, this arrange- 
ment has also the advantage that for night work 
of individual too] machines the whole transmis- 
sion need not be run, but only a special portion 
of а certain section. 


Mr. Hartmann, of the firm of Hartmann & 
Braun, Bockenheim, who has made similar tests, 
found that the losses of energy caused by trans- 
missions were by no means so small as is generally 
supposed. He ascertained that a triple transmis- 
Bion had an efficiency of from 18.7 to 66 per cent., 
or a mean of 47 per cent., and a double transmis- 
sion of from 52.1to 71 per cent., or а mean effi- 
ciency of 64 per cent., according to the size and 
extent of the transmission. The numerous inves- 
tigations made by Messrs. Siemens and Halske 
have given similar results. In triple transmissions 
an efficiency of less than 50 per cent. has re- 
peatedly been found, andin double transmissions 
the mean of many observations was found to be 
65.6 per cent. The results, however, are entirely 
different in installations where all the machines 
are not always in operation, a condition which 
obtains in most of the factories. In several of 
the workshops of the Charlottenburg works Mr. 
Richter has for some time kept a careful record 
of the actual working hours of the tool machines, 
and has found that these hours amounted to from 
47 to 74 per cent., or a mean of 62 per cent. of the 
whole working time. The mean efficiency of а 
triple transmission is hereby reduced to 29 per 
cent., and that of & triple transmission to 40 per 
cent. 


Now, ав regards electric group working, it will 
be clear that by arranging the tool machines in 
smaller groups, so that the intervals of work 
always affect a whole group, this running without 
8 load can be avoided. If, further, the installa- 
tion is made in such a way that a double trans- 
mission can be dispensed with, a considerable 
advantage, from & commercial point of view, will 
be obtained by electric working. 


Assuming 90 per cent. to be the efficiency of 
the generator, 95 per cent. that of the line, and 
85 per cent. that of the electromotor (all these 
values are taken rather low), we get a total effi- 
ciency of 72} per cent., as against 64 per cent. or 
40 per cent. for double transmission. 


To distribute the machines in such a way that 
all the machines of the same group are always 
simultaneously at work will be found difficult 
because it must naturally tend to making the 
groups smaller and smaller and thus lead to single 
motor working. At first sight it may seem strange 
to provide each tool machine with its own electro- 
motor. The objections against such an arrange- 
ment are that it renders the installation too ex- 
pensive, and that on account of the low efficiency 
of small motors such a system is not economical. 
Both these contentions are true toa certain ex- 
tent. As regards, first of all, the prime cost, Mr. 
Richter has madea large number of calculations, 
and has found, for instance, that in one of the 
rooms of the arc lamp factory, where, ав has been 
mentioned, group working has been adopted, and 
which contains 42 too] machines driven by a 25 


horse power electromotor, the prime cost would 
only have been 18 per cent. dearer if, instead of 
the one electromotor with transmissions and 
belts, 42 electromotors with their accessories had 
been employed. In another room containing 29 
tool machines, driven by an 8 horse power elec- 
tromotor, the result would have been even more 
favorable, so that a mean of 10 per cent. may be 
assumed. It must, however, be pointed out that 
this 10 per cent. only refers to the prime cost of 
the motor installation and not to the cost of the 
tool machiues, so that on comparing the total cost 
of single working with that of group working of 
the whole installation the additional expenditure 
would hardly amount to more than 3 or 4 per 
cent. 


Now, as regards the efficiency, we will at once 
assume the most unfavorable case. Ап electro- 
motor of 1 horse power, the smallest to be used 
for similar purposes, has an efficiency of 70 per 
cent.; taking the efficiency of the line at 90 per 
cent.,and that of the generator also at 90 per 
cent. we get а total efficiency of 57 per cent. 
Supposing, further, the tool machine to be joined 
to the motor by &n intermediary piece absorbing 
10 per cent., we get a total efficiency of over 51 
per cent. Comparing this with the 40 per cent. 
efficiency of & double transmission it will be seen 
that the result is not nearly so bad ав might be 
expected. It is clear that in a factory where the 
working hours of the tool machines exceed 62 per 
cent. of the total working time tha result would 
be more unfavorable, but even in this case the ef- 
ficiency would only be inferior to a double trans- 
mission if the above percentage amounted to 80 
рег cent. In basing our calculation, not on the 
smallest, but on motors of average size, for in- 
stance of one horse power, we find that the above 
figure of 57 rises to 61 per ceat., and that of 51 to 
55 per cent.; assuming the working hours of the 
tool machines to be 81 per cent. of the total work- 
ing time, the efficiency of single motor working 
will be found equal to that of a double transmis- 
gion. Compared with group working which, on 
account of the larger motors employed, has a 
higher efficiency than single motor working in 
proportion of 9.8, we may say that single working 
with motors of one horse power mean capacity, 
assuming the working hours of the tool machine 
to be 75 per cent of the total working time, gives 
the same efficiency as group working where the 
whole of the machines of one group are either 
working or standing still at the same time. 


Single motor working presents special advan- 
tages which will, in many cases, compensate for 
the higher prime? cost. In the first place, by 
combining the motor with the tool machine, the 
belts, which so greatly obstruct the light, are dis- 
pensed with; the appearance of the room and the 
light are improved and tl e existing space can be 
utilized for the erection of gallerie . The Front- 
ispiece shows such a gallery on which there is 
working room for twenty-five men. The building, 
not having to support transmissions, can be of 
lighter construction; the tool machines can easily 
be shifted for certain work, requiring only an 
alteration of the electric wires; the cost of main- 
tenance is diminished by the absence of long 
belts, and finally а complete independence of the 
various tool machines is obtained, so that for 
working after hours or during the dinner hour 
any one of the machines can be operated without 
being obliged to run a transmission consuming 
much power. 


Another Non-Infringing Lamp. 

Four patents have been issued to W. E. Nick- 
erson апа one to Edward Cary, both of Boston, 
on an incandescant lamp which is outeide of the 
Edison patent. The lamps will be on the market 
within a few weeks. 
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The Action of Compound Dynamos When 
Run in Parallel. — Il. 


— — 


BY WILLIAM L. PUFFER, 8. B." 


In a plant of such dynamos each driven by its 
own engine it is most likely that the net falling 
characteristics of the armatures will not all have 
the same steepness, and consequently a fluctuat- 
ing load will not be shared equally by the dyna- 
mos; but it is possible to so arrange things that 
the series coils do not all act equally on the 
armatures, and if the resistances of the series 
coils are slightly changed by the addition of a 
little German silver or copper ribbon so that the 
total flow of current divides between the different 
series coils in such a proportion that the individ- 
ual net armature characteristics are raised by 
just the right amount, we again have a plant in 
which a fluctuating load will divide equally 
among the different dynamos. The same effect 
may be produced by the addition of a small re- 
sistance in the armature circuit of any dynamo 
which takes more than its share of an increase of 
load. A number of machines so adjusted will run 
together perfectly, and there will be no change 
of voltage or any difficulty experienced in cut- 
ting in or out by the use of the ordinary two or 
three pole switch; the only precaution to be ob- 
served is to have the voltage of a new machine 
nearly that of the bus bars, for then, when the 
series coil is put in parallel with all other series 
coils, it will be traversed by such a part of the 
total flow of current as will be sufficient to raise 
the voltage of the armature enough to enable it 
to deliver its share of the total output. 

If & dynamo is to be cut out it will not do to 
reduce its load first by the use of the resistance 
in the field circuit, because by this process its 
load is transferred to the other dynamo armatures 
and the station voltage will consequently fall 
somewhat, because the series coils аге not pro- 
portionally increased. This fall of voltage may 
or may not be permissible, and is avoided if the 
switch is opened while the dynamo has its share 
of the load. 

Sometimes it is desirable to have a dynamo 
which will maintain a constant potential at a point 
some distance from the switchboard; in this case 
the series coils will have a few more turns, 80 as 
to make up for the fall of potential in the mains; 
and in Fig. 8 will be found the component curves 
for a dynamo adjusted for approximately '' 5 per 
cent. rise." Curve 1 may be called tbe ‘ net 
shunt" falling characteristic made up of the sum 
of the effects due to the engine change, belt slip, 
and the fall of potential in the armature circuits 
represented respectively by the Curves 3, 4 and 5. 
Curve 6 shows the rise of voltage due to the cur- 
rent in the series coils, and is greater than the 
total drop Curve 1 by an amount plotted as Curve 
2, wbich is the net characteristic of the over- 
compounded dynamo. 

Should ihe demand for current exceed the ca- 
pacity of one dynamo, the addition of а duplicate 
machine will render it impossible to maintain a 
constant potential at the distant centre unless 
both dynamos are run all the time; for while 45 
amperes on one dynamo will cause a net rise at 
the switchboard of 9.5 volts, the same total cur- 
rent furnished by the pair will only produce a 
rise of 4.75 volts. | 

If this want of exact regulation does not re- 
quire the constant running of two dynamos at 
times of high load, we meet greater troubles in 
the process of adding the second unit when the 
load is too heavy for the first one. From the 
data given in Fig. 3 it is possible to see what will 
happen under any given conditions when the 
machines are put in parallel. I have experiment- 
ally verified this method of predicting the actions 
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of compound dynamos, and find it exact enough 
for all practical purposes. 

Suppose one dynamo is loaded, what will be the 
effect if we connect а new one when its voltage is 
lower, thesame as, or higher than the switchboard? 
I will take from my notebook the results of some 
experiments on two dynamos with characteristic 
curves like Fig. 8, first giving the observed re- 
sults and then calculating them from the curves. 

The armatures were mechanically coupled and 
therefore at same speed. Voltage of each was 
222; 80 amperes were taken from No. 2 dynamo 
and voltage rose to 228, while that of No. 1 fell to 
212; then by a double-pole switch No. 1 was put 
in parallel. Momentarily No. 2 tended to over- 
load and drive No. 1 as a motor, but ina few 
seconds the load became steady at & voltage of 
222, No. 1 furnishing 18 and No. 2 12 amperes. 
Now by calculation from curves of Fig. 8: 


No.1. No. 2. 
222. 222. Volts at switchboard with no load. 
—7.5 Curve 4. Drop due to speed change when 


— — а current of 30 amperes was taken 
214.5 from No. 2. 


—8. Curve 5. Armature drop with 80 am- 
peres. 


206.5 
+ 21.5 


228.0 


Curve 6. Rise from 90 amperes in series 


co 
Switchboard voltage with 80 amperes 
output. 


Put iu parallel with same load, so no change 
is to be made for speed change. From Curve 6 
we see that the changeof half of the current from 
the series coil of No. 2 to No. 1 will raise No. 1. 


No.1. No. 2. 

214.5 228.0 No. 1 with no load and 30 amperes on No. 
2 and then put in parallel. 
+12.0 —12.0 Curve 6. Change in voltage with change 
Ей of half current from series coils of No. 
To 2 to series coils of No. 1. 

226.5 216.0 
—4. +4. Curve 5. Suppose each armature carried 
--- — one-half the current then there would 
222.5 220.0 be a drop in No. 1 and a rise in No. 2. 


We must now add a current to the highest volt- 
age dynamo, or No, 1, that will cause a drop of 
one-half of 222.5 — 220 volts, which from Curve 
5 will be 4.7 amperes. 

Then the voltage of the combination will be 
221.2; and dynamo 1 will deliver 15 + 4.7 = 19.7 


amperes, and dynamo 2, 15 — 4.7 = 10.8 amperes. 


Calculated 19.7 amperes. dynamo 1: 10.3 amperes, dy namo 2. 
Voltage of 321.2. 


Measured 18 amperes. dynamo 1; 12 amperes, dynamo 2. 
Voltage of 222. 


Take, for another example, the case when one 
of these dy 1amos was аё full load and the new 
machine was brought up to exact voltage and 
then pnt in parallel, and applying these methods 
we shall see that it may happen that all currents 
may becut off by the melting of a fuse. 

Dynamo No. 1 at 220 volts and no load. then as 
the load of 45 amperes comes on, the switchboard 
voltage will be about 230 volts. 


220 
—11.2 Drop due to load. Curve 4. 


208.8 
—11.7 Drop in armature. Curve 5. 


197.1 
+ 82.5 Rise from series coll. Curve 6. 


229.6 Volts at switchboard. 


Here the switch is closed. 


No. 1. No. 2. 


229.6 229.6 
—16.2 92916 amperes in series coll. Curve 6 + 16.2 


213.4 945.8 Arma- 
11 ture voltage. 
＋ 11.7 


Curve 5, to find internal voltage. 


225.1 Armature voltage. 
245.8 Armature voltage No. 2. 
235.1 Armature voltage No. 1. 


20.7 Difference of armature voltages. 
11.7 Drop in No. 2 with 45 amperes. 


2) 9.0 Acting to send reverse current through No. 1. 


4.5 Curve 5 corresponds to current of about 17 
amperes. 


245.8 Armature voltage No. 2 
—17.0 Drop with 62amperes. Curve 5. 


328.8 Switchboard voltage. 
Dynamo No. 1. which was loaded, has a reverse 


current of 17 amperes and is driven ав а motor, 
while the new dynamo carries the load and is 17 
amperes beyond its rated capacity. We see that 
the switchboard voltage practically does not 
change under these conditions, but to offset this 
there is the sudden change of a loaded dynamo 
into a partially loaded motor and an overload on 
the incoming dynamo. Such changes would be 
accompanied by much sparking at the brushes 
and the liability of thrown belts or blown fuses. 
Then we may say that if the new dynamo is of 
lower voltage when connected the voltage will 
change considerably, but there will be no shock to 
the dynamos; if the new dynamo is at the same 
voltage, then the voltage will remain about con- 


150 700500 


7000 
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stant and the armatures will receive a shock; if the 
new machine is still higher, then the shock will 
be very severe and the voltage will rise. I had no 
time for taking readings on the last experiment, 
but I did notice that the needle of а 150 ampere 
instrument was out of sight before a switch could 
be opened. 

There is & very safe and simple method of 
throwing in а new dynamo, which does not, how- 
ever, prevent a change in the switchboard voltege 
unless а special switch is used, as shown in Fig. 4, 
constructed in such & way that the equalizing 
connection is first made and then the outside end 
of the series coil gradually connected by a switch 
with & few resistance points in it, while at the 
same time the magnetizing effect of the shunt 
coil of the loaded dynamo is increased to make 
up for the loss in the series coil. In this way the 
series coils can be put in parallel with no jump in 
the voltage. If, however, there are many similar 
dynamos in the plant, it might be that the change 
produced by throwing in a series coil without its 
armature would not produce & greater change 
than would be allowable; in such а case the safest 
way is to connect first the series coils, then rap- 
idly adjust the armature voltage by the voltmeter, 
or, if ina great hurry, by the looks of the pilot 
lamps, and then close the armature switch, well 
knowing that the steep net falling characteristic 
of the armature circuit will prevent an overload. 

It is now clear that when we wish such dynamos 
to run together we must first adjust the resist- 
ances of all the series coils and connections so 
that when a current is passing through them but 
not through the armatures the armature voltages 
must be equally affected, and also see that the 
armature circuits are so arranged as to give the 
same net falling characteristics independent of 
the series coils. It is necessary for good com- 
pounding to have the brushes set once for all, and 
in all well-designed dynamos it is possible to find 
a point where there will be no excessive sparking. 
An easier although not so good a way to adjust is 
to find the best point for the lead and then alter 
the resistances of the series coils until all dyna- 
mos have the same net characteristics; but the 
rise of voltage due simply to the flow through all 
the series coils will in this case be different in 
different dynamos, and there will be a little more 
difficulty in adding a new dynamo, and a tendency 
to overload. 
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Nearly all of the compound dynamos in the 
market зог the last few years are purposely built 
with too many turns in the series coil, and then a 
shunt of German silver is adjusted by trial at the 
factory until the voltage at the terminals shows 
the wished for 0 per cent. rise,” or whatever it 
may be. Now for any one dynamorunning under 
the conditions of the experimental trial this 
method is simple and perfectly correct; but when 
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World's Fair Notes. 


A very interesting exhibit, which is just being 
completed, is furnished by the Japan Govern- 
ment. Owing to the fact that Japan is mak- 
ing & very extensive display in nearly all of 
the Exposition buildings, and that its exhibits 
are installed by Japanese only, their display in 
the Electricity Building has been somewhat de- 
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Bryant ELECTRIC COMPANY’s WORLD'S FAIR ExuiBrr. 


such dynamos are run together in multiple it is 
of no service, and has no effect on the relative 
actions of the series coils of the dynamos, because 
ef the fact that all coils and all shunts become 
parallel conductors, and therefore traversed by 
currents inversely proportional to their resist- 
ances. These shunts then merely diminish the 
total flow of current through the series coils, but 
in no way do they serve to adjust the effect of the 
series coils relatively to each other. If it should 
happen that one dynamo was very much over- 
compounded and then shunted for the O per 
cent. rise," and another only very slightly over- 
compounded апа consequently only slightly 
shunted, itis plain that when the shunted series 
coils are in parallel the shunts will have only the 


effect of affording а path for & part of the total 
flow of current, and consequently could be wired 


up in any convenient place on the switchboard. . 


These two above-mentioned dynamos would then 
be dissimilar over-compounded machines working 
in parallel. and in all probability an increasing 
load would be largely carried by the dynamo 
with most turns in the series coil, because an in- 
crease in total current flowing through the series 
coils would promote the voltage of this dynamo 
faster than that of the other. This will be the 
familiar condition we often see in power plants 
where the average load is equally divided, while 
an overload is taken quicker by the dynamo 
which takes the less at light loads, that is, the one 
in which the series coils have greatest effect. 

In order to make such dynamos work properly 
it is best to examine the lead and the wiring, and, 
if possible, give the armatures similar net falling 
characteristics, aud then, by the use of copper or 
German silver ribbon, slightly change the resist- 
ance of the series coils until all armatures are 
equally affected by the flow of current in the 
series coils; a single large shunt may be connected 
at any part of the bars to which the series coils 
are attached, or perhaps better, each machine may 
have a shunt across the series connections at the 
switchboard, on the dynamo side of the main 
three-pole switch, so that the total shunting ca- 
pacity varies as it ought with the number of 
dynamos running. 


layed. The section assigned to the Japanese 


Government is located in the northeast corner on 
the main floor of the building. It consists prin- 
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earth’s horizontal and vertical movements on a 
smoked glass plate. The rate at which the plat: 
moves is also mar ed by an electrical time ticker. 
The tremometer is one form of an instrument 
used to record the slight movements of the earth, 
usually called earth tremors, The action of the 
machine is to close a circuit at regular intervals 
which will cause a spark from an induction coil 
to perforate a band of paper which moves over & 
brass table, If the pointer from which the spark 
projects is stationary, a series of holes following 
one another in a straight line will be the result, 
but if the pointer is moving the line will bea 
curved one, the curves indicating the direction 
and extent of the motion. Among the other ex- 
hibits shown is an electrical contact maker, an 
electric clock and a safety lamp. 

Some of the instruments in this display are of 
historical value as they were the ones used in the 
great earthquake of October 28, 1891, from which 
much important data was obtained. 

The Western Electric Company during the past 
week have won the gratitude of a large portion of 
the visiting public at the Exposition by placing 
nearly 200 chairs and benches around their space in 
the Electricity Building. By performing this char- 
itable act they not only hold the attention of the 
visitors longer but also keep a larger crowd inter- 
ested in their display than would otherwise be 
possible. If the rest of the exhibitors in the 
Electricity Building would follow the good ex- 
ample set by the Western Electric this building 
would soon become the most popular one on the 
grounds. The small electric scenic theatre, which 
isa part of the Western's exhibit, is soon to be 
moved into larger quarters. A space twenty-two 
by forty-eight feet square has been secured by 
the company and is being prepared for the theatre. 
It will have a seating capacity for one hundred 
and twenty-five people. Two exhaust fans for 
purifying and cooling the air will be in operation 
during each performance. The theatre will be 
free to the public, performances being given 
every half hour. 


The C. & O” Electric Motor Company, owing 
to a lack of power, have been unable to get their 
exhibit in operation before the public until last 
week. They have now completed connections, 
and are showing one of their 50 horse power mo- 
tors running a generator which in turn is used to 
generate current for an electric pump, an electric 
hoist and a fan. Besides these, seven other та. 
chines are also exhibited. A fifteen-panel switch- 
board, divided into two sections for a 500 and a 
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eipally of instruments from the technical labora- 
tory of the University of Tokioand also of instru- 
ments used by the Government in detecting 
movements of the earth caused by earthquakes. 
Among the latter are the following instruments: 
The siesmograph, a machine for writing the 


110 volt current, forms а very neat and attractive 
part of the exhibit. 

The exhibits of the Bryant Electric Compan 
and the Belknap Motor Company are illustra 
in this issue, the photographs having arrived too 
late for last week. 
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A New Electric RallW8y System. 

Operated with Insulated Trolley Wires in a Conduit. 

An experimental electric railway has just been 
put in operation at Coney Island which is equip- 
ped with a conduit containing insulated trolley 
wires with which the trolley shoe under the car 
makes contact by means of switches placed at in · 
tervals along either side of the conduit. 

The objects of this arrangement are to avoid 


the use of overhead wires, secure a conduit system 
which will not be liable to electrical leakage due 
to moisture or water in the conduit, and incident- 
ally to make use of a higher voltage than is com- 
monly used. 

The experiment is being undertaken by the 
Universa] Electric Company of New York, who 
own patents covering the system, to demonstrate 
the practicability of this method of electric rail- 


Fic. 2. 


way propulsion, and the present line, which has 
been in operation but a few days, has во far given 
every evidence of satisfaction. 

Reference to the following figures will explain 
the details of the system. Fig 1 shows a diagram- 
matic sketch of the plant and the apparatus which 
it contains. The station generator G is connected 
to the two trolley lines in the conduit, the out- 
going and return circuit being placed on opposite 
sides. This circuit, unlike the usual trolley wire, 


is a heavily insulated lead-covered cable into 
which switches (shown in Fig. 2) are let in at dis- 
tances of seven feet, those on one side being mid- 
way between the ones on the opposite side of the 
conduit. Attached to the car is a shoe which 
passes between the arms (1) of the switches from 
which the current is taken. The shoe is about 
twelve feet in length so that its two sides are al- 


ways in contact with one or two switch arms, and 
it is held in line with the centre of the conduit 
by means of several vertical arms or rollers which 
travel in the slot. The current is led from the 
brass stripe (7) on the shoe to the car motor. 

The switch boxes are filled with oil which is 
supplied by a system of piping (12). 

Fig. 2 shows & general view of one of the 
switches which is explained in detail in Figs. 8 and 
4. The box is composed of two parts, the lower 
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section of which B has the cable passing through 
it. Theinsulation is removed from the cable in- 
side the box and a contact piece E is clamped on 
the wire. A vertical brass rod I passes through 
the box, the lower end being provided with а 
brush L which stands normally between the two 
lugs of the piece E, and is brought into contact 
with either by the turning of the shaft I. 

From the foregoing it will be seen that the 


contact arms аге normally out of circuit and only 
carry the current when moved either way by the 
trolley shoe under the car. The contact arm is 
arranged to yield inwardly if the direction of the 
motion of the car is reversed, and the shoe is 
sufficiently flexible to conform to the sharpest 


possible curve of the track. In this way the 
leakage of the current due to water in the con- 
duit is eliminated, and for this reason it becomes 
feasible to make use of currents of much higher 
voltage than is commonly used, thereby reducing 
the amount of copper necessary for the lines. 
Fig. 5 shows a section of the road at Coney 
Island with the top of the conduit removed. 
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The officers of the company are: T. C. Buck, 
president; Julian Myers. vice-president; R. T. 
Keen, treasurer, and Albert Stetson, general 
manager. 


The Northwestern Electrical Association. 

The convening of this association at Madison, 
Wis., on the 19th and 20th inst., promises to be 
an event of great interest to all the participants. 
The programme for both days is as follows: 


ir. 
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19th—Forenoon— Organization and President's 
Address. Afternoon —“ Corliss Compound En- 
gines,“ by E. L. Dobell, Sheboygan; Russell 
Tandem Compound Engines," ———: ‘‘ Gas En- 
gines Applied to Electric Light Work." Geo. A. 
Farwell, Waukesha. Evening—‘ Alternating 
Current Phenomena” (with experiments), Geo. 
Cutter, Chicago; ‘‘Economy in the Use of Me- 
ters," Prof. Jackson, Madison. 

20th—Forenoon—‘' Management of Central 
Stations,” ;; Average Charges and Meth- 
ods of Charging of Northwestern Central Sta- 
tions," P. H. Korst, Racine; The Business End 


Fig. 4. 


of Electricity," Н. C. Thom, Madison. After- 
noon and Evening— Pleasure. 


The Hartford, Conn., Chief of Police employs 
electricity in putting an end to the life of vagrant 


Fia. 5. 


dogs found in the streets unmuzzled and un- 
marked. In the rear of the station house he has 
had a cage rigged up with electrical connections. 
The cage is just large enough for а dog to stand 
in. The fore feet of the animal rest upon one 
electrode and his hind feet upon the other. When 
he is in position an electric current is switched 
on and deatu quickly ensues. 
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and storage battery street car propulsion must be 
taken as indicative of the trend in which electrical 
engineers are preparing to make future advances 
in the electric railway reldin which the overhead 


trolley now holds almost exclusive sway. 

The electric railway industry commenced on а 
practical extent on the introduction of the single 
overhead trolley with return circuit over the rails, 
although this was by no means the actual begin- 
ning of this work. Trolley roads with double 
overhead circuits had been the subject of a great 
number of trials previously, and although they 
proved impracticable at the time, this was more 
through the fault of the mechanical constructions 
attempted than through any inherent electrical 
defects. 

The early roads were general run at low 
voltages, ranging from two hundred tothree hun- 
dred and fifty volts, necessitating the use of very 
large trolley wires. The trolleys were four-wheel 
carriages, weighing from thirty to forty pounds, 
which traveled on top of the wires and had a flex- 
ible cable connecting them to the car. The 
slightest obstruction, or even a change of speed, 


often threw these trolleys on to the cars and they 


not infrequently went through the roofs. 

On one road of this construction a small boy 
with a long pole to replace the trolley was carried 
on the roof of each car as part of the regular 
equipment, and a ladder was fixed tothe rear plat- 
form to give easy access to the roof. 

The advent of the single under-running trolley, 
which may be considered as merely a mechanical 
change, solved most of the former difficulties, 
and the use of five hundred volts, which was at 
first denounced as too dangerous to permit, put 
the electric railway practically in its present con- 
dition in which it has supplanted more than one- 
quarter of the horse railways in this country. 

Now that the overhead trolley system has thor- 
oughly established itself as a permanent and 
practical institution the demand for refinements 
both from ғевіһейсе and engineering standpoints 
are heard, the public asking for the removal of 
all overhead wires and the railway companies for 
apparatus of higher efficiency and greater econ- 
о‹ау of operation. 

The prejudice which has opposed the intro- 


duction of trolley wires in some cities appears as 


unconquerable as it is unfounded, and this has 
been the chief incentive to the invention of con- 
duit systems and storage battery cars both of 
which are feasible where the traffic is sufficient 
to warrant the high first cost. This is probably 
the case only in the largest cities, and the over- 
head system will doubtless continue to be the 
rule in most places. 

The most serious objections which the present 
roads present from an engineering view are the 
leakage of current in wet weather and the elec- 
trolytic action on underground pipes caused by 
the ground return in cases where heavy currents 
are used. These are avoided entirely in the 
storage battery carsand inthe double trolley con- 


avoided on account of its cost, has been found to 
fill all requirements 1n the case of the Budapest 
railway, but if the question of insulation has been 
solved there seems to be no reason why the cost 
of equipment should not be very much reduced 
by using а current of much higher voltage than 
is usually employed and thus reduce the amount 
of copper inthe conductors. This would amount 
to a large item in any road of sufficient size to 
warrant the expense of a conduit system. 

While the field for such roads would be limited, 
work in this direction is going on which gives 
promise of eventual success; at the same time 
the present overhead systems will be pretty sure 
to be found the most available for most places. 


Time The present condition, not alone 
for a of General Electric shares in the 
Change. stock market, but of the actual 


selling business of that company, 
conclusively that ErEcTRIOITY has been right 
from the beginning in its main conten- 
tions—that the policy of the company is all 
wrong, and that the management is incompe- 
tent. 

We feel certain that no suggestion which we 
could make in regard to the policy of the com- 
pany would be well received by the Board of 
Directors. They seem to think that ELECTRIC- 
ITY is au enemy when in reality it is the best 
friend they have. While we have, in the line 
of our duty to the trade, to legitimate investors, 
and to the cause of honest business methods, told 
а great many plain truths, we have not been in- 
stigated by malice. Апа sooner or later the 
respectable and fair-minded men among the Di- 
rectors will acknowledge that the criticism of 
ELECTRICITY has been wholesome and beneficial 
to their own best interests. 

While, as we have said, it is a little too soon to 
expect a change of policy, we believe there is not 
a member of the Board of Directors but realizes 
that a change in management isimperative. The 
business which would naturally come to the 
Trust is going elsewhere, and according to the lat- 
est official statement the profits of the last five 
months are away below the average for the eight 
months previous (as claimed in the first annual 
statement). Moreover, the price of the stock in 
the market is superabundant proof of misman- 
agement, or at least proof that the public believes 
there is mismanagement. Of course all stocks 
are low; but the financial records of the day fail 
to disclose the common and preferred stock and 
debenture bonds of any other sound dividend 
away below par. 


proves 


paying company all selir 
When an 8 per cent. stock cannot be forced 
above 72 or 73 something is wrong. 

In view of the repeated statements of various 
members of the Board—all, all honorable men— 
that the company’s finances are sound, we must, 
of course, believe this to be the fact ? 


What then is wrong? Clearly nothing but 
lack of confidence in the management. 
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It is therefore natural ow ose that the Board 

are casting about in secret for a new president. 
. There is only one man in the electrical field 
to-day who is the superior of Mr. Coffin in ability 
to carry out the present policy of the Electric 
'Trust. This One Man is hopelessly modest, and 
since it has been the steadfast purpose of ELEc- 
‘TRICITY to see that virtue gets its proper reward, 
we feel perfectly justified in again bringing for- 
ward our candidate, Mr. Richard Truthful Mo- 
Donald. 

While Mr. McDonald has abundantly proved 
his ability, there is danger that he would be over- 
looked by the Board but for our &dvocacy of his 
cause. We have heretofore outlined Mr. McDon- 
ald's characteristics; but we shall persistently re- 
vert to this subject until our man wins. 

The Golden Rule of Our Candidate is, If you 
don't do others, they'll do you.” 

What more appropriate motto could there be 
for the General Electric Company under its pres- 
ent policy? 


Ж е g 

THe Street Railway and Electrical News, 
published, as we suppose from its official date line, 
somewhere in the green fields between Minneap- 
olis and St. Paul, has a few words to say about 
ELECTRICITY in its latest issue. We thank our 
contemporary for its kind attention, and have put 
its name down in our notebook along with our 
other friends. Candor compels the statement, 
however, that the opinions of a journal getting 30 
per cent. of its patronage frum the Electric Trust 


will not carry much weight in these parts. 
е е ж 


THE LATEST official statement of progress given 
out by the promoters of the St. Louis-Chicago 
electric road scheme is that twenty miles of road 
have been built. As long ago ав March 1 it was 
claimed that twenty miles of road had been built, 
and weare therefore led to believe that business 
is not rushing with the Through-by-Lightning 
Company. 


* ж + 
ALL VISITORS to the World's Fair will be wel- 
come at the booth of ELECTRICITY, Section Y, 
Northwest Gallery, Electricity Building. 


Another Statement. 


General Electric's Record for Five Months. 


The General Electrie Company has declared its 
regular quarterly dividend of 2 per cent., and 
has issued the following statement of its business 
for the five months ending May 1: 

Net profits $1,391,721. net profit for June 
(partly estimated) $360.000. total $1,751,729, 
less five months’ accrued interest on debentures 
$208,333; available for stocks $1,543,396, less five 
months’ accrued dividends on preferred stock at 
7 per cent., $124,018, and five months’ accrued 
dividends on common stock at 8 per cent. $1,014.- 
180, total $1,188,198. Net surplus for five months 
over and above aecrued interest and dividends 
$405,202. The above profits are exclusive of all 
license and royalty stocks and other securities re- 
ceived since January 81. 


Electric Lighting in Spain. 


Spaniards although slow in the adoption of 
many improvements are decidedly not so in re- 
gard to electric lighting. A large number of the 
principal towns as well as many very small ones 
have installations of their own. The latest ven- 
ture is on the part of the owner of some water 


ELECTRICITY. 


— — — . ——Ó— o 22-244 


power near the two very limited towns, Elgalbar 
and Eibar, in the Spanish province of Viscaya; 
these towns will shortly be supplied with electric 
current for both lighting and power purposes. 

The necessary working power will be furnished 
by the water of the river Dova. А newly erected 
system of dams supplies an available fall of 8.05 
meters and 300 н. p. A Hercules" turbine of 
180 Н. P. will be set up and used for the direct 
propulsion of a rotatory current dynamo of 80,000 
watts which is supplied by Messrs. Siemens & 
Halske of Berlin. The current produced by the 
dynamo has а tension of 120 volts which is in- 
creased to 50,000 volts by means of rotatory 
transformers. Elgalbar, the smaller of the two 
towns, contemplates chiefly electric lighting; 
there are here to be 80 lamps for street lighting 
and about 140 for private consumption. In the 
more industrial town, Eibar, the demand for elec- 
tric power takes the first prominence. Numerous 
locksmiths and other manufacturers have applied 
for the supply of electric power and the firm of 
Messrs. Siemens & Halske have already received 
ordersfor a considerable number of electromotors 
of from 1 to 25 н. Р. One hundred and twenty 
lamps are required for street lighting and about 
400 for private purposes. 

It is expected that the completion of the 
primary station will shortly be necessary. The 
entire installation is a private undertaking of the 
owner of the water power. 


Injunctions Granted. 


Ten Days Allowed to Procure Other Lamps. 


Judge Lacombe, of the United States Circuit 
Court, has granted temporary injunctions to the 
Edison Electric Illuminating Company of New 
York against the Holland House and the Im- 
perial Hotel. prohibiting them from using incan- 
descent electric lamps infringing the Edison 
patent, under which, as is well known, the Edison 
Electric Illuminating Company of New York is 
sole licensee in the city of New York. The 
hotels in question were given ten days to arrange 
for other means of illumination. 

This decision was not unexpected, and will 
create no surprise, 


Personal. 


Mr. M. M. Merritt, of the Boston Incandescent 
Lamp Company, met with & somewhat serious 
accident in Cleveland recently and was confined 
to his room for several days. 


Mr. Nelson W. Perry, editor of the Electrical 
World. and Miss Marie Eugenia Bedell were 
married in Brooklyn on the evening of June 28. 
Mr. Perry and his bride will spend the summer 
in Chicago. 


Mr. Herbert Laws Webb, of the Electric 


Selector and Signal Company, has lately returned 


from a trip abroad, taken in the interest of his 
company. 


Mr. S. G. Booker, of the Fidelity Carbon Com- 
pauy of St. Louis, has been in the city for the 
past week. | 


Mr. W. L. Garrison, of Boston, has sold out his 
entire interest in the Brockton Edison Station. 


Mr. Morgan Brooks, of the St. Paul Engineer- 
ing and Supply Company, who has been in the 
eity for some time, has returned to the West. 


Mr. W. C. Bryant, of the Bryant Electric Com- 
pany of Bridgeport, was in New York last week. 


Mr. Arthur E. Bowers has been appointed New 
York manager for Claflin & Kimball, and will 
push the Novak lamp. 
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ON LIGHT AND OTHER HIGH FRE- 
| QUENCY PHENOMENA. —VI. 


BY NIKOLA TESLA." 


ON THE LIGHT PHENOMENA PRODUCED BY HIGH- 
FREQUENCY CURRBNTS OF HIGH POTENTIAL AND 
GENERAL REMARKS RELATING TO THE SUBJECT. 


Returning now to the light effects which it has 
been the chief object to investigate, it is thought 
proper to divide these effects into four classes: 
1. Incandescence of a solid. 2. Phosphorescence. 
8. Incandescence or phosphorescence of a rarefied 
gas, and 4. Luminosity produced in a gas at or- 

inary pressure. The first question is, How are 
these luminous effects produced? In order to 
answer this question as satisfactorily as I am able 
to do in the light of accepted views aud with the 
experience acquired, and to add some interest to 
this demonstration, I shall dwell here upon a fest- 
ure which I consider of great importance, inas- 
much as it promises, besides, to throw a better 
light upon the nature of most of the phenomena 


uy 


Fic. 22a, Fia. 220, Fia. 290. — Fic. 23. 


SHOWING THE EFFECT OF THE PRESENCE OF A 
| Gaseous MEDIUM. 


Fic. 23.—Curious INCANDESCENCE OF A WIRE. 


produced by high-frequency electric currents. I 
have on other occasions pointed out the great im- 
portance of the presence of the rarefied gas, or 
atomic medium in general, around the conductor 
through wkich alternate currents of high fre- 
quency are passed, as regards the heating of the 
conductor by the currents. My experiments, de- 
scribed some time ago, have shown that the higher 
the frequency and potential difference of the cur- 
rents the more important becomes the rarefied 
in which the conductor is immersed, as a 
actor of the heating. The potential difference, 
however,18, ав I then pointed out.& more im- 
portant element than the frequency. When both 
of these are sufficiently high, the heating may be 
&lmost entirely due to the presence of the rarefied 
gas. The experiments to follow will show the im- 
portance of the rarefied gas, or generally of gas 
at ordinary or other pressure ав regards the in- 
eandescence or other luminous effects produced 
by currents of this kind. 

I take two ordinary 50-volt 16 c. ». lamps which 
are in every respect alike, with the exception 
that one has been opened at the top and the air 
has filled the bulb while the other is at the ordi- 
nary degree of exhaustion of commercial lamps. 
When I attach the lamp which is exhausted to the 
terminal of the secondary of the coil, which I 
have already used, as in experiments illustrated 
in Fig. 15a for instance, and turn ou the current, 
the filament, ав you have before seen, comes to 
high incandescence. When I attach the second 
lamp, which is filled with air instead of the 
former, the filament still glows, but much less 
brightly. This experiment illustrates only in 
part the truth of the statements before made. 
The importance of the filament's being immersed 
in rarefied gas is plainly noticeable but not to 
such a degree as might be desirable. The reason 
is that the secondary of this coil is wound for low 
tension, having only 150 turns, and the potential 


* A lecture delivered before the Franklin Institute at 
Philadelphia, Feb. 24, 1898, and before the National Elec- 
tric Light Association at St. Louis, Mo., March 1, 1893. 
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difference at the terminals of the lamp is therefore 
small. Were I to take another coil with many 
more turns in the secondary, the effect would be 
increased, since it depends partially on the poten- 
tial difference, as before remarked. But since the 
effect likewise depends on the frequency, it may 
be properly stated that it depends on the time 
rate of the variation of the potential difference. 
The greater this variation the more important 
becomes the gas as an element of heating. I can 
produce a much greater rate of variation in an- 
other way, which, besides, has the advantage of 
doing away with the objections which might be 
made in the experiment just shown, even if both 
the lamps were connected in series or multiple 
arc to the coil, namely, that in consequence of 
the reactions existing between the primary and 
secondary coil the conclusions are rendered un- 
certain. This result I secure by charging from 
an ordinary transformer, which is fed from the 
alternating current supply station, a battery of 
condensers, and discharging the latter directly 
through a circuit of small self-induction, as before 
illustrated in Figs. 19a, 190, 19c. 

In Figs. 22a, 226 and 22c the heavy copper 
bars BB, are connected to the opposite coatings of 
a battery of condensers, or generally in such way 
that the high frequency or sudden discharges are 


ғ” ; 

UTILIZING TRE HEATING EFFECT OF CONDUCTION 
CURRENT AND BOMBARDMENT. 

Fic. 25.—ILLUSTRATING LATERAL DIFFUSION. 


made to traverse them. I connect first an ordi- 
nary 50-volt incandescent lamp to the bars by 


means of the clamps c c. The discharges bein 

passed through the lamp, the filament is rendere 

incandescent. though the current through it is 
very small,and would not be nearly sufficient to 
produce a visible effect under the conditions of 
ordinary use of thelamp. Instead of this I now 
attach to the bars another lamp exactly like the 
first, but with the seal broken off, the bulb being 
therefore filed with air at ordinary pressure. 
When the discharges are directed through the 
filament, ав before, it does not become incandes- 
cent. But the result might still be attributed to 
one of the many possible reactions.  Itherefore 
connect both the lamps in multiple arc as illus- 
trated in Fig. 22a. Passing the discharges through 
both the lamps again the filament in the ex- 
hausted lamp / glows very brightly while that in 
the non-exhausted lamp /, remains dark as pre- 
viously. But it should not be thought that the 
latter lamp is taking only & small fraction of the 
energy supplied to both the lamps; on the con- 
trary, it may consume a considerable portion of 
the energy and it may become even hotter than 
the one which burns brightly. Inthis experiment 
the potential difference at the terminals of the 
lampe varies in sign theoretically three to four 
million times a second. The ends of the filaments 
are correspondingly electrified, and the gas in 
the bulbs is violently agitated and a large portion 
of the supplied energy 18 thus converted into heat. 
In the non-exhausted bulb, there being a few 
million times more gas molecules than in the ex- 
hausted one, the bombardment, which is most 
violent at the ends of the filament in the neck of 
the bulb, consumes a large portion of the energy 
without producing any visible effect. The reason 
is that, there being many molecules, the bombard- 
ment is quantitatively considerable, but the indi- 
vidual impacts are not very violent, as the speeds 
of the molecules are comparatively small owing to 


the smal] free (рак. In the exhausted bulb. on 
the contrary, the speeds are very great and the 
individual impacts are violentand therefore better 
adapted to produce a visible effect. Besides, the 
convection of heat is greater in the former bulb. 
In both the bulbs the current traversing the fila- 
ments is very small, incomparably smaller than 
that which they require on an ordinary low- 
frequency circuit. The potential difference, how- 
ever, at the ends of the filaments is very great 
and might be possibly 20,000 volts or more if the 
filaments were straight and their ends far apart. 
In the ordinary lamp a spark generally occurs 
between the ends of the filament, or between the 
platinum wires outside, before such a difference 
of potential can be reached. 

It might be objected in the experiment before 
shown that the lamps. being in multiple arc, the 
exhausted lamp might take a much larger current 
and that the effect observed might not be exactly 
attributable to the action of the gas in the bulbs. 
Such objections will lose much weight if I connect 
the lamps in series, with the same result. When 
this is done and the discharges are directed 
through the filaments it is again noted that the 
filament in the non-exhausted bulb /, remains 
dark, while that in the exhausted one (/) glows 
even more елү than under its normal con- 
ditions of working, Fig. 220. According to gen- 
eralideas the current through the filaments should 
now be the same were it not modified by the 
presence of the gas around the filaments, 

At this juncture I шау point out another inter- 
esting feature, which illustrates the effect of the 
rate of change of potential of the currents. I will 
leave the two lamps connected in series to the 
bars BB, a8 in the previous experiment, Fig. 225, 
but will presently reduce considerably the fre- 
quency of the currents, which was excessive in 
the experiment just before shown. 'This I may do 
by inserting a self-induction coil in the path of 
the discharges, or by augmenting the capacity of 
the condensers. When I now pass these low- 
frequency discharges through the lampe the ex- 
hausted lamp / again is as bright as before but it 
is noted also that the non-exhausted lamp /, glows 
though not quite as intensely as the other. Re- 
ducing the current through the lampe, I may 
bring the filament in the latter lamp to redness, 
and though the filament in the exhausted lanip / 
is bright, Fig. 22c, the degree of its incandescence 
is much smaller than in Fig. 226 when the cur- 
rents were of a much higher frequency. 


In these experiments the gas acts in two oppo- 
site ways in determining the degree of the incan- 
descence of the filaments, that is, by convection 
and bombardment. The higher the frequency 
and potential of the currents, the more important 
becomes the bombardment. The convection on 
the contrary should be the smaller the higher 
the frequency. When the currents are steady 
there is practically no bombardment, and convec- 
tion may therefore with such currents also con- 
siderably modify the degree of incandescence 
and produce results similar to those just before 
shown. Thus, if two lamps exactly alike, one 
exhausted and one not exhausted, are connected 
in multiple arc or series to a direct-current ma- 
chine, the filament in the non- exhausted lamp 
will require a considerably greater current to be 
rendered incandescent. This result is entirely 
due to convection and the effectis the more prom- 
inent the thinner the filament. Professor Ayrton 
and Mr. Kilgour some time ago published quan- 
titative results concerning the thermal emissivity 
by radiation and convection in which the effect of 
thin wires was clearly shown. This effect may be 
strikingly illustrated by preparing a number of 
small short glass tubes, each containing through 
its axis the thinnest obtainable platinum wire. If 
these tubes be highly exhausted, a number of 
them may be connected in multiple arc to a direct- 
current machine and all of the wires may be kept 
at incandescence with & smaller current than that 
required to render incandescent a single one of 
the wires if the tube be not exhausted. Could 
the tubes be so highly exhausted that convection 
would be nil, then the relative amounts of heat 
piven off by convection and radiation could be 

etermined without the difficulties attending 
thermal quantitative measurements. lf a source 
of electric impulses of high fre yuency and very 
high potential is employed, a still greater number 
of the tubes may be taken and the wires rendered 
incandescent by a current not capable of warming 
perceptibly a wire of the same size immersed in 
air at ordinary pressure, and conveying the en- 
ergy to all of them. 

I may here describe a result which is still more 
interesting, and to which I have been led by the 
observation of these phenomena. I noted that 
small differences in the density of the air pro- 
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duced & considerable difference in the degree of 
incandescence of the wires, and I thought that, 
since in а tube through which a luminous dis- 
charge is passed the gas is generally not of uni- 
form density, a very thin wire contained in the 
tube might be rendered incandescent at certain 
places of smaller deneity of the gas while it would 
remain dark at the places of greater density 
where the convection would be greater and the 
bombardment less intense. Accordingly а tube ¢ 
was prepared, as illustrated in Fig. 28, which 
contained through the middlea very fine platinum 
wire w. The tube was exha to s moderate 
degree and it was found that when it was attached 
to the terminal of a high-frequency coil the 
platinum wire w would, indeed, become incan- 
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descent in patches, as illustrated in Fig. 23. 
Later a number of these tubes with one or more 
wires were prepared, each showing this result. 
The effect was best noted when the striated dis- 
charge occurred in the tube, but was also pro- 
duced when the вігію were not visible, showing 
that even then the gas in the tube was not of 
uniform density. The position of the stxiæ was 
generally such that the rarefactions corresponded 
to the places of incandescence or greater bright- 
ness on the wire w. But in a few instances it was 
noted that the bright spots on the wire were cov- 
ered by the dense parts of the striated discharge, 
as indicated by / in Fig. 28, though the effect was 
barely perceptible. This was explained in a 
plausible way by assuming that the convection 
was not widely different in the dense and raretied 
places, and that the bombardment was greater on 
the dense places of the striated discharge. It is, 
in fact, often observed in bulbs that under cer- 
tain conditions a thin wire is brought to higher 
incandescence when the air is not too highly 
rarefied. This is the case when the potential of 
the coil is not high enough for the vacuum, but 
the result may be attributed to many different 
causes. cases this curious phenomenon of 
incandescence disappears when the tube, or rather 
the wire, acquires throughout a uniform temper- 
ature. 

Disregarding now the modifying effect of con- 
vection, there are then two distinct causes which 
determine the incandescence of a wire or filament 
with varying currents, that is, conduction current 
and bombardment. With steady currents we 
have to deal only with the former of these two 
causes, and the heating effect is a minimum, since 


TA 
бас” 
PHOSPHORESOENCE. 


the resistance is least to steady flow. When the 
current is a varying one, the resistance is greater 
and hence the heating effectis increased. Thus, 
if the rate of change of the current is very great, 
the resistance may increase to such an extent that 
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the filamentis brought to incandescence with in- 
appreciable currents, and we are able to take a 
short апа thick block of carbon or other material 
&nd bring it to bright incandescence with a cur- 
rent incomparably smaller than that required to 
bring to the same degree of incandescence an 
ordinary thin lamp filament with & steady or low 
frequency current. This result is important, апа 
illustrates how rapidly our views on these sub- 
jects are changing, and how qui»kly our field of 
knowledge is extending. In the art of incandes- 
centlighting, to view this result in one aspect 
only, it has been commonly considered as an 


INCANDESCENCE OR PHOSPHORESCENCE OF RARE- 
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essential requirement for practical success that 
the lamp filament should be thin and of high re- 
sistance. But now we know that the resistance 
to the steady flow of the filament does not mean 
anything; the filament might as well be short and 
thick; for if it be immersed in rarefied gas it will 
become incandescent by the passage of a small 
current. It all depends on the frequency and 
potential of the currents. We may conclude from 
this that it would be of advantage, so far as the 
lamp is considered, to employ high frequencies 
for lighting, as they allow the use of short and 
thick filaments and smaller currents. 

If a wire or filament be immersed in a homo- 
geneous medium, all the heating is due to true 
conduction current, but if it be enclosed in an 
exhausted vessel the conditions are entirely differ- 
ent. Here the gas begins to act and the heating 
effect of the conduction current, as is shown in 
many experiments, may be very small compared 
with that of the bombardment. This is especially 
the case if the circuit is not closed and the poten- 
tials of course very high. Suppose a fine filament 
enclosed in an exhausted vessel be connected with 
one of its ends to the terminal of a high tension 
coil and with its other end to a large insulated 
plate. Though the circuit is not closed, the fila- 
ment, as I have before shown, is brought to in- 
candescence. If the frequency and potential be 
comparatively low, the filament is heated by the 
current passing through it. If the frequency and 
potential, and principally the latter, be increased, 
the insulated plute need be but very small, or may 
be done away with entirely; still the filament will 
become incandescent, practically all the heating 
being then due to the bombardment. A practical 
way of combining both the effects of conductior 
current and bombardment is illustrated in Fig. 
24, in which an ordinary lamp is shown provided 
with а very thin filament which has one of the 
ends of the latter connected to & shade serving 
the purpose of the insulated plate, and the other 
end to the terminal of a high tension source. It 
should not be thought that only rarefied gas isan 
important factor in the heating of а conductor by 
varying currents, but gas at ordinary pressure 
may become important if the potential difference 
aud frequency of the currente are excessive. On 
this subject I have already stated that when а 
conductor is fused by a stroke of lightning the 
current through it may be exceedingly small, not 
even sufficient to heat the conductor perceptibly, 
were the latter immersed in a homogeneous 
medium. 

From the preceding it is clear that when a con- 
ductor of high resistance is connected to the ter- 
minals of a source of high frequency currents of 
high potential, there may occur considerable dis- 
sipation of energy, principally on the ends of the 
conductor, in consequence of the action of the 
gas surrounding the conductor. Owing to this, 
the current through a section of the conductor at 
а point midway between its ends may be mnch 
smaller than through a section near the ends. 
Furthermore, the current passes principally 
through the outer portions of the conductor, but 
this effect is to be distinguished from the skin 
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effect as ordinarily interpreted. for the latter 
would or should occur also in а continuous incom- 
pressible medium. If a great many incandescent 
lamps are connected in series to a source of such 
currents, the lamps at the ends may burn brightly, 
whereas those in the middle may remain entirely 
dark. This is due principally to bombardment, 
as before stated. But even if the currents be 
steady, provided th» difference of potential is 
very great, the lamps at the ends will burn more 
brightly than those in the middle. In such case 
there is no rhythmical bombardment and the re- 
sult is produced entirely by leakage. This leak- 

e or dissipation into space when the tension is 
high is considerable when incandescent lamps 
are used, and still more considerable with arcs, 
for the latter act like flames. Generally, of 
course, the dissipation is much smaller with 
steady than with varying currents. 

I have contrived an experiment which illustrates 
in an interesting manner the effect of lateral diffu- 
sion. If a very long tube is attached to the ter- 
minal of a high frequency coil, the luminosity is 
greatest near the terminal and falls oft gradually 
towardsthe remote end. This is more marked if 
the tube is narrow. | 

A small tube, about one-half inch in dia- 
meter and twelve inches long, Fig. 25, has one of 
its ends drawn out into a fine fibre f nearly three 
feet long. The tube is placed in a brass socket T 
which can be screwed on the terminal т, of the 
induction coil. The discharge passing through 
the tube first illuminates the bottom of the same, 
which is of comparatively large section; but 
through the long glass fibre the discharge cannot 
pass. But gradually the rarefied gas inside be- 
comes warmed and more conducting and the dis- 
charge spreads into the glasa fibre. This spread- 
ing 18 80 slow that it may take half a minute or 
more until the discharge has worked through up 


to the top of the glass fibre, then presenting the 


appearance of а strongly luminous thin thread. 
By adjusting the potential at the terminal the 
light may be made to travel upwards at any 
speed. nce, however, the glass fibre is heated 
the discharge breaksthrough its eutire length in- 
stantly. The interesting point to be noticed is that 
the higher the frequency of the currents, or in other 
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words, the greater relatively the lateral dissipa- 
tion, at a slower rate may the light be made to 
propagate through the fibre. This experiment is 
best performed with & highly exhausted and 
freshly made tube. When the tube has been used 
for some time the experiment often fails. It is 
possible that the gradual and slow impairment of 
the vacuum is the cause. This slow propagation 
of the discharge through a very narrow glass tube 
corresponds exactly to the propagation of heat 
through a bar warmed at one end. The quicker 
the heat is carried away laterally the longer time 
it will take for the heat to warm the remote end. 
When the current of а low frequency coil is 
passed through the fibre from end to end, then 
the lateral dissipation is small and the discharge 
instantly breaks through almost without excep- 
tion. 

After these experiments and observations, which 
have shown the importance of the discontinuit 
or atomic structure of the medium and which will 
serve to explain. in a measure at least, the nature 
of the four kinds of light effects producible with 
these currents, I may now give you an illustra- 
tion of these effects. For the sake of interest I 
may do this in в mauner which to many of you 
might be novel. You have seen before that we 
may now convey the electric vibration to а body 
by means of & single wire or conductor of any 
kind. Since the human frame is conducting, I 
may convey the vibration through my body. 

First, as in some previous experiments, I con- 


nect my body with one of the terminals of a high 
tension transformer und take in my hand an ex- 
hausted bulb which contains a small carbon but- 
ton mounted upon a platinum wire leading to the 
ontside of the bulb, and the button is rendered 
incandescent as soon as the transformer is set to 
work (Fig. 26) I may place a conducting shade 
on the bulb which serves to intensify the action, 
but зв not necessary. Nor is it required that the 
button should be in conducting connection with 
the hand through a wire leading through the 
glass, for sufficient energy may be transmitted 
through the glass itself by inductive action to 
render the button incandescent. 

Next I take a highly exhausted bulb containing 
& strongly phosphorescent body, above which is 
mounted a small plate of aluminum on a platinum 
wire leading to the outside, and the currents 
flowing through my body excite intense phos- 
phorescence in the bulb, Fig. 27. Nextagain, I 
take in my hand a simple exhaust tube, and in 
the same manuer the gas inside the tube is ren- 
dered highly incandescent or phosphorescent, 
Fig. 28. Finally, I may take in my hand a wire, 
bare or covered with thick insulation, it is quite 
immaterial; the electrico vibration is so intense as 
to cover the wire with a luminous film, Fig. 29. 

A few words must now be devoted to each of 
these phenomena. In the first place, I will con- 
sider the inGundescence of a button or of а solid 
in general, and dwell upon some facts which 
apply equally to all these phenomena. It was 
pointed out before that when a thin conductor, 
such as » lamp filament for instance, is connected 
with one of its ends to the terminal of a trans- 
former of high tension the filament is brought to 
ineandescence partly by a conduction current and 
partly by bombardment. The shorter and 
thicker the filament the more important becomes 
the latter, and fiually, reducing the filament {оа 
mere button, all the heating must practically be 
attributed to the bombardment. So in the ex- 
periment before shown the buttou is rendered 
incandescent by the rhythmical impact of freely 
movable small bodies 1n the bulb. These bodies 
may be the molecules of the residual gas, parti- 
cles of dust gr lumps torn from the electrode; 
whatever they are, it is certain that the heating 
of the button is essentially connected with the 
pressure of such freely movable particles, or of 
atomic matter in general, in the bulb. The heat- 
ing is the more intense the greater the number of 
impacts per second and the greater the energy of 
each impact. Yet the button would be heated 
also if it were connected to а source of а steady 
potential. Iu such а case electricity would be 
carried away from the button by the freely mova- 
ble carriers or particles flying about, and the 
quantity of electricity thus carried away - might 
be sufficient to bring the button to incandescence 
by its paesage through the latter. But the bom- 
bardment could not be of great importance in 
such case. For this reason it would require a 
comparatively very great supply of energy to the 
button to maintain it at incandescence with a 
steady potential. The higher the frequency of 
the electric impulses the more economically can 
the button be maintained at incandescence. One 
of the chief reasons why this is во is, I believe, 
that with impulses of very high frequency there 
is Jess «xchange of the freely movable carriers 
around the electrode, and this means that in the 
bulb the heated matter is better confined to the 
neighborhood of the button. If a double bulb, 
as illustrated in Fig. 80. be made, comprising a 
large globe в and a small one +, each containing 
as usual a filament f mounted on a platinum wire 


SHOWING THE EFFECT OF CONFINING THE САЗ 
AROUND THE ELECTRODE. 


wand w,, it is found that if the filaments f.f be 
exactly alike it requires less energy to keep the 
filament in the globe b at a certain degree of in- 
candescence than that in the large globe B. This . 
is due to the confinement of the movable parti- 
cles around the button. In this case it is also 
ascertained that the filament іп the small globe 0 
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в less deteriorated when maintained a certain 
ength of time at incandescence. This is a nec- 
зввагу consequence of the fact that the gas in the 
imall bulb becomesstrongly heated and therefore 
| very good conductor, and less work is then per- 
‘ormed on the button, since the bombardment 
becomes less intense as the соо of the 
ras increases. In this construction, of course, 
he small bulb becomes very hot, and when it 
‘eaches an elevated temperature the convection 
ind radiation on the outside incrcase. On an- 
9X ther occasion I have shown bulbs in which this 
lrawback was largely avoided. Іп these in- 
itances & very sal bulb, containing в refractory 
button, was mounted in a large globe and the 
ipace between the walls of both of was highly 
x hausted. The outer large globe remained com- 
»aratively cool in such constructions. When the 
arge globe was on the pump and the vacuum be- 
‚ween the walls maintained permanent by the 
*ontinuous action of the pump, the outer globe 
would remain quite cold, while the button in the 
mall bulb was kept at incandescence. But when 
the seal was made, and the button in the small 
oulb maintained incandescent some length of 
ime, the large globe too would become warmed. 
From this I conjecture that if vacuous space (as 
Prof. Dewar finds) cannot convey heat, it is so 
merely in virtue of our rapid motion through 
space or, generally speaking, by the motion of the 
medium relatively to us, for a permanent condi- 
tion could not be maintained without the medium 
being constantly renewed. А vacuum cannot, 
according to all evidence, be permanently main- 
tained around a hot body. 


In these constructions, before mentioned, the 
3mall bulb inside would, at least in the first 
stages, prevent all bombardment against the 
;»uter large globe. It occurred to me then to 
iscertain how a metal sieve would behave 1n this 
‘espect, and several bulbs, as illustrated in Fig. 
31, were prepared for this purpose. In a globe 
> was mounted a thin filament f (or button) upon 
v platinum wire w passing through а glass 
item and leading to the outside of the globe. 
The filament f was surrounded by а metal 
tieve 3. It was found in experiments with 
such bulbs that a sieve with wide meshes appar- 
sntly did not in the slightest affect the bombard- 
nent against Ше globe b. When the vacuum was 
aigh the shadow of the sieve was clearly pro- 
ected against the globe and the latter would get 
10t in a short while. In some bulbs the sieve 8 
vas connected to а platinum wire sealed in the 
rlass. When this wire was covnected to the 
ther termini] of the induction coil (the E. М. F. 
eing kept low in this case), or to an insulated 
„ate, the bombardment against the outer globe 
|, was diminished. By taking a sieve with fine 
neshes the bombardment against the globe b was 
lways diminished, but even then if the exhaustion 
yas carried very far, and when the potential of 
he transformer was very high, the globe b would 
е bombarded and heated quickly, though no 
hadow of the sieve was visible owing to the 
mallness of the meshes. But a glass tube or 
ther continuous body mounted so as to surround 
he filament did entirely cut off the bombard- 
nent, aad for awhile the outer globe b would 
emain perfectly cold. Of course when the glass 
ube war sufficiently heated the bombardment 
gainst the outer globe could be noted at once. 
(he experiments with these bulbs seemed to show 
hat the speeds of the projected molecules or 
articles must be considerable (though quite in- 
ignificant when compared with that of light), 
ther wise it would be difficult to understand how 
hey could traverse a fine metal sieve without 
wing affected, unless it were found that such 
small particles or atoms cannot be acted upon 
lirectly at measurable distances. In regard to 
һе speed of the projected atoms, Lord Kelvin 
has recently estimated it at about one kilometre 
+ second or thereabouts in an ordinary Crookes 
bulb. Ав the potentials obtainable with a disrup- 
tive discharge coil are much higher than with 
ordinary coils, the speeds must of course be 
much greater when the bulbs are lighted from 
such а coil. Assuming the speed to be as high as 
five kilometres and uniform through the whole 
trajectory, as it should be in a very highly ex- 
hausted vessel, then if the alternate electritica- 
tions of the electrode would be of a frequency of 
five millions, the greatest distance a particle could 
get away from the electrode would be one milli- 
metre, and if it could be acted upon directly at 
that distance the exchange of electrode mutter 
or of the atoms would be very slow and there 
would be practically no bombardment against the 
bulb. This at least shonld be soif the action of 
an electrode upon the atoms of the residual ZAB 
would be such as upon electrified bodies which we 


can perceive. А hot body enclosed in an ex- 
hausted bulb produces always atomic bombard- 
ment, but а hot body has no definite rhythm, for 
its molecules perform vibrations of all kinds. 

If & bulb containing & button or filament be 
exhausted as high as it is possible with the great- 
est care and by the use of the best artifices, it is 
often observed that the discharge cannot, at first, 
break through. but after some time, probably in 
consequence of some changes within the bulb, 
the discharge finally passes through and the but- 
ton is rendered incandescent. In fact. it appears 
that the higher the degree of exhaustion the 
easier is the incandescence produced. There 
seems to be no other causes to which the incan- 
descence might be attributed in such case except 
to the bombardment or similar action of the 
residual gas. or of particles of matter in general. 
But if the bnlb be exhausted with the greatest 
care can these play an important part? Assume 
the vacuum in the bulb to be tolerably perfect. 
the great interest then centres in the question: Is 
the medium which pervades all space continuous 
or atomic? If atomic then the heating of a con- 
ducting button or filament in an exhausted vessel 
might be due largely to ether bombardment, and 
then the heating of a conductor in general 
through which currents of high frequency or 
oy be potential are passed must be moditied by the 
behavior of such medium; then also the skin 
effect, the apparent increase of the ohmic resist- 
ance, etc., admit, partially at least, of a different 
explanation. 

It is certainly more in accordance with many 
phenomena observed with high-frequency cur- 
rents to hold that all space is pervaded with free 
atoms rather than to assume that it is devoid of 
these and dark and cold, for so it must be if 
filled with a continuous medium, since in such 
there can be neither heat nor light. Is, then, 
energy transmitted by independent carriers or 
by the vibration of a continuous medium ? This 
important question is by no means 88 yet posi- 
tively answered. But most of the effects which 
are here considered, especially the light effecta, 
incandescence, or phosphorescence, involve the 
presence of free atoms and would be impossible 
without these. 

In regard to the incandescence of a refractory 
button (or filament) in an exhausted receiver, 
which has been one of the subjects of this inves- 
tigation, the chief experiences, which may serve 
asa guide in constructing such bulbs, may be 
summed up as follows: 1. The button should be 
as small as possible. spherical, of a smooth or 
polishec surface and of refractory material which 
withstands evaporation best. 2. The support of 
the button should be very thin and screened by 
an aluminum and micasheet, as I have described 
on anofher occasion. 8. The exhaustion of the 
bulb should be as high as possible. 4. The fre- 
quency of the currents should be as high as 
practicable. 5. The currents should be of a har- 
monic rise and fall, without sudden interruptions. 
6. The heat should be contined to the button by 
inclosing the same in a small bulb or otherwise. 
7. The space between the walls of the small bulb 
and the outer globe should be highly exhausted. 


( To be continued.) 


Turpin, the inventor of melinite, has submitted 
to the French War Office an electric gun alleged 
to be capable of discharging 25,000 projectiles in 
five minutes and to have а range of several miles. 


The apparatus is comparatively light in weight, 
80 that it can be drawn by two horses and worked 
by four men. The projectiles are small shells 
charged with a secret chemical preparation, 
spreading death for sixty yards around. The 
English Government is said to be negotiating for 
the purchase of the invention, though skeptical 
of its value. 


Boston Notes. 


The project for changing the location of some 
of the street car tracks in Lynn is arousing more 
interest in that city of shoes than any?other topic. 
The traveling public are taking the matter in hand 
and by petitions and enquiries are demonstrating 
the injustice to the community that must ensue, 
and especially to the working classes, should the 
proposed changes be made. 


For some time past there have been lively doings 
in the suburban towns of Reading, Wakefield and 


Stoneham in connection with a public agitation for 
the adoption of the Municipal Lighting Act of 1891 
entitling towns and cities to purchase or erect 


and operate their own gas and electric light 
plants. These communities have for 9 8 
past been acting independently. Appeals have 
been made to the State Legislature for power to 
compel the local lighting company to sell its plant 
8t в fair market price to the town of Wakefield. 
Ав yet no such sale has been effected though ne- 
gotiations still continue in progress. Now, how- 
ever, the prominent men representing the local 
boards of trade are trying to formulate a acheme 
whereby the three towns shall conjointly establish 
a municipal lighting plant. locating it in Wake- 
fleld, the other towns taking their supply from 
this central station. 


Much interest is being taken in the tests that 
are now being made with the large alternating 
current motor that has been installed by the 


Hartford, Conn., Electric Light Company. The 
motor is of 300 m. P. and ir operated by current 
generated at the Farmington water power station. 
By this means the city of Hartford is being sup- 
plied with power from one of the best water priv- 
ileges in the State. 


There was quite 4 demonstration a few days ago 
in the town of North Weymouth, the occasion be- 
ing the opening for regular traffic of the extension 


of the Quincy and Boston Electric Street Railway 
across Weymouth Fore River into the town of 
that name. The traveling public greatly appre- 


ciate the facilities by means of which they can 
take an electric car in the very centre of Boston 
and ride out fourteen miles into the shoe manu- 
facturing region. In fact, any one can now travel 
by electrics from Peabody, some twenty miles 
north of Boston, passing through the latter city, 
and fourteen miles south, a direct run of thirty- 
four miles. Ere many months are over & like 
feat will be possible from Gloucester. forty miles 
north to Brockton, twenty-two miles south of 
Boston, thus making a clear run by electric cars 
of over sixty miles, The way in which Eastern 
and Southern Massachusetts is being covered by 
electric railways is one of the interesting features 
of electric railway development; still many addi- 
tional new roads are under construction. There 
is neither lack of capital nor of enterprise in this 
section of the country. 

The various firms in Boston who make в spec- 
ialty of wiring and installing electric lights iu 
dwelling houses are enjoying quite а boom. for 
among the innumerable buildings now being 
егессей in or around this city very few in. 
deed, whether mansions or cottages, butare wired 
throughout when building for bells and lights. 


General News. 


What is Going on in the Electrical World. 


St. Louis, Mo.— Electric cars have taken the 
place of horse cars on the Cass avenue line. 


Manitov, Col.—The franchise granted to M. 
A. Leddy has been recalled by the town council. 


Columbia, 8. C.—Electric motors have je 
installed in the Fenitentiary shops to run the 
machinery. x 

Batavia, М. Y.— The taxpayers of this village 
have voted in favor of the town. purchasing an 
electric lighting plant and operating it. $23. 
will be raised for this purpose. К 

Milwaukee, Wis.— The Milwaukee and Wau- 
Satin Railway, now employing steam ава ши 
power, is to be changed soon to ап electric road. 

do, Ohio. The Toledo Electric Company's 

es DINE which is said to be the finest ri 

light plant west of New York, is nearly ready 

begin work. : — 
ky, Ohio. —The Sandus y, Milan 

Norwelk E ectric Railway is nearly completed. 
The new line is practically an extension 0 

People's Electric Railway of Sandusky. » 

i ington and АГ 

Washington, D. C.—The Washing Ae 
lington Electric Railroad Company are having Y 


1 to Mt. Vernon for a propo 


ec 
Flootrin railway direct from Washington to that 
place. 
1 that the 
Can.—]1t is understood here 
1 ud Mimico Electric Railway pass 
into the hands of the Toronto Street wai 
Company in а few days, and that the cars 
latter will run to the Humber. 7. pr 
. Texas.—The council Has gri 
Козы to the Harrisburg Electric Railroad 
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Company for a period 
road to be built by the. 


long, beginning in this city an 
risburg. 


Phoenix, Ariz — The contract foc lightin 
, è the 
с has been awarded to the Phenix ight 
an ower Company and the East End Electric 


running to Har- 


f twenty-five years. The Me and brought to a standstill in a twinkling. It 

company willbe five miles 18 equipped with a Westinghouse single reduc- 

tion twenty horse power motor and is fitted with 
an air brake instead of the ordinary brakes used 
on the street cars. 


Providence, R. I.—The Journal states that 
the Union Railroad Company has let the contract 
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j Company, each company to furnish the 
de camber d lights ав the other and of the 


game power. 


М. Y.—If a report current here is to 
5 the Edison General Electric Com- 
pany will in а few months remove its works from 
Schenectady to Depew, the new town near this 
city, being issatisfled with its site in Schenectady, 
where the plant is annually liableto damage from 
floods in the Mohawk River. 


izabeth, N. J.—The plant of the Electric 
Light Company: lately totally destroyed by fire, 
is now almost entirely replaced by new apperatus. 
In less than forty-eight hours the lights extin- 
guished by the fire were burning again, the com- 
pany having ordered dynamos, engines, etc., 
before the flames had subsided. 


Utah.—The suit of D. F. Walker 
8 5 Salt Lake and Ogden Gas and Electric 
Li ht Company has been withdrawn, the differ- 
a в between the parties having been amieably 
sett d. The company will at once reconstruct 
jte Sint and make extensive improvements both 
in this city and at Ogden. : - 
i The South Jersey Traction 
C BE Nae dud into possession of a 1 the fran- 
bison 2nd property of the Bridgeton and Mill- 
сі leT rnpike Compan and the Bridgeton Rapid 
Tr | ait Company. The Traction Company is 
building the electric road in Bridgeton and be- 


tween Bridgeton and Millville. 


The electric light plant, 

Bon Dcon n the hands of & receiver since 
a tember, has been sold. The Northwest 
Go al Electric Company of Portland purchased 
Шото ] property апа part of the plant, consisting 
9 A wires, franchise, etc., and Charles A. 
Si ас; of Roseburg, purchased the engine, 
Баса 'and other appliances at the power house. 


a.--An electrically operated 

Davenport hug been introduced here and is 
Sal eds oft tive work on the streets 1n which rails 
doing e The car is operated with the greatest 


72. сап ре shot along with any speed desira- 


for the overhead wire construction of upwards of 
eeventy miles of track, and the intention 1s to 
push this part of the work to completion at the 
rate of a mile а day, so that the trolley can be 
put in operation. if unexpected obstacles are not 
encountered, early in the fall. Then the city will 
have about fifty miles of trolley. not including 
the four miler on the Broad street route to Paw- 
tuxet, and the suburban districts willhave nearly, 


iu West Hartford, Farmington and Canton. The 
company is authorized to increase its capital to 
$1,000,000. It may exterd its tracks to Collins- 
ville, New Britein and Plainville and connect at 
the сну une with the Hartford and Wethersfield 
Horse Railway Company under such terms as the 
railroad commissioners may prescribe if the two 
companies cannot agree. 


The New Ward Projector. 


The Electric Construction and Supply Company of New 
York City, well known for its line of Ward Arc Lamps, 
has been the ptoneer concern in this country to introduce 
projectors using the Mangin reflecting lens which has ac- 
quired a wide reputation abroad but has heretofore been 
unknown in this country. 

A well designed searchlight with a Mangin lens is now 
being manufactured by this company, and 18 shown In the 
illustra! ton on this page. its most impcrtant features out- 
sideof the lens being the simplicity of its construction and 
the apparatus by means of which it is manipulated. 

The frame із cylindi ical and made of polished brass, and 
is mounted on a standard of the same material. The re- 
flecting lens is mounted in the rear end of the cylinder, 
shown open іп the illustration. The lamp, of the Ward pat- 
tern, is mounted In the front of the drum. the case contain- 
ing the mechanism being placed in front of the carbons, 
which face the reflector, 80 that no direct rays from the arc 
are reflected from the front glass, the light coming entirely 
from the reflecting lens. 

J he barrel is arranged to revolve horizontally upon its 
standard, and can also be tilted vertically through a con- 
siderable angle, these two movements being controlled by 
meansof gearing from the pilot house upon which the re- 
flector is mounted. 

The lamp, which feeds by gravity, is controlled by nicely 
adjusted mechanism which operates with perfect freedom 
when the lamp is set at its greatest angle. The lamp is 
also provided with a horizontal feed along the barrel so 
that the focus of the carbons can be said to produce a 
concentrated beam of light or to spread the rays over a 
greater area if desired. The company has one of these pro- 
jectors on exhibition in its office, 18 Cortlandt street. N.Y., 
an inspection of which will verify the claims made for the 
new Instrument. The len еч. which are all made In this 
country, сар be sup piled at a great reduction over the im- 
ported ones, and the price of the apparatus is therefore 
but little greater than the old style metal reflectors. 


The E. E. and S. Porcelain Covered Branch Block. 


Herewith is given a cut of the improved Branch Block 
manufactured by the Electric Engineering and Supply 
Company. 308 and 310 West Jefferson street, Syracuse, N.Y. 

In order to satisfy the underwriters’ requirements and at 
the same time improve the appearance and add to safety 
and convenience іп use, the E. E. and 8. Company have 
fitted their branch blocks with porcelain covers. They 
are made of the well-known ** Syracuse " porcelain, neatly 
finished and held in place by a thumb nut. These are 
readily removed by the fingers, avoiding the necessity of 
screwdriver or pliers and rendering the block unusually 
easy of access. 

The cover protects the connections from dirt and accu- 


THe E. E. AND 8. PonckLAIN CovERED Branca Brock. 


if not altogether, twenty miles covered by electric 
cars. 


Hartford, Conn.—The Hartford and West 
Hartford Horse Railway Company’s amended 
charter 'has been reported favorably in the Senate. 
It provides that the company may use any motive 
power but steam and may use electricity for heat 
and light. It may,sell and distribute electricity 


mulation of floating particles and ſu case of a melted fuse 
retains the metal and prevents possible damage. 


The blocks are strong and compactly made. of ample 
carrying capacity and easily wired, and the matn and 
branch wires are separated by: projections from the porce- 
lain base. while both are held‘away from the ceiling. 

These blocks are satisfactory in every respect and en- 
dorsed by underwriters and users everywhere. 
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The Massachusetts Chemical Company, manufacturers 
of the well known Insullac, report an increased sale of 
their material notwithstanding the general depression of 
business. They have already begun to ship in conside able 
quantitiesto European ports, and state that the managers 
Of twelve of the largest street railways in this country 
have issued orders that no new motors will be accepted by 
them unless they are insulated with Insullac. 


The Ansonia Electiic Company report that notwith- 
Standing the long days аге here the sale of Stanley Trans- 
formers does not seem to decrease ір the sligh est. 


The W.S. Hill Electric Company. ever on the ulert to sus- 
tain the fine reputation it has gained for electrical appa- 
ratus of the highe-t grade, has just issued one of the hand- 
somest illustrated catalozues that have appeared for some 
time past in the electrical field. The volume is profusely 
illustrated unh cuts of about every device this company 
manufactures, each cut being accompanied with descrip- 
tive matter and price list for eve y size Іп which the de- 
vices are maie. Several handsome cuts а ear of the 
marble switchboard for 50 circuits recently made fur the 
Narragansett Electric Light Company's s'ation at Provi- 
dence, R. I., which switchboard is entitled to rank as the 
most unique and beautiful piece of work of its kind ever 
manufactured. Every cential station manager ought to 
have a copy of this catalogue. 


Since the Elektron Manufacturing Company opened its 

Boston office at 108 Milk street it has done more than a 
satisfactory business with its efficient motors for elevator 
work. A number of good contracts have boen secured, 
and at present Mr. E. Marshall, manager, is installing com- 
plete passenger elevators ір three large business blocks. 
In each case a 10 B. r. engine is called for to operate the 
elevators, and those which have already been installed are 
giving unbounded satisfaction. Mr. Marshall 18 an old hand 
at elevator work ; knows just every modern improvement 
that 18 required, and Is taking care of the Elektron Manu- 
facturing Company's business in good shape. 


The new style of porcelain cleat for inside wiring which 
the Hammond Cleat Company recently placed on the mar- 
kot has met with a prompt and ready demand. The com- 
pany has received a big pile of orders and is 1n receipt of 
many flattering testimonials from those who have used 
this specialty. 


The Consolidated Electiic Manufacturing Company, 
Boston, has this week shipped another of its 60-arc light 
dynamos, equipped with the Elkins Automatic Regulator, 
which is proving one of the most efficient and econ mical 
devices that have у et been applied to arc dynamcs. 


So prosperous has the Brown Electric Com; any of Bos- 
ton become since its recent organization that it has been 
decided to double up its capital so as to enable it the 
better to take care ot its rapidly expandiug business, and 
to carry a larger and more complete line of electrical 
goods. 


The Mather Electric Company has just completed the 1n- 
stallation of an isolated plant of their system inthe nine 
story building just erected by and for the International 
Trust Company corner Devonshire and Milk stieets, Bos- 
ton. The plant is of 600 lights capacity, the dynamos used 
being what is known as the Kodak,” direct coupled with 
a Westinghouse engine, which together form the most 
compact and efficient combination now on the market and 
splendidly adapted where space is limited as in this par- 
ticular case. This isthe first installation of the kind in 
Boston, and it is naturally exciting a large share of in- 
terest. 


The Boston Braid Company, which makes a specialty of 
braiding silk for incandescent lamp filameuts. has found it 
necessary to lease more ample factory room, and bas more 
than doub:ed its facilities for making Its hi;h grade silks, 
which are now in use eve ywhere. 


Messrs. J. W. Penfleld & Co., Willoughby, O., one of the 
largest manufacturlog concerns 1n the State, will soon 
place on the market a line of friction clutches e-pecially 
adapted for use in electrical power plants. 


Price List No. 6 has just been tssued by the Okonite 


company, Limited, from the New York headquarters, 13 
Park Row. It is a pamphlet of over tifty pages, contalr- 
ing а fund of valuable information concerning the cele- 
brat ed product ef the company, and should be in the pos- 
session of everyone interested in the perfect insulation of 
telepbone, telegraph. electric light and power wires and 
cables. It calls special attention to three thicknesses of 
insulation furnished respectively for low, medium and 
high tension currents. The covers are rich in appearance 
and elaborately designed and show a litho srached title 
tato which the well-K iowa Okontte trademark enters con- 
spicuously, the whole showing off finely on a gold back- 
ground. There is also a view of the company's exteusive 
works at Passalc, N. J., and Manchester, England. 


The Ansonia Electric Company are now In position to 
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prices. Judging from the number of orders they are re- 
ceiving. the new lamp is even better than the old Sun- 
beam. 


The Ansonia Electric Company report that the demand 
for Crocker-Wheeler motors was never as large as within 
the past month, particularly the fan motors. They also 
report а number of sales of motors for the pumping of 
organs. 


INCORPORATIONS. 


The United States Electric Lampli zhter Company, De- 


. troit, Mich. Capital stock, $50,000. 


The Knickerb-cker Electric Lizht Company of Flatbush, 
Kings County, N. Y.—to furnish light and power. Ca; ital 
Stock, $30,000. Incorporators: Richard Ficken, Flatbush ; 
Thomas Murtha, New York; Richard Ulman, New York; 
William E. Martin, Brooklyn; John Murphy, Brooklyn. 


The stockholders of the Salt Lake and Ogden (Utah) 
Electric Li» ht and Gas Company at a recent meeting 
unanimously decided on an increase issue of 8500.000 bonds. 
The purpose of the increase is to meet the expe.s8e of im- 
provemeuts in the gas and electric light plants. 


The Cleveland Cross Town Street Railroad Company, 
Cleveland, O.—to construct and operate street railroads by 
electricity or other motive power. Capital stock, $10,000. 
Promoters : 8. H. Short, Jotham Potter, L. A. Russell, W. 
C. Scofield and Geo. F. Scofleld. 


The Orient Electric Company, Youngstown, Ohio—to 
manufacture, repair and deal in arc and incandescent elec- 
tric lamps, electrical machinery, specialties, etc. Promo- 
ters: F. Wagland Brown, Linus s. Denison, Clyde O. 
Shatto, Fred C. Brown and Albert I. Powers. 


The Dills Manufacturing Company, Sprague, Wash.—to 
manufacture and sell an electric lamp hanger. Capital 
stock, $10,000. Promoters: Elbert Dilis, S. К. DeRackin 
and Leonard F. Williams. 


"The Suburban Electric Company, Wheeling, W. Va.—to 
supply light, heat and power by means of electricity in 
Wheeling and vicinity. Promoters: Geo. W. Woods, J. J. 
Woods, I. M. Garvin and B. W. Peterson, Wheeling, W.Va. 


The Farrall Electric Heat and Lizht Company, New 
York, N. Y.—to manufacture, use and sell and grant to 
others the right to use and sell apparatus for heating and 
lighting by electricity under U. 8. patents of Theophilus 
ҒаггаП. Capital stock, $1.000,000. Promoters: Henry A. 
Hubert, New York City; Wm. Albert Rudd, Brooklyn, N.Y.; 
Win. E. Baskette, New York City. 


The Hornberger Electric Manufacturing Company, Elk- 
hart, Ind.—to manufacture and sell and lepair electrical 
apparatus of all kiuds. Capital stock, $20,000. Promoters: 
Wm. H. Horaberger, Chas. A. Hor. „berger and John C. 
Boss, Elkhart, Ind. 


The Idaho Electric Railway, Light and Power Company, 
Welser. Idaho—to construct au electric railway from 
Weiser to the Seven Devils. ‘The company із composed of 
омо capitalists ard local resicents. 


The Albert Lea Electric Company, Albert Lea, Minn.— 
to manufacture and furnish electric light and power, etc. 
Capital stock, 135.000. Promoters: €. G. Edwards, S. H. 
Cady. W. E. Todd, Harry Jones and S. S. Edwards, all of 
Albert Lea. 


The McDonald Company, Norfolk. Va.—busines3: real 
estate and improvements; water, gas and electric works; 
securilles, etc. Promoters: R. Н. MeDo ald, San Fran- 
cisco; Wm. A. Wrenn, No folk: A. P. Thorn. 


The Electric Light, Heat and Power Company of Gettys- 
burg, Pa.—to supply light, heat aud power to the public at 
Gettysburg. Capital stock, 125,000. Iromoteis: E. M. 
Hoffer. H. G. Walmer, Harvey B. Hanck. 


The Merchauts and Manufacturcrs’ Electric Lig ht. Heat 
and Power Com,any, Erie, Pa.—to manufacture and supply 
light, heat and motive and mechanical rower by means of 
electricity in Erie. Capital stock, $50,000. Promote rs: 
E. D. Carter, Edward C. Siegel, John s. Rilling. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JUNE 27, 1893. 


— 


ELECTRIC RAILWAYS AND APPLIANCES. 

300,256. System for Supolying Electricity to Railways. 

cunc II. Smith, Hallfax, Englaid. Filed Oct. 26, 
4. 

500,403. Trolley Sui port. Willlam Duncan, Allegheny, 
Ра. Filed Dec. 7. 1892. 

300,306. Condult Katlway Trolley. Ernest P. Warner, Chi- 
cago, HL, assignor to the Western Electric Company of 
IMocis. Fed July 30. 1892. 

500.375. ‘Trolley. William H. Brodie, Brcoklyn, N. Y. 
Filed March 15. 1893. 


500.417 Au'omatic Disconi ector for Trolley Wires. Ray 
N. Noyes, Haverhil . Mass Filed Jan. 23, 1893. 
500.132. — Auxiliary Car Motor. Wiliam II. Schalllon, 


Chester, Ра. Filed Nov. 8. 1892. 

300.506. Iuclosed Conductor for Electric Rallways. Jobn 
A. K. McGregor, Chicago, III., assignor of one-fourth to 
Homan R. Powers, same place. Filed March 19, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


900,192. Electric Lighting Device. William II. Clewley, 
Providence, R. 1. Filed April 15, 1893. 
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500,200, Push Button sage 
_ 500,200. Pus utton Cut-Out. J 
Philadelphia, Pa. Filed Nov. 98 180. : d 
500,201. Cut-Out for Electric Lizhu 
George, Jr., Philadelphia, Pa. F 
ion кешен T qncandescent Klectric 
» Newar .J. Filed 0 
500.341. Electric Are Lamp. ben rael 
Germany. 


500,857. Месітіс Lighter. Bernhard Tropp, New 
N. X., assigaor of one-half 2 George Curtis Wd 


Hanging Device for Electric Are Lam | 
A. Pfluger, Є cago, Ill. Filed Oct. 14, i cs 


500.422. Electric Arc Lamp. с " 
Il. Filed Oct. S1, 1892" harles A. Prluger, Chicago 


DYNAMOF, MOTORS, ЕТС, 


500,182. Electric Motor and Dynamo-Hectric Ма 

E NOU M. Hunter, Philadelphia, Pa., ао 
m-Houston Electric co beoticu 

" Filed det. 2 14 Company of Con A 
.185. ectiic Motor. Charles 8. Jones, Chicago, Ill.: 
Susan H. Jones, executrix of said Cha Jones. de. 
ceased. Filed April 7. 1890 по pence 

TE op do er. га v Libby, Lynn, Mass., as- 

nor e Genera ectric Compa қ 
Бе Filed Jan. 19, 1698. ОНИЕ 
76. есігіс Locomotive. Frank M. Steve Ww 

"River Junction, Vt. Filed Feb. 29, 1899. dd 

500,801. Electric Generator and Motor. William Stanley, 
Ir, and John F Kelly, Pittsfleld, Mass., assignor to the 
М Laboratory Company, same place. Filed Jan. 


500,400. Dynamo-Klectric Machine or Motor. Philip 
Pittsburg, Pa., assignor to the Westinghouse Electric 
ane M Boutaccuring Company, same place. Filed April 

500,408. Dynamo-Electric Machine. Frederick H. Lor- 
eridge, Chicago, 111., assignor to the Standard Electric 
Company, same place. led Oct. 32, 1899. 

500,455. Automatic Short Circuit for Constant Current 
Machines. Alexander Wurts, Pittsburg. Pa., assignor 
to the Westinghouse Electric and Manufacturing Com- 
pany. вате place. Filed Oct. 4. 1892. 

500,456. Automatic Circuit Breaker. Alexander Wurts, 
Pittsburg. Pa., assignor to the Westinghouse Electric 
апа „ Company, same place. Filed Oct. 

T А 


"Ата т euet 
COMMERCIAL PARAGRAPHS. fill any orders with the new Sunbeam lamp at very low sh Dutton. dames В. George, Jr., Philadelphi, 


BATTERIES. 


500,984. Galvanic Battery. Mortimer M. Hayden, New 
York, N. Y.. assignor to the Law Battery Company of 
New Jersey. Filed April 28. 1892. 

500,894. Secondary Battery. Frank King a^d Edward 
Clark, London, England. Filed March 16, 1893. 


TELEPHONE AND TELEGRAPH APPARATUB. 


500.226. Telegraphv. Charles Cutiriss, New York, N.Y. 
Filed Feb 21. 1893. 

500,481. Magnetic telephone. Charles 8. Forbes, London, 
England. Filed Oct. 27, 1893. 


MEASURING INSTRUMENTS, INI'ICATORS, ETC. 


500,236. Static Voltmeter. Arthur К. Kennelly, 5 
N. J., assignor to Thomas A. Edison, same p ace. Filed 
Aug. 6, 1892. 

500,261. Galvanometer. Adrian H. Hoyt, Manchester, 
N. H.. assignor to the Whitney Electrica] Instrument 
Company, засо, Me. Filed Sepr. 5. 1892 

500,859. Indicator. August Utzinger, Nuremberg, Ger- 
many. assignor to Shuckert & Company, same place. 


Filed Feb. 9. 1893 
500,404. Electric Indicator. William B. Luce, Brookline, 
Charles F. Scot. 


43. Station Potential-Indicator 
500 548. Station Potenttal- Я 
Pitts burg. Pa.. assignor to the Westinghouse Electric 
aud Manufacturing Company. same place. Filed Sept. 
“SIGNALS AND SIGNALING APPARATUS. 


55 Police Signaling Apparatus. William H. Kirnan. 
т Bayonne: N. 9 nor t^ the Gamewell pe 


Telegraph Company, New York, N. Y. Filed Dec. 
1892. 
БІ ЕСТКІС HEATERS. 
500,272. Electric Heaters. Charles E. Roehl. Chicago, Ш. 


Wet- 
Sidney Z. Mitchell. Portland, Orez., and Earl P. 
more. Helena, Mont. Filed Dec. 23, 1892. М 
500,988. Electrical Heater. James Е. McEirov. А aed 

N. Y.. assignor to the Conselidated Car-Heating Co 

nany, Wheeling. W. Va. Filed Oct. 1. 1892. oni 
500.520. Electric Heater. Earl P. Wetmore, Helena, ^ 
"assignor of one-half t^ Sidney Z. Mitchell, Portland, 
Oreg. Filed Dec. 23, 1892. 


PHONOGRAPRHS. " 
500,280. Phonograph. Thomas A. Edison, Llewellyn Park, 
N. J. Filed Nov. 21. 1890. 
500 281. Phonozraph. Thomas A. Edison, Llewellyn Park. 
| Nov. 21. 1890. » 
800 28." phonograph. Thomas A. Edison, Llewellyn PA i 
N.J. Filed Dec. 8, 1890. 


MISCELLANEOUS. 


т W - 
500,17 therapeutic Device. William R. ash 
"Bur Cedar Rapids, lowa, assignor of two-thirds e 

8. Washburn and F. E. Washburn, same place. 


. 11. 1892. a 

500 158. 11 htning-Arresters. Mantraville M. Wood, Chl 

Савол Mn ap ер Egger. New York. N.Y. 

ee м one-third to Aaron Naumburg, game place. 

Filed Nov. 8, 1892. Young and clarence 
sible Cut- ut. Stephen A. g 

iod M агууШе, Mo. Filed April 3. 1894 


Alonzo 
ting-Switceh for El сігіс Elevators. ^ 
iode ^u 850 бог L. Tyler, Brooklyn, N. Y. Filed No 


ж . J. 
500 Де Resistance Bon Edward weston, Newark, N 
Charles A. Pfluger, Chi- 


500.453. poubie-Poie ‘switch, 

550. b. “Light ning-Arrester | william Wurdack, 8 Lou 
Cons action Company. ваше place. Filed Sept. 1% 

soe . ek, esis . р 
8 р come. 'Fay Gas Fixture Company, same place. 

90580 uon ro-Medieal apparatus Ta Henry Hors 
son, Melbourne, place. and John Mildred creed and Be 


e 
wan "Henry. "Be isario, Sydney, New 80 


Filed Dec. 24, 1891. 
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ROOF GARDEN LIGHTING, AMERICAN THEATRE. (Ser PaaeE 350.) 


ELECTRICITY. 
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nerican Theatre's Electric Plant. 


erican Theatre, recently opened in this 
ins an extensive electric lighting plant 
designed in accordance with the best 
tice in theatre lighting, and special 
has been given to the distribution of 
ts for producing every desired stage 
1 to make any accident, such as the 
of a fuse, practically unnoticeable by 
ig the lights on one circuit at cousider- 
сев apart. 

nt consists of three 25 к. w. Edison 
. wound machines of 220 volts, three 45 
hines of 125 volts, and one 15 к. w. 220 
no for elevator service. The dynamos 
ven by horizontal high speed Arming- 
в engines. 

ie dynamo room switchboard independ- 
rs are run for the following circuits 


1 > - f 
QN 
o— ——ÓÀ —— 


-- 
I 


arrangement is carried out in all the stage light- 


ing, and it is almost impossible for апу consecu- 


tive set of lights to go out from accident. 


The switchboard on the stage was manufac- 
tured by J. P. Cushing & Company, of Boston, 
and is the finest one ever made for this purpose. 
Every gradation of light needed for stage effects 
is readily made, and the red and white lights can 
be worked together in the same or opposite direc- 
tions. The sets of border lights can be graded 
separately or any sets can be thrown out or 
graded independently. There are also seventeen 
sets of floor pockets, wired and regulated in the 
same way, to use for brackets, lamp posts, hearth 
fires, or any of the usual stage fittings requiring 
lights. | 

Any or all border ligbts can be thrown entirely 
out or up to full candle power or to any interme- 


diate point by Шэ simple throw of a switch with- 


STAGE SWITCHBOARD, AMERICAN THEATRE, NEw Yonk CITY. 


also independent : stage lighting; audi- 
ighting; front of house; Forty first 
ilding, Forty-second street building; 
mue building; Eighth avenue entrance; 
nd street entrance; roof garden; elec- 
Eighth avenue building; electric sign, 
ond street building; working lights in 
house; stage working lights; dressing 


ing is on the three-wire system with 
з wire having a capacity equal to the 
le wires, and the circuits for different 


ie building are all brought out to a few - 


ints from which they are controlled. 
and auditorium lighting is regulated 
itage switchboard, shown in Fig. 1. All 
for lighting in front of the house, in 
8, entrances, etc., are brought to the 
'e, where the switches and cut-outs are 


ze wiring has been given special atten- 
ally in the separation o» the lamps on 
ch circuit. This is illustrated by the 
hts, of which there are seventy each of 
and blue. There are seven three-wire 
r each color, and the fusing of one side 
cuit cut-out would only affect the first, 
twenty-ninth, etc., lamps, and would 


noticeable to the audience, This same 


out regard to their previous arrangement. A 
switch is also provided to throw the whole plant 
on to the street service in case of accident in the 
dynamo room, and every safeguard possible has 
been provided. The wiring thronghout is run in 
interior conduit and the insulation resistance on 
the whole plant has been tested to over a megohm. 

The entire equipment was put in by the New 
York Electric Equipment Company and the work 
was done under the personal supervision of Mr. 
Noll, General Superintendent of the company. 


Electrical Experts. 


BY G. EMIL HESSE. 


Every important branch of our industries has 
what is called its experts, and so has electricity— 
good and bad ones. It certainly has too many of 
those who actually do not know any more about 
the theory of electricity than they know about the 
people on Mars, and that means very little. They 
use а language here and there intermixed with а 
few electrical expressions or phrases which to 
the outside man sound as if they were well posted 
in the business. 

Ап incident with such an expert came some 
little time ago within my observation, and the 
situation would, under other circumstances, have 
b een comical, but the great importance of the 


question made it serious in this case. It is very 
seldom that absolutely new things are presented 
to an expert, but this happened to he the case at 
this time, and such an incident requires of courte 
а man with a good theoretical and practical edt. 
cation. "The telephone is an example of this, and 
it would be interesting to know just how many of 
our experts endorsed Professor Bell’s theoty 
when first announced. The fact that a half in. 
terest in this patent went begging at $10,000 will 
probably convey a clear idea on that point. Our 
expert mentioned above would surely not have 
supported it under any circumstances. 

I believe it did not take our friend one minute 
to decide that the thing in the present case was 
absolutely useless and not worth a second thought, 
while the manufacturer who presented it to him 
on behalf of the inventor and himself, and who 
was prepared to invest in it if pronounced good, 
went away satisfied that he had narrowly escaped 
losing his money and with the firm belief that the 
inventor in the case was &n ordinary everyday 
schemer, and ''the woods are full of those," as 


` the saying goes. 


Now this very same thing was afterward taken 
to two other experts by the inventor, both of 
them standing at the head of the profession, and 
the name of one of them especially ів almost 
identical with the science in this country. These 
two men, seeing the importance of the thing, 
made separately a thorough examination of it, 
and returned it in about two weeks’ time with 
the declaration that the theory was perfectly cor- 
rect and that iv practice it undoubtedly would 
prove a success, and recommended its speedy 
trial. 

What I think therefore would be of value to 
manufacturers who are not themselves sufficiently 
posted in electricity is to be very careful in the 
selection of experts, and if it is an important case 
and large sums of money are involved, never to 
rely on the opinion of one man only, but consult 
men that are known to be sound both in theory 
and practice. 

Never accept an opinion given at the spur of 
the moment. A new thing has to be studied up 
and theught over carefully if the opinion is to be 
of any value. 

Better pay a good price for а well considered 
opinion given by а reliable expert. It is a great 
and very common mistake to think that money 
spent on a consulting engineer is money wasted. 

It is very natural that new things are most 
frequently presented in such a new industry as 
electricity, wherefore it is more important to be 
on guard in this than in any other science, as à 
loss may just as well be incurred by investing in 
a new thing as by refusing to do ғо. 


The Rochester Consolidation. 


Mr. Einstein Takes Action to Get What is n. 
Mr. Edwin Einstein, & New York capitalist 
who was frozen out in the consolidation of the 
Rochester gas and electric companies some 
months ago, has brought suit against the ge 

panies forming the combine to recover 4, 
shares of Rochester Brush Electric Light Com- 


000. 

nv's stock of the par value of $480, 

Mr Einstein alleges that in June, 1891, he par 
chased the right to ure the Brush радаи si 
county of Monroe of C. M. Rowley, п 15 das | 
Бае] them of the parent company: e ind 
ferred the rights to the Rochester dei eee 
Light Company, and it was agreed that he SU 
18080 48 per cent. of the stock of the co 


i f any increase. 
and the same proportion o ted the Brush 
When the consolidation was effec dnas The 


8085 0 however, bought all its 
5 Are bares of consolidated ш ои 
of the Brush Company. Mr. Einstein : ув ro 
there was ар increase 10 the capital s pues 
$1,000 000, and not having receiv в 
cent. he now brings suit. 


Jure 12, 1893 


Instrument for Testing Primary Batteries. 


An instrument which should prove of great 
е for testing the condition of a primary 
ce has heen designed by Major Holden, and 
was exhibited at a conversazione of the Royal 
Society. А small wooden case measuring 3} 
inch. by 44 inch. by 2 inch. deep, contains & dead 
beat voltmeter reading from 0'5 to1°5 volte,and a 
resistance coil. The instrument, which is made 
by Mr. Pitkin, is shown in Fig. 1 with the outer 
case removed. The voltmeter a is constructed on 
the principle common to other Holden instru- 
ments, and is described in The Electrician (Lon- 
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External Resistance 


Fic. 2.— DIAGRAM РОВ CALCULATING ELECTRO- 
MOTIVE FORCE AND INTERNAL RESISTANCE OF 
LECLANCHE, POROUS Por PATTERN (NEW). 


Fie. 3.— DIAGRAM FOR CaLcuLATING ELECTRO- 
MOTIVE FoRcE AND INTERNAL RESISTANCE OF 
E. C. C. Dry CELL. SPECIAL Fırına PATTERN 
(NEw). 
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is ci being flat, lying 

1 circular. the outer one 
5. the coil, the end projecting a little. The 
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Of the magnetic system begins to attract it. Ав 
& result & fairly uniform scale is obtained. A 
spring control is employed, which allows the in- 
strument to be held in the hand and used in any 
position. A resistance coil, б, is provided, and a 
push-button, not shown in the illustration, acting 
on the spring-contacts, c, reduces the resistance 
from 8 ohms to 2 ohms. | 

The method of using the instrument ів as fol- 
lows: Two short, thick wires having been con- 
neoted to the terminals terminating in ends or in 
a suitable double pointed spear, the ends or spear 
are put in contact with the poles of the cell it is 
desired to test: this gives one reading. viz., the 
difference of potential at the terminals of the 
cell when it is working through an external re- 
sistance of eight ohms (neglecting the resistance 
of the leads). Then by pressing the push in the 
side of the case another reading is obtained, this 
latter being the difference of potential at the 
terminale when the cell is working through two 
ohms external resistance; from these two read- 
ings (which should be taken as quickly ав possi- 
blo) the electromotive force and internal resist- 
ance can be calculated, or their values can be got 
by reference to a table. The following are the 
results of a few tests with well-known cells: 


First | Second | 
reading. reading. E. M. F. I. К. 
| 


К 


— --- --------- — ------ — 


1. Leclanche 6-block — | 
erate round pattern (con- 
dition. very old)............ 1.32 | 
9. Leclanche's porous pot 
pattern, $-pint size (condi- 
tion, new). q 
8. E. C. C. dry cell, special 
firing pattern, weight 6.25 
10. (condition, new) 
4. Leclaoche Barbier dry 
cell, No. 1 size (condition, 
jr A p E Ep ͤ 


1.22 1.85 


1.4 1.21 1.47 


1.48 | 1.88 1.96 0.15 


1.43 0.68 


1.8 | 1.05 


— - ———— - —— 


The methods of ascertaining the electromotive 
force and internal resistance of а battery are well 
known, and possibly the following graphical con- 
struction is not new, but is well worthy of atten- 
tion, being a singularly neat example of graphi- 
cal calculation. Ona piece of squared paper a 
scale from 0 to 8 is laid down from right to left, and 
on this is set off the external resistances of the in- 
strument. On the same line, and with the same 
values of scale divisions, the internal resistance 
of the battery is to be measured. A vertical scale 
is chosen to give convenient angles in the con- 
struction of the diagram, and on itis set off the 
volts measured by the instrument, Straight lines 
are drawn from the 8 and from the 2 on scale of 
resistances through the readings on the vertical 
scale and meet аба point on the right-hand side 
of the zero resistance. The horizontal distance 
of this point from the zero line gives the inter- 
nal resistance. The height of this point meas- 
ured on the vertical scale gives the true electro 
motive force of the battery. Figs. 2and 3 relate 
to the second and third examples already given. 

The possible element of error in such a method 


of testing as that upon which this instrument ia 
based is, of course, that, owing to polarization, 
the volts of the cell when circuited through the 
two ohms may belower than its previous value 
when circuited through eight ohms, and that 
both of them will be lower than the volts on open 
circuit. The error is reduced to a negligible 
quantity by making the test quickly and by pre- 
venting very large currents from passing through 
the cell; but for the second precaution high re- 
sistances are necessary, and these are objection- 
able because of their great disproportion to the 
magnitude of the internal resistance which is to 
be measured. 


— — —-— — 


A Chance for Business. 


The town of Madison, Wis., is about to adver- 
tise for bids for an are lighting plant, capacity 
200 lights, for the village lighting. It is not in- 
tended that the town shall do incandescent 
lighting. 
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Germany's Electrical Exhibit at the Ехрові- 
tion. 


The Chicago correspondent of the Boston 
Herald gives high praise to the German exhibit 
at the Fair as a whole, and of its electrical feat- 
ures he has this to say: It is in the Electricity 
Building, however, that we must learn the lesson 
of civilization, that there are four nations which 
to-day are really the great motor forces of the 
world, the United States of America, Germany, 
France and England. Other countries are doing 
practically nothing in the development of this 
great form of energy, and so in the one depart- 
ment of the Fair that is an absolute new creation 
since 1876 we find only these four nations, with 
our own clearly at the head and England as dis- 
tinctly at the foot of the list. France here oc- 
cupies more than three times as much space as 
England, but her exhibit does not equal that of 
Germany, which hus contributions from 80 firms 
in the electro-technical field, and 43 in mechanics, 
optics, etc., Berlin, Nuremberg, Cologne, Frank- 
fort and Hamburg beiug the cities most strongly 
represented. Then we have the great exhibit of 
Siemens & Halske of Berlin over in the Machin- 
ery Building; we have perhaps already noted the 
largest direct current dynamo ever constructed, 
which is 12} feet in diameter, and is used to fur- 
nish light for the German section in that hall, the 
Terminal Station, the Wooded Island and a good 
deal more besides. Then we have here three of 
the biggest search lights ever built, one of them 
with a 74 foot projector, throwing sufficient 
light for a lawn party a distance of 75 miles. This 
is, perhaps, the big thing" of the German ex- 
hibit in electricity. The German catalogue tells 
us that the electrical industries of Germany em- 
ployed 20,000 men and turned out a product 
valued at $9,000,000. One of the features of this 
department is the exhibit of telegraph apparatus, 
complete since 1830, which is made by the Ger- 
man Post-Office Department, Siemens & Halske 
also have a historical collection: of electrical in- 
struments that is very valuable. 


Effect of Dynamos on Ships’ Compasses. 


The Admiralty has directed, says the London 
Daily News, that all ships fitted with 300 and 400 
ampere dynamos are to be specially swung for 
the purpose of ascertaining the effect of the dyna- 
mos on the ships’ compasses. The effect on all 
the compasses is to be specially noted, and a re- 
port forwarded to the Admiralty. The Lords of 
the Admiralty have directed that the minimum 
distance between dynamos and compasses is to be 
sixty feet in the case of a 800, and seventy feet in 
the case of a 400 ampere machine, and in the light 
of the experiments that are now to take place it 
would be interesting to know the distances be- 
tween the dynamos and compasses of three of Her 
Majesty’s ships that have recently been damaged 
by getting into positions at direct variance with 
the navigators’ intentions. 


A Subtle Poison. 


Apropos of a series of tests making use of gas 
mains and water pipes for telephone circuits, the 
London Lancet raises a query as to the possibility 
of electrical lead poisoning. “Тһе small though 
distinct currents that are set up when the gasand 
water pipes are connected are attributed to a slow 
chemical change in the pipes, which may thus 
represent the plates of a battery. This hypothesis 
leads one to think of the probable nature of these 
changes and to wonder whether any effect is pro- 
duced in the water contained in the water pipes, 
or whether perchance minute traces of metal as a 
result of the change would find their way 1n solu- 
tion into the water. If the latter event took place 
another and hitherto unsuspected source of lead 
poisoning might possibly be traced," 
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The Milwaukee Lamp Case. 


Sensational Affidavits Offered. 


A Decision Expected on July 17. 3 


The case of the Edison Electric Light Com- 
pany ot al. vs. the Electric Manufacturing Com- 
pany et al., on motion for preliminary injunction 
and on motion to raise the restraining order, 
eame up before Judge Seaman in the United 
States Circuit Court at Milwaukee on Monday, 
July 8. 

Complainants were represented by R. N. Dyer, 
Chas. E. Mitchell, Major S. B. Eaton, W. G. 
Beale and F. P. Fish, and defendants by Messrs. 
Witter and Kenyon, of New York, and W. H. 
Webster, of Oconto. 

Little new evidence was introduced bearing 
upon the merits of the incandescent lamp ques- 
tion proper, complainants having rested their 
case chiefly on an effort to discredit the testi- 
mony introduced by the defendants in the 
Columbia and Beacon cases. Charges of bribery 
and perjury were numerous, and the proceedings 

were intensely interesting throughout. 

Mr. Dyer, for complainants, made the opening 
argument, and consumed the greater part of 
three days. He was followed by Mr. Witter and 
Mr. Kenyon for defendants, and the argument 
was closed by Mr. C. E. Mitchell for complain- 
ants. 

It was attempted by complainants to ptove that 
Goebel lamps marked Exhibits 1. 2 and 8, and also 
the machines for planing the carbon filaments, 
had all been made since September, 1892. 

Compleinants offered in evidence seventeen new 
affidavits; that of Mr. George F. Barker, which 
came first, was intended to show the impractica- 
bility of the various Goebel lamps, and the inac- 
curacy of the tests made by Messrs. Pope and 
Cross. The affidavit of Mr. John W. Howell was 
in the sane direction. 

Mr. Clarence А. Seward, of counsel for com- 
plainants, who made an able and forcible argu- 
ment in the Beacon and Columbia cases, made 

affidavit that to the best of his knowledge and 
belief a cross-examination of defendants’ wit- 
nesses would prove the following facts: that as 
early as 1888, and subsequently in 1887, two 
lawyers other than Leonard E. Curtis, represent- 
ing clients opposed to the Edison patents, had 
investigated the claims of Henry Goebel, and 
found that he was unable to produce any of his 
alleged early lamps, and that one of these 
lawyers had stated that Goebel had no evidence 
in his possession of having made lamps prior to 
the date of the Edison patent. 

That lamps 1, 2 and 3 were recently and fraud- 
ulently made. 

That the zla:s tubing out of which these lamps 
were made was purchased by Henry Goebel, Jr., 
on or about Sept. 28, 1892. 

That lamp No. 4 was not made by Henry Goebel, 
but was made after the year 1880 by one Aug. F. 
Hyer at 468 Grand street. ЇЧ. Y., as also lamps 
Nos. 9 and 11. 

That Henry Goebel never had or used any in- 
candescent lamps prior to his employment in 1881 
by the American Electrio Light Company. 

That Henry Goebel, prior to 1881, did not em- 
ploy on his telescope wagon or conveyance any 
electric lamp, but oil lamps only, and that prior 

to 1881 Goebel did not have any electric lamp of 
any kind. 

That defendants’ witnesses are mistaken as to 
their dates, and have confused gas light with a 
white shade with the electric light, and that a 
large number of these witnesses are ignorant of 
the construction of electric lamps, 

Thata large number of these affidavits were 
procured without any knowledge of the appli- 
cante as to their contents. 
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That prior to 1881 Goebel had never made any 
carbons for incandescent lamps. 

That the machine which Goebel claimed to 
have made for cutting carbons was not made till 
after 1881, as also all the other tools for cutting 
carbons. 

Joseph Steiner, an attorney, testified that a ma- 
jority of defendants’ witnesses were poor and igno- 
rant people, living on the east side in New York; 
that Herman Kraft, who had made affidavit for 
defendants, was a criminal who had served а sen- 
tence for grand larceny, and that Kraft had 
stated to him, Steiner, that he did not know what 
his affidavit contained, and had no knowledge of 
Goebel's alleged electric lamp. 

Max Hoffmann, а saloon-keeper, testified that he 
had seen Henry Goebel, Jr., almost daily since 
September last, and that the latter said when he 
heard of Judge Colt's decision at Boston: ‘‘ That 
is a nice kind of a Judge; if he had dropped on 
lamps Nos. 1. 2 and 8, instead of on 4, he would 
come nearer to hitting the nail on the head. 

I made those lamps. No. 4 was made in 
1888 by a man who worked in my father’s shop.” 

Other affidavits were introduced going to show 
that Henry Goebel, Jr., had made lamps 1, 2 and 8, 
that Aug. F. Hyer had made lamp No. 4, and that 
the machine for planing carbons was made upon 
the order of Henry Goebel in 1888 at the works 
of R. Hoe & Company in New York; also throw- 
ing discredit upon the affidavits of Henry Goe- 


bel, Jr., of Mary Meisinger, Azubah Rice, and 
Frederick Fitzpatrick, previously introduced at 
Boston and St. Lonis. 

Mr. W. H. Meadowcroft had prepared a series 
of tabulated statements showing that a large ma- 
jority of defendants’ witnesses were friends and 
relatives of Goebel, which was putin evidence. 

The Defense. 

Twenty-three new affidavits were offered by the 
defense, which makes now a total of over 250 affi- 
davits, representing over 200 people in various 
walks of life, who have been found to testify to 
the early work of Henry Goebel in incandescent 
lighting. 

n view of the claim of complainants that 
lamps1,2 and 3 were made by попу Соса, Jr., 
in September, 1892, the affidavit of Mr. J.E. Bull 
was perhaps the most important one introduced 
in the present case. Mr. Bull, as is well known, 
has been connected with incandescent lamp liti- 
gation since about 1880, chiefly as counsel for the 
companies which were the predecessors of the 
present Westinghouse Company. 

Mr. Bull's deposition was taken at the Bre- 
voort House, New York, June 2, 1898, just before 
his departure for Europe. There were present 
Major S. B. Eaton and D. Н. Driscoll for com- 
plainants, and Messrs. Witter & Kenyon for de- 
fendants. Mr. Bulltestified that he firstsaw lamps 
Nos. 1, 2. 8 and 4 at the shop of Henry Goebel 
in Grand street in November, 1890, and that both 
the Goebels, Henry junior апа Henry senior, 
were present. “ Тһе lamps I then saw were either 
these exhibit lamps or lamps just like them." On 
returning to his office after that interview he 
made sketches in his office daybook of these 
lamps and memoranda as to the occurrence. 
Copies of these entries were finally offered in evi- 
dence as exhibits in this case. A lon days before 
Nov. 15, 1890, Mr. Bull had met, at the factory of 
the Ball Electric Company in New York, a Mr. 
Bossard, who had told him of Goebel and his 
early work; this was the first he (Bull) had heard 
of Goebel. 

Defendants showed by affidavits of Nicholas 
Finck, Charlotte Finck, C. N. Finck, R. D. 
Gibby, Baldwin Sebastiani, Lizzie Opry, J. A. 
Opry, A. D. Kenyon and Henry Goebel, Jr., 
bribery or attempted bribery of defendants’ wit- 
nesses to secure alleged evidence of the fraudu- 
lent making of Goebel lamps. 

Mr. A. D. Kenyon testified that on Feb. 16, 
1898, the following statement, embodying what 
Henry Goebel, Jr., had just related to him in 
conversation, was placed in writing and signed by 
Goebel, Jr., in his (Kenyon’s) presence : 

I. Henry Goebel. Jr., of the city of New York, hereby 
certify that this 16th day of February, 1898, I was a 

roached by Max Hofmann, proprietor of the East Side 
ofmann House, corner of Seventh sti eet and Avenue А, 
New York City, and asked what I would take to go on 
the other side. I saidI thought it was worth twenty-five 
or fifty thousand dollars. He then said to me that he 
thought he ought to make ten thousand out of it, and 


that it ought to be worth ten to twenty-five thousand 
to me to go On the other side, or to get out of the country. 
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He then said he would speak to the other party to-morro 
He asked me tf I would take a certified check. Тым 10 1 
would only take money. He furthermore said ] would get 
а position for life tn the company on the other side. When 
Hofmann first spoke to me I answered him and Carried on 
the conversation to bring him out. This conversation took 
place between 8 and 4 o'clock in the afternoon in the 
saloon in the East Side Hofmann House. Later on, between 
five and six in the afternoon, I went to the office of Witter 
& Kenyon, 88 Park Row. and immediately told Alan D 
on about the interview with Mr. Hofmann referred to 


Complainants’ moving papers are embodied in 
a pamphlet of 50 pages, defendante’ answer occu- 
pying 486 pages. 

We are privately informed that Judge Seaman 
expects to hand down his decision on Monday, 
July 17, next. 


A Unique News Service. 


The Telephone Usurps the Functions of the Ticker and 
the Newspaper. 


Messrs. B. von Harksing, Eugene Godhard and 
Stephen Godhard, of Buda-Pesth, Hungary, at 
present enjoying an American tour, are quoted 
as follows by a Kansas City reporter in regard to 
the telephonic news service in their city, which 
was briefly noticed some weeks ago іп Exzoraic- 
TTT: 


“The editor of the Telephontc Gazette furnishes all the 
news of the day to his subscribers by telephone at a rate 
equivalent to sixty cents a month. The subscribers are 
given a telephone of a special pattern for which they psy 
$6. Itreceives but does not transmit sounds excepting 
from the central office of the Теіерлопіс Gazette. It oc- 
cupies a space about five inches square and has two ear 
pieces so that two persons can listen to the sounds on the 
wire at ence. At 9 o'clock in the morning the first edition 
of the Guzette is announced by the simultaneous ringing of 
a bell in the houses of the subscribers and the business 
man and his wife listen to the stories of the events of the 
night. The editor ts talking to hundreds of other subscrib- 
ers at the same time and he has the instrument 80 ar. 
ranged that inquisttive housewives must content them- 
selves with his precise statement of the news, and not ask 
whether the fellow was married or not He hasn't time, this 
telephonic editor, to answer all the questions women 
might ask, or go into all the details of the news. He states 
it in a laconic way. 

“Тһе second edition appears at 10 o'clock, when the 
foreign news comes over the wire in a condensed form for 
twenty minutes or less, according to the amount of foreign 
news on hand. At 11 o'clock the story of the meeting of 
Parliament. is told, along with divers items of a local and 
political nature. The price of stocks is given and the y 
broker may have time to hustle out and get long 07 
Short on certain securities in time to save his bank ac- 
count. At 12 o'clock there Is no edition. The editor of the 
Telephonic Gazette, unlike other editors, eats, and he is 
blessed with that desire about 12 o'clock. At 2 o'clock he 
begins again, though, and gives a concise statement of the 
debates in Parliament, telling just which members have 
been knocked down and giving the story of the resigna- 
tion of the Ministry, which is reported so often in Hum 
gary that it sticks on the wires. At 3 o'clock the editor In 
the central office opens up on local news again. He tells 
about fires, riots and other happenings of the day in Buda- 
Pesth. He gives his subscribers & chance to rest then until 
6 o'clock, when he gives literary news and soclety pd 
never giving more than five words to the 1 
any one woman's gown. Sometimes he repeats thel 1 0 
poem at 6 o'clock. This 6 o'clock edition is popular : 
the women апа the editor speaks in a soft volce. Aes 
o'clock edition is the last. It gives reports of concerts 


plays in progress.” 


Municipal Piants. 


The Detroit Free Press has the a 
words of sound wisdom in regard to шоша 
electric lighting plants: а 

« It 18 по easy task under the most айтап 1 
stances for & municipality to do its own work à 


of the 
cluding competitio 
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World's Fair Notes. 


In the exhibit of the General Incandescent Ато 
Light Compeny at 


: the World's Fair, which is 
illustrated in this issue, 18 shown one of the most 
comprehensive displays of are lamps for incan- 
descent circuits that can be found on the grounds. 
The list includes not only the ordinary arc lamps. 
but also the standard, the ornamental, the rail- 
way, the series, the chain and the bijou, all of 
which are manufactured by this company. 

The space allotted to the compeny is located 
near the northeast corner of the Electricity 
Building and has been very handsomely draped 
and decorated. Sixty lamps have been hung from 
the temporary ceiling and each lamp bas been 
wired up to be turned on or off from a row of 
switches located on the wall behind the desk. A 
portion of the exhibit which is attracting con- 


The Deadly Cable. 


It Plays Havoc in Broadway. 


— 


Cars at a Standstill for Three Hours. 

At the hour when Broadway was most crowded 
with loaded vehicles and busy pedestrians yester- 
day afternoon, says the Sun of July 6, one of the 
new cable cars of the Broadway surface line was 
run away with. It sped three-quarters of a mile, 
from Worth street to Trinity Church, before it 
stopped. Trucks were brushed aside and upset, 
horses were thrown from their feet and dragged 
for blocks under the wheels. four.other cars were 
jammed into a heap in front of the runaway car, 
and several persons were more or less seriously 
injured. 

During a temporary blockade, car 77, bound 
down, had stopped at Spring street and the grip- 
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siderable ‘attention is the 6-light combination 
which occupies the central position of the booth. 
It consists of six arc lights arranged similarly to 
the ordinary chandeliers, but is much more hand- 
somely decorated with brass finishings. | 
The company have also installed 160 railway 
lamps in the annex to the Machinery Hall, which 
are run on the 500 volt circuit, to the entire 
satisfaction of the exhibitors in that portion of 
the building. The booth is in charge of C. A. 
York. 
ы. department of the Exposition 
is to be criticised for the dangerous way in which 
they have left & number of the switch and fuse 
boxes exposed in several of the buildings. The 
boxes in which the wires carrying both high and 
low tension currents sre run are set in the wall 
very near the floor and can be easily touched by 
any one standing near them. In view of the fact 
that the authorities have expended large sums of 
money in burying the conductors for the protec- 
tion of the public, it would seem that а few dollars 
expended for covers for the boxes would bea 
i nt. . • 
2. 3 of the Japanese exhibit in 
the Electricity Building at the World's Fair pi 
the electroliers and other fixtures. Instead o 
aking them out of brass or other metal they are 
шай out of bamboo. The electroliers are made 
» hold from one to six lamps and are very sub- 


stantial and neat in design. 


man of course left the grip open until the cable 
was moving again. When he heard the wheels 
begin to murmur he gripped the cable and started 
toward the Batt:ry. All went well until the con- 
ductor rang for him to stop at Worth street. 
Then he discovered that he could not open the 
grip and of course could not put on his brake. 
He tugged at the wheels in front of him with all 
his might, but they would not budge either way. 
The car kept on at full speed, and the conductor 
rang again to stop, but the cable did not stop, 
and neither did the car. It went tearing down 
Broadway until it had come up with five more 
cars, which were all compelled perforce to join in 
the procession. 

When car 77 reached Old Trinity the cable 
svopped. 


— — -- 


The Philadelphia Times has a writer on its 
editorial staff who seems to have caught on" to 
the possibilities of the electric car. He says: 
„The electric railway is now the method of 
transit that is in the closest touch with the people. 
It is the cheapest of all motors; it requires no 

rading of road-beds; it can climb the highest 

ills with ease and descend them with complete 
control of speed, and it goes into the by · ways 
where the steam line can never penetrate. It is. 
in fact, the railway of the people, and as such it 
should be liberally encouraged. It will soon 
bring every rural community into close relations 
with the city, and open the most heartsome of 
rural lands into use for suburban homes.” 


Legal Notes. 


The bondholders of the Electric Light Works 
of the city of St. Charles, Mo., are taking steps to 
bring suit against the city in the United States 
courte for the unpaid interest coupons on the 
electric light bonds. The special tax for the pur- 
pose of having this interest was refused by the 
authorities last January. The refnsal to collect 
the tax was based upon & decision of the State 
Supreme Court declaring that cities of the third 
class could not levy and collect special taxes over 
50 cents on the $100 valuation. It is believed the 
suit, if brought, will be submitted to the court 
on an agreed statement of facts. 


Judge Livingston has granted a preliminary 
injunction restraining the Lancaster and Colum- 
bia Electric Railway Company and the Lancaster 
Traction Company from laying their railway 
tracks over a Pennsylvania Railroad bridge at 
Mountville. 


Judge Lea of the Pulaski (Ark. ) Circuit Court 
will render & decision the present week in certain 
suits involving the validity of $270,000 indebted- 
ness of the City Electric Street Railway Com- 
pany of Little Rock. The test suits were brought 
by the Banks of Manistee and Grand Rapids, 
Mich., and Paris, Ill., and involve the sum of 
$35.000. А decision in these cases will settle all. 


The American Bell Telephone Company has 
brought suit. in the U. S. Circuit Court against 
two Chieago firms— Wm. Hubbard & Co. and the 
Cushman Telephone Company for infringement 
of patente. "The bills of complaint state that the 
defendants since March 7, 1898, have been unlaw- 
fully making and furnishing for use telephones 
which embody the inventions stil controlled 
under patents not yet expired and owned by the 
American Bell Telephone Company. 


Chancellor McGill of New Jersey has granted a 
temporary injunction stopping work on the As- 
bury Park and Belmar Electric Street Railroad. 
Argument on the application to make the injunc- 
tion permanent will be heard July 18. 

The Colorado Telephone Company won a case 
in the United States Circuit Court at Denver a 
few days ago in which it was defendant. Frank 
G. Browning brought suit for $5,000 for infringe- 
ment of patent on fire clay conduits for under- 
ground wires. The patentee was A. L. Lynch, 
who had sold the rights to Browning. Judge 
Hallett decided there was no infringement. 
Browning appealed. 


Current Items. 


A Rochester man has devised a plan by which a 
trolley street car can be stopped almost instan- 
taneously, or within & space of three feet, while 
the car is going at full speed. His device is op- 
erated by a lever in the motorman's cab. It is, 
generally speaking, a steel shoe, upon which the 
rear wheels of the car ride, the under side of 
which is corrugated so as to produce great friction 
upon the rails of the track. On the top of the 
shoe is an arrangement which, as soon as the 
wheel rises upon the shoe, clamps the outer rim 
of the wheel and at the same time grasps the inner 
edge cf the rail. The simple weight of the car 
crowds down the shoe upon the rail and at the 
same time clamps together, as in a vise, the wheel 
and the rail; and all this by a single movement 
on the part of the motorman. 


Telephonemeter is the new word naming an in- 
strument to register the time of each conversation 


at the telephone from the time of ringing up the 
exchange to the ringing off signal. Such a system 
would reduce rentals of telephones to a scale ac- 
cording to the service, instead of a fixed char 
to в business firm or occasional user alike. The 
instrument has been constructed at the invitation 
of the German telephone department, and is to 
control the duration of telephone conversations 
and to total the time. 
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The The trouble between the tele- 
Earth phone and electric railway in- 
Return. terests in London, mentioned 


some time ago in ELECTRICITY, is referred to 
again by our London correspondent this week. 
Since the petition from the telephone companies 
was presented to the Board of Trade asking that 
the specification to prohibit the use of grounded 
railway circuits be included in the provisions for 
any future roads, a joint committee of Lords and 
Commons has started ап inquiry in regard to the 
matter, and has taken the testimony of many of 
the leading electricians in England. 


In view of the trouble that has been found in 
different places due to-ground circuits, not only 
in the case of telephone and telegraph wires, but 
to the electrolytic action on buried pipes, it seems 
at present as if the most satisfactory course 
would be to provide metallic returns for all cir- 
cuits, as in that case incidental grounds, which are 
almost inevitable on railway lines, would not have 
any noticeable effect on neighboring lines, and 
this would also obviate the difficulties which have 
occurred in connection with gas and water pipes. 

The greatest advantage which would be se- 
cured in the case of insulated railway conductors 
would be the possibility which would be offered 
for using much higher voltages than are now 
practicable. Five hundred volts has been 
adopted as a standard only because it is consid- 
ered a safe limit on bare wires, and the early at- 
tempts in railway work were made on 220 volts or 
less. 

The testimony of Lord Kelvin in this connec- 
tion is significant, as he says that there would be 
no practical difficulty in having return conductors, 
which if insulated would allow а much higher 
working pressure and decrease the amount of 
copper correspondingly. 

The right of using the ground return is gener- 
ally conceded in this country, butit is not improb- 
able that the railways may eventually find it to 
their own advantage to insulate their return cir- 
cuits and take advantage of the saving in copper 
which would result from high voltages. 
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THE Revicw of Reviews for July contains an 
extended sketch of the career of Mr. 'Thomas A. 
Edison from the pen of Charles D. Lanier, illus- 
trated with new photographs which are interest- 
ing. The article is followed by a sketch of Lord 
Kelvin, the two being printed under a common 
heading, ‘‘ Two Giants of the Electric Age.” 

It has for about fifteen years been Mr. Edison's 
chief misfortune that newspaper men fail to main- 
tain their mental equilibrium when writing of 
him, and Mr. Lanier is no exception. 

А correct estimate of Mr. Edison and his work 
has never yet been printed, and is not likely to 
be for many years to come. Somewhere, how- 
ever, between the unfavorable picture drawn by 
his severest critics and the abnormal figure 
which exuberant reporters have painted stands 
the true Edison—a genius, a hard worker, and a 
publie benefactor, but neither a god nor & mon- 
strosity. 

Mr. Lanier has quoted Mr. Edward H. John- 
son, to whom Mr. Edison owes more than to any 


other man for the success of his various enter- 
prises, and from Mr. Johnson we have about the 
only prosaic common sense in the article, if we 
except the following sentence from the author's 
own pen: Electrical science is in its infancy.” 


An While the disturbances in the 
Expensive financial and business world 
Lesson. this summer have not been as 


sensational in their nature as were the panics of 
1878 and 1884, they have been fully as serious, 
and it will take a much longer period for a full 
recovery to take place. 

In both of the instances referred to it was 
only & few weeks until values had recovered 
toa healthy basis and confidence was fully re- 
stored. Then, as now, Wall Street was the rrst 
to see the dangers ahead, and had practically re- 
covered from the shock. while yet business 
disasters were multiplying throughout the coun- 
try. We predict, however, that in the present 
iustance Wall Street will wait а good deal longer 
for а boom than it has ever waited before, be- 
cause the lambs have not been sheared only, they 
have actually been skinned. 

While the Industrial stocks cannot be charged 
with creating the present condition of affairs, 
they and their promoters can be honestly charged 
with the wholesale robbery of the investing public. 
Other values have shrunk, and wil) again recover, 
but the Trust stocks will never recover, because 
the values never existed, and the people have 
been fully convinced of the fact. 


The London stock markets had their period of 
Industrial speculation some years ago, and it 
ended with even more disastrous results than 
have been felt here. The boom lasted longer, 
and prices had reached even a more inflated 
point. Laws were speedily enacted there render- 
ing а repetition of the schemes impossible on any 
large scale. 

It is unfortunate that American investors could 
not have heeded the impressive lesson, but they 
did not. They were carried away by the rapid 
rise of Trust stocks in the market, believing that 
the rise represented an honest increase in value 
when it was nothing less than а conspiracy to de- 
fraud, engineered by the Trust themselves, and 
carried out by their official brokers, who sold the 
stocks back and forth among themselves, reaping 
fortunes in commissions alone. Thus the public 
were caught, and the public has paid the bill. 
Expert Wall Street judgment is that not one in 
twenty of the organizers of these Trusts has kept 
his stock on the decline. They have all unloaded 
enough to leave them with a handsome balance 
to the good, and whatever stock they have left 
has cost them practically nothing. It should be 
noted that in the case of General Electric, with 
which our readers have most concern, the origi- 
nal Thomson-Houston stockholders could sell 
their General Electric stock at 75 and still make 
a substantial profit. 

The following table shows approximately the 
losses which the investing public has sustained 
through their child-like faith in Trust stocks. 
Present quotations are all lower (July 7) than 
when the table was compiled, and some of the 
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companies have made further issues of stock 
since the date of the highest quotation : 
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Other stocks listed on Exchange have fallen in 


price, but they will all recover with an easier 
money market and a restoration of confidence in 
the future. But not so with the Trust stocks. 
They will all settle still further, as one by one 
their actual condition becomes known. 

The public has paid a high price for its folly, 

and the Trust promoters have grown rich. 
| x жож 
Business It is to be hoped that some way 
is Not Always will be found by which the 
Business. builders of the electric road 
around the Gettysburg battlefield may be com- 
pelled to abandon their project, and make good 
as far as possible the damage already done. 

It is extremely doubtful if theroad would ever 
pay, if built; but, however that may be, the road 
has no right to be there. 

Of course the only objection which can be 
Offered is founded on sentiment; but that objec- 
tion in this case is overwhelming. The whole 
acheme of the world's civilization is built up on 
sentiment, and the battlefield of Gettysburg 
covers the bones of thousands of brave men who 
gave up their lives there thirty years ago for 
sentiment or principles vitalized by sentiment. 

The ground is sacred, &nd to build & road over 
it, or anywhere near it, is not business, but out- 


rageous vandalism. 
ж ж * 


Тнк Mount Vernon Chronicle is sound in its 
contention that the new Westchester Electric 
Railroad Company, which obtained a franchise to 
use electricity, shonld not now be permitted to 
use horses. The Chronicle closes & strong edi- 
torial on the subject as follows : ‘‘ We have been 
promised electricity, we want the electricity, and 
we want it without further delay." 

k ж ж 

THE best likeness of Henry Goebel which we 
have yet seen is the lithograph sent out by the 
Columbis Lamp Company of St. Louis. 


ELECTRICITY. 
The When Егествісгтү a few weeks 
Prophecy ago stated, upon what we knew 
Fuifilled. to be unquestioned authority, 


that the Brush Company of Cleveland was to be 
laid as completely on the shelf as was the Excel- 
sior Company, our statement was met with a 
chorus of denials from those who either knew 
nothing about the matter or wished to deceive 
the public as long as possible. 

We have now to report, upon equally good au- 
thority, that the order has been actually promul- 
gated; that all the selling offices of the Brush 
Company are to be closed, and that hereafter 
whatever Brush apparatus is sold will be sold by 
the General Electric Company’s own offices, and 
will only be sold when customers insist on having 
it. 

In other words, the Brush Company as a 
factor in the electric lighting business is dead 
and buried. | 

The Boston wreckers have succeeded after 
many years in their original intention so far 
as the Brush Company is concerned. 

How long they will be able to continue their 
disgraceful career, and how many magnificent 
enterprises must still fall before them, are ques- 
tions worth considering. 

ж ж ж 

Wili the The placing of the Brush Com- 
Fort Wayne Co. pany in а position where it can 
be the Next? do no further harm to the 
Boston squeezers leaves the Fort Wayne Com- 
pany alone of all the companies controlled by 
the Trust with any power to be of service to the 
electrical business generally, the only one which 
can seriously interfere with Mr. Coffin’s plan to 
establish a dictatorship over the industry in this 

country. 

The Fort Wayne Company is not dead. Its 
apparatus has always been regarded as efficient 
and satisfactory; it has attached to it some of the 
best technical minds in the country, notably 
Messrs. Wood and Bradley; and greatest of all, it 
has in Mr. R. T. McDonald a man who has few 
equals and no superiors as ап organizer and pro- 
Through Mr. McDonald's efforts, and 
because of his personal popularity, the company 
has been able to maintain, under very discour- 
aging circumstances, an able corps of hustlers in 
its various branch offices. It will be seen, there- 


moter. 


fore, that this company is well prepared to do 
business independently. The only drawback is 
the iron hand of the Master at 44 Broad street, 
who во far has pulled the strings on Mr. McDon- 
ald whenever he saw fit, and Mr. McDonald has 
in turn been compelled to call his agents off from 
many а good contract, until 50 per cent. of the 
business which would come to the Fort Wayne 
Company if it were working independently has 
been diverted to other channels. 

Mr. McDonald’s position has been anything 
but an enviable one. Were it not that he had 
made a record for himself, he would be ridiculous 
in the eyes of business men. He has been for 
some time, as far as actual power goes, about on 
a par with Lieutenant Samuel Dana Greene. In 
brief, he has received his orders, and has been 
merely the medium for the transmission of 
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orders to those who are supposed to be his sub- 
ordinates but who in the eyes of Mr. Coffin are 
his equals in authority. | 

. There have been for the past year signs of 
restivemess among the Fort Wayne people. The 
agents have been compelled to submit to & series 
of grievances the like of which broke the back 
of the Brush Company early in the game. Noth- 
ing, as we have said, but their personal attach- 
ment to Mr. McDonald has kept them from scat- 
tering to the four winds. 

The technical men of the company have been 
busy with new apparatus, and it is understood 
that they have now ready to place on the market 
а new alternating system, an incandescent ma- 
chine, and а railway generator. 

Under present conditions, they might better 
have saved their time, ав none of these machines, 
whatever Mr. McDonald may desire, will be 
allowed to achieve prominence in the field. It is 
possible, however, that a new deal is at hand. 

The position of the Fort Wayne Company, it 
will be seen, is а very remarkable one. What- 
ever the company may have had to gain at one 
time from a consolidation, it has nothing further 
to gain, but can only lose steadily in business 
and in reputation until it finally goes the way 
of the other absorbed companies. 

That Mr. McDonald will submit, however, to 
the kind of treatment he has been receiving 
eeems impossible. He is universally recognized, 
among those who have followed his career 
closely, as being head and shoulders above Mr. 
Coffin ав а business man, ana it is not likely that 
he will continue for long to be suubbed and set 
aside. He is a wealthy man, and were it not for 
one thing we should look for him to sell out 
his holdings and retice from this business, seek- 
ing new fields for his capital and brains. That 
one thing is the sense of obligation which he is 
known to feel toward the agents who have stood 
loyally by him and toward the unprotected stock- 
holders of his company. "These agents &nd these 
stockholders naturally look to Mr. McDonald 
to save the company from wreck, and unless ELEC- 
TRICITY has over-estimated the man, they will not 
be disappointed. 


* *» = 
We HAVE in contemplation а biographical 
sketch of Mr. E. I. Garfield, which will occupy 
when published about twelve pages of ELECTRIC- 
ITT. The city records of the city of Detroit will 
be quoted from in extenso. We are well aware 
that Mr. Garfield does not amount to much, but 
it will some day be of historic interest for the 
public to know just what kind of men were relied 
on to make an Electric Trust successful. 
. = ж 
AN ITEM is going the rounds of the country 
dailies to the effect that Mr. Edison is perfecting 
a plan to kill all the mosquitoes in New Jersey 
by electricity. We do not doubt that Mr. Edi- 
son, in common with all other residents of New 
Jersey, would be glad to have mosquitoes abol- 
ished or annihilated, but we do not think this 


item 18 correct. 
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DvuniNG the summer months Ешгксткісітү will 
go to press on Saturday. instead of on Monday ав 
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heretofore. Copy and changes for advertise- 
mente should therefore reach us not later than 
Friday. 

ж ә % 


Tue Board of Directors of the General Elec- 
tric Company is mainly composed of men who 
have always maintained the good opinions of 
their business associates. They have been gener- 
ally supposed to have some regard for the pro- 
prieties of life. We doubt, therefore, if they 
have been made aware of the record of the 
secretary of the company, Mr. E. I. Garfield. 
When they are conversant with the facts, they 
will no doubt call upon him to retire at once. 
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ж ж 
THE employees of the General Electric Com- 
pany throughout the country, who have been 
made aware of a general cut in salaries of from 
25 to 384 per cent., are unable to discover any 
evidence in this of the remarkable’ prosperity of 
the company. 
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„Mr. Perry is one of the most correct and 
foreible dant e connected with the technical 
press of the country."— Western Electrician. 


This may be the language of the Chicago 
Browning Club and the Dante Society, but it is 
not English. 


Generat Electric. 


(Boston Comanercial Bulletin.) 

Information’ comes from Providence which reports that 
the General Electric Company is in the market there asa 
borrower of mqney. A prominent banker of that city, who 
had much to do with electrical companies before the con- 
solidation of the Thomson-Houston and Edison Companies, 
is said to be very bearish on General Electric. We also 
hear that the Rhode Island Hospital Trust Company pur- 
chased some time ago, before the present financial dis- 
turbances became 80 great, $1,000,000 of the bonds of the 
Electric Corporation. 

‘This company, it will be remembered, was formed by 
Mr. Coffin and his associates to finance street railways, 
etc. In other words, the General Electric Company sup- 
plies the machinery and apparatus, etc., and the stocks and 
bonds which it receives in payment therefor are in turn 
turned over to the Electric Corporation for cash. In fact, 

‘the Blectric Corporation is practically a scheme to keep 
the General Electric Company supplied with cash, for its 
chief function will be to pay cash for the securities which 
the parent concern turns over to tt. 

If memory is correct, an instalment on the subscription 
to the Electric Corporation securities comes due the 20th 
of July. This payment will give the General Electric about 
$1,000,000 in cash. 


Queer Prosperity. 


(From the Wail Street News.) 


AS an evidence of success (?) the General Electric Com- 
pany announces that reductions are being made in its 
salary list, and that a saving has already been made in 
this item during the past two months of nearly $200,000. 
This news is given out as a bull tip, and like the sale of the 
company’s gilt-edged treasury stocks recently. the public 
is asked to believe that this indicates prosperity. Our expe- 
rience with corporations of this character justifies the be- 
Нег that this action signifies exactly the reverse. When 
salaries are cut down and forced economies introduced, it 
is generally a sign that the boot pinches” somewhere. 
When companies are, a8 this one claims to be, rushed with 
work to the fullest extent, they don't generally cut down 
salaries: and when you find they are doing so it 1s gener- 
ally good business judgment to let somebody else buy and 
carry your stock. 


Where the Trouble Lies. 


“The keynote of the whole situation,” says an expert 
accountant іп the Commercial Bulletin, “Is over-capitaliza- 
tion by industrial corporations and the neglect to provide 
sufficient working capital; and," he says, I wish this 
were the worst that could be said of scores of these Indus- 
trials and other stock corporations, but it is not. Many 
absolutely make a practice of submitting false balance 
sheets at the end of the year. so false that a stockholder 
or outsider can know nothing about the real condition of 
the company. As an illustration of this, I know, and if it 
should become necessary, I can glve the name of one of 
the largest companies of this country which issued a false 
balance sheet some time ago.” 


The **Earth" Question. 


An Important Inquiry. 


(From our Regular Correspondent.) 


In consideration of the expected advance in the 
development of electric traction in England there 
was recently appointed a joint committee of 
Lords and Commons to consider and report 
whether the grant of statutory powers to use 
electricity ought to be qualified by any prohibi- 
tion or restriction as to earth return circuits, or 
by any provision as to leakage induction. 

The committee commenced sitting on June 19, 
and is being watched and its decision awaited 
with general interest. Parliamentary debates 
have taken place in recent years as to the protec- 
tion of telephonic lines from electrical disturb- 
ance, and it is unnecessary to dwell on the form 
or the effect of the various clauses which Parlia- 
ment has from time to time inserted in the pro- 
visional orders of promoters seeking powers for 
electric traction. The more immediate matter is 
the decision of Mr. Justice Kekewich in the be- 
ginning of February last in the case of The Ма- 
tional Telephone Company vs. Graff Baker. In 
that case the plaintiff, a limited company carry- 
ing on the business of supplying telephonic com- 
munication under a license from the Postmaster- 
General, sought relief against the defendant, 
Mr. Graff Baker, who was the lessee of & tram- 
way line at Leeds, constructed by the Corporation 
of that city under the authority of & provisional 
order of the Board of Trade and worked on the 
trolley system, оп the ground that the leakage 
incident to that system crested в serious dis- 
turbance in their circuits. Mr. Justice Keke- 
wich held that the disturbance complained of 
existed. and that it amounted in law to an 
actionable nuisance, but that, as the corporation 
of Leeds had statutory powers to work their 
tramway by electricity, Parliament had legalized 
it by anticipation. Thereupon the telephone 
company applied to the Board of Trade to insert 
а proper protective clause in all provisional 
orders settled by that department, and after some 
delay the matter was referred to the joint com- 
mittee which has just commenced sitting. The 
clause which the National Telephone Company 
desire the committee to adopt is that, in the 
event of any tramway being worked by electric- 
ity otherwise than by electrical power, the persons 
working it shall be bound so to construct and 
work their lines as to prevent any injurious inter- 
ference with the electric circuits from time to 
time used or intended to be used by the tele- 
phone company.” The telephone company is, 
however, to take reasonable and proper precau- 
tions in the erection of future circuits, and not 
to place them in needless proximity to the tram- 
way lines or works, and disputes are to be refer- 
red to the arbitrament of the Board of Trade. 
Several of the railway companies, which allege 
that they also are prejudicially though differ- 
ently affected by electric traction, have joined 
hands with the National Telephone Company in 
this case. 

The present inquiry is said to be the most im- 
portant one relating to electrical matters that has 
been held since the electric light inquiry of 1888. 
In the course of evidence Sir Courtenay Boyle on 
behalf of the Board of Trade explained the rela- 
tive positions of the telephone and traction com- 
panies. Wm. W. H. Preece was the first techni- 
cal witness, and the gist of his evidence was as 
follows: The first telephone fixed in London was 
operated on a metallic circuit, and ever sie the 
Post Office had used the metallic return. The 
effect of leakage and induction from the City and 
South London Railway was most evident on the 
Post Office telegraph cirenits. Whenever a train 
wa8 Started leakage currents had been noticed as 
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far away as North Walsham, in Norfolk. He 
considered that if London were perforated with 
electric railways the matter of leakage would 
become serious. With proper supervision, how- 
ever, he thought it possible for every tram way in 
England to use the earth accidentally without 
doing harm. | 

Mr. Gaine (manager of the telephone com- 
pany)gave numerous details as to the number 
of messages and the cost in various towns of the 
National Telephone Company's system. The Na- 
tional Company had spent large sums in adopting 
the metallic circuit in London; the return wire, 
he considered, was absolutely valueleas to the 
company commercially. Taking Liverpool as an 
instance, it would cost £20,000 for a switchboard 
alone, and assuming that electric traction were 
adopted throughout the country without using а 
metallie return it would cost the National Com- 
pany £2,000,000 to protect their system. The 
company had already spent £100,000 in the Lon- 
don district in changing from the earth to the 
metallic system. The witness admitted that the 
Postmaster-General had said that he would give 
no more licenses to telephone companies unleas 
they used the metallic return. In his estimation 
в complete metallic circuit system in London 
would cost £260,000, and it would take five or six 
years to arrange it. 

Dr. John Hopkinson spoke of the disturbance 
caused to the telephone system at Leeds by the 
electric tramway. From what we have heard we 
should imagine this witness stands alone in his 
experience of the London telephone service 
when he remarks that there is no disturbance. 
He considered that only slight complications 
would be added if tramway companies were 
obliged to use two conductors. 

Lord Kelvin was the next witness, and he said 
there would be no practical difficulty in having 
return conductors in either an overhead or an un- 
derground system. Two insulated conductors 
would allow of a much higher working pressure, 
and would very much diminish the quantity of 
metal used ip the conductors. 

Mr. W. E. Langdon (superintendent of the 
electrica] department of the Midland Railway) 
said that the block signals of the railway he rep- 
resented had been very seriously affected to a 
distance of between three and four miles from 
where the electric tramway crossed the line. 
There were thirty-two towns on the line where 
power had been granted for electrical tramways 
He recommended the disassociation of those high 
currents from the earth entirely. 

Mr. C. E. Spagnoletti (past president of the 
Institution of Electrical Engineers, and who had 
been for thirty-seven years chief engineer of the 
Great Western Railway,) gave like testimony re- 
garding the disturbance caused by the tramway 
currents. 

Further lengthy evidence was given by Mr. 
James Swinburne, Mr. R. E. B. Crompton, Mr. 
А. Б. Bennett, Mr. Alexander Siemens, Mr. J. 
H. Greathead (of the City and South London 
and the Liverpool Overhead Railways), Mr. J. 
F. Parsons, Mr. Sellon, Major-General Webber. 
Evidence was also called on behalf of the Corpo- 
rations of England and Scotland. 

Althoigh the committee had now been sitting 
for five days, there remained a number of wit- 
nesses to be examined. A. B. 

London, Eng., June 27, 1898. 


The Westinghouse Electric Company at Pitte- 
burg made an arrangement with the Penn: ylvanis 
Railroad Company for а special train to carry 
those of their employees who wished to visit the 
Columbian Exposition during the week of the 
Fourth, the fare for the round trip to be $19. Of 
this the Westinghouse Company paid $2 on each 
tic :et, making the fare for the employees $10. 
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ON LIGHT AND OTHER HIGH FRE- 
QUENCY PHENOMENA.— VI. 


BY NIKOLA TESLA.* 


Most of the considerations which apply to the 
incandescence of a solid, just considered, ma 
likewise be applied to phosphorescence. Indeed. 
in an exhausted vessel the phosphorescence is, as 
a rule, primarily excited by the powerful beating 
of the electrode stream of atoms against the 
phosphorescent body. Even in many cases, 
where there is no evidence of such a bombard- 
ment, I think that phosphorescence is excited by 
violent impacts of atoms, which are not necessar- 
ily thrown off from the electrode but are acted 
upon from the same inductively through the 
medium or through chains of other atoms. That 
mechanical shocks play an important part in ex- 
citing phosphorescence ina bulb may be seen 
from the following experiment. If a bulb, con- 
structed as that illustrated in Fig. 10, be taken 
and exhausted with the greatest care so that the 
discharge cannot pass, the filament f acts by 
electrostatic induction upon the tube ¢ and the 


е. 
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Showing the Inefticiency of a Metal Screen. 


Fig. 32.—Electrostatic Action Between Primary and 
Secondary, with Extremely High Frequencies. 


latter is set in vibration. If thetubeo be rather 
wide, about an inch or so, the filament may be во 
powerfully vibrated that whenever it hits the 
glass tube it excites phosphorescence. But the 
phosphorescence ceases when the filament comes 
to rest. The vibration can be arrested and again 
started by varying the frequency of the currents. 
Namely, the filament has its own period of vibra- 
tion, and if the frequency of the currents is such 
that there is resonance, it is set easily vibrating, 
though the potential of the currents be small. 
have often observed that the filament in the bulb 
is destroyed by such mechanical resonance. The 
filament vibrates as а rule во rapidly that it can- 
not be seen and the experimenter may at first be 
mystified. When such an experiment as the one 
described is carefully performed, the potential of 
the currents need be extremely small, and for 
this reason I infer tbat the phosphorescence is 
then due to the mechanical shock of the filament 
against the glass, just as it is produced by strik- 
ing a loaf of sugar with a knife. The mechani- 
cal shock produced by the projected atoms is 
easily noted when a bulb containing a button is 
grasped in the hand and t"e current turned on 
suddenly. I believe that a bulb could be shat- 
tered by observing the conditions of resonance. 
In the experiment before cited it is, of course, 
open to say that the glass tube upon coming in 
contact with the filament retains a charge of a 
certain sign upon the point of contact. If now 
the filament again touches the glass at the same 
point while it is oppositely charged, the charges 
ualize under evolution of light. But nothing 
of importance would be gained by such an ex- 
planation. It is unquestionable that the initial 
charges given to the atoms or to the glass play 
some part in exciting phosphorescence. So, for 
instance, if & phosphorescent bulb be first ex- 
cited by а high frequency coil by connecting it to 
one of the terminals of the latter and the degree 
of luminosity noted, &nd then the bulb be highly 
charged from & Holtz machine by attaching it 
preferably to the positive terminal of the ma- 
chine, it 1s found that when the bulb is again con- 
nected to the terminal of the hi h frequency coil 
the phosphorescence is far more intense. Onan- 
other occasion I have considered the possibility of 
some phosphorescent phenomena in bulbs being 
produced by the incandescence of an infinitesi- 
mallayer on the surface of the phosphorescent 
body. Certainly the impacts of the atoms are 
powerful enough to produce intense incandes- 
cence by the collisions, since they bring quickly 


* A lecture delivered before the Franklin Institute at 
PALM phis, Feb. 24, 1898, and before the National Eleo- 
tric Light Association at St. Louis, Mo., March 1, 1996. 


ton niga temperature a body of considerable 
bulk. If any such effect exists, then the best ap- 
pliance for producing phosphorescence in a bulb, 
which we know so far, is a disruptive discharge 
coil giving an enormous potential with but few 
fundamental discharges, say 25-80 per second, 
just enough to produce a continuous impression 
upon the eye. Itis a fact that such в coil excites 
phosphorescence under most any condition and 
at all degrees of exhaustion, and I have observed 
effects which appear to be due to phosphores- 
cence even at ordinary pressures of the atmos- 
phere, when the potentials are extremely high. 
But if phosphorescent light is produced by the 
equalization of charges of electrified atoms 
(whatever this may mean ultimately), then the 
higher the frequency of the impulses or alternate 
electrifications, the more economical will be the 
light production. It is a long known and note- 
worthy fact that all the phosphorescent bodies 
are poor conductors of electricity and heat, and 
that all bodies cease to emit phosphorescent light 
when they are brought to & certain temperature. 
Conductors, on the contrary, do not possess this 
quality. There are but few exceptions to the 
rule. Carbon is one of them. Becquerel noted 
that carbon phosphoresces at a certain ele- 
vated temperature preceding the dark red. This 
phenomena may be easily observed in bulbs pro- 
vided with a rather large carbon electrode (say a 
sphere of six millimetres diameter). If the cur- 
rent is turned on after a few seconds, a snow 
white film covers the electrode just before it gets 
dark red. Similar effects are noted with other 
conducting bodies, but many scientific men will 
probably not attribute them to true phos- 
B Whether true incandescence 

as ачу пр to do with phosphorescence 
excited by atomic impact or mechanical 
shocks still remains to be decided, but it is a fact 
that all conditions which tend to localize and in- 
crease the heating effect at the point of impact 
are almost invariably the most favorable for the 
production of phosphorescence. So, if the 
electrode be very small, which is equivalent to 
saying in general that the electric density is 
great, if the potential be high, and ii the gas be 
highly rarefied, all of which things imply high 
speed of the projected atoms. or matter, and con- 
sequently violent impacts—the phosphorescence 
is very intense. If a bulb опе with a large 
and small electrode be attached to the terminal of 
an induction coil, the small electrode excites 
phosphorescence while the large one may not do 
во, because of the smaller electric density and 
hence smaller speed of the atoms. A bulb pro- 
vided with а large electrode may be grasped with 
the hand while the electrode is connected to the 
terminal of the coil and it may not phosphor- 
esce; but if instead of grasping the bulb with 
the hand the same be touché with a pointed 
wire the phosphorescence at once spreads through 


ж. 
Carbon Deposit іп Tube in a Magnetic Field. 
the bulb because of the great density at the 


point of contact. With low frequencies it seems 
that gases of great atomic weight excite 
more intense phosphorescence than those of 
smaller weight. as for instance, hydrogen. With 
high frequencies the observations are not suffi- 
ciently reliable to draw а conclusion. Oxygen, 
as is well known, produces exceptionally strong 
effects, which may be in part due to chemical ac- 
tion. A bulb with hydrogen residue seems to be 
most easily excited. Electrodes which are most 
easily deteriorated produce more intense phos- 
phorescence in bulbs, but the condition is not 
permanent becanse of the impairing of the vac- 
uum and the deposition of the electrode matter 
upon the phosphorescent surfaces. Some liquids, 
as oils for instance, produce magnificent effects 
of phosphorescence (or fluorescence ?), but they 
last only a few seconds. Sc if a bulb havea 
trace of oil on the walls and the current is turned 
on, the phosphorescence only persists for a few 
moments until the oi! is carried away. Of all 
bodies so far tried, sulphide of zinc seems to be 
the most susceptible to phosphorescence. Some 
samples obtained through the kindness of Prof. 
Henry, in Paris, were employed in many of these 
bulbs. One of the defects of this sulphide is 
that it loses its quality of emitting light when 
brought to a temperature which is by no means 
high. It can therefore be used only for feeble 
intensities. An observation which might deserve 
notice is that when violently bombarded from 
an aluminum electrode it assumes a black color, 


but singularly enongh, it returns to the original 
condition when it cools down. 

The most important fact arrived at in pursuing 
investigations in this direction is that in all cases 
it is necessary in order to excite phosphorescence 
with & minimum amount of energy to observe 
certain conditions. Namely, there is always, no 
matter what the frequency of the currents, de- 
gree of exhaustion and character of the bodies in 
the bulb, a certain potential (assuming the bulb 
excited from one terminal )or potential difference 
(assuming the bulb to be excited with both ter- 
minals) which produces the most economical re- 
sult. If the potential be increased, considerable 
energy may be wasted without producing any 
more light, and if it be diminished, then again 
the light production is not ав economical. The 
exact condition under which the best result is ob- 
tained seems to depend on many things of a dif- 
ferent nature, and it is to be yet investigated by 
other experimenters, but it will certainly have to 
be observed when such phosphorescent bulbs 
are operated, if the best results are to be attained. 

Coming now to the most interesting of these 
phenomena, the incandescence or  phosphor- 
escence of gases, at low pressures or at the ordi- 
nary pressure of the atmosphere, we must seek 
the explanation of these phenomena in the same 
primary causes, that is, in shocks or impacts of 
the atoms. Just as molecules or atoms beating 
upon a solid body excite phosphorescence in the 
same or render it incandescent, so when colliding 
among themselves they produce similar pheno- 
mena. But this isa very insufficient explanation 
and concerns only the crude mechanism. Light 
is produced by vibration which goes on at a 
rate almost inconceivable. If we compute, from 
the energy contained in the form of known radia- 
tions in а definite space the force which is neces- 
sary to set up such rapid vibrations, we find 
that though the density of the ether be incom- 
parably smaller than that of any body we know, 
even hydrogen, the force is sometimes surpassing 
comprehension. What is this force, which in 
mechanical measure may amount to thousands of 
tons per square inch ? It is electrostatic force in 
the light of modern views. It is impossible to con- 
ceive how а body of measurable dimensions could 
be charged to so high a potential that the force 
would be sufficient to produce these vibrations. 
Long before any such charge could be imparted 
to the body it would be shattered into atoms. 
"е sun emits light and heat, and so does an ordi- 
nary flame or incandescent filament, but in 
neither of these can the force be accounted for if 
it be assumed that it is associated with the body 
ав à whole. Only in one way may we account for 
it, namely, by identifying it with the atom. Ап 
atom is so small that if it be charged by coming 
in contact with an electrified body and the charge 
be assumed to follow the same law as in the case 
of bodies of measurable dimensions, it must re- 
tain a quantity of electricity which is fully capa- 
ble of accounting for these forces and tremen- 
dous rates of vibtation: But the atom behaves 
singularly in this respect, it always takes the 
same charge. 

It is very likely that resonant vibration plays a 
most important part in all manifestations of 
energy in nature. Throughout space all matter 
is vibrating, and all rates of vibration are repre- 
sented, from the lowest musical note to the high- 
est pitch of the chemical rays, hence an atom, or 
complex of atoms, no matter what its period, 
must find a vibration with which it is in reso- 
nance. When we consider the enormous rapidity 
of the light vibrations, we realize the impossibility 
of producing such vibrations directly with any 
apparatus of measurable dimensions, and we are 
driven to the only possible means of attaining the 
object of setting up waves of light by electrical 
means and economically, that is, to affect the 
molecules or atoms of a gas, to cause them to col- 
lide and vibrate. We then must ask ourselves— 
How can free moleculcs or atoms be affected ? 


It is a fact that they can be affected by electro- 
static force, as is apparent in many of these ex- 
periments. By varying the electrostatic force we 
can agitate the atoms and cause them to collide 
under evolution of heat and light. It is not 
demonstrated beyond doubt that we can affect 
them otherwise. If а luminous discharge is pro- 
duced in a closed exhausted tube, do the atoms 
arrange themselves in obedience to any other 
but electrostatic force acting in straight lines 
from atom to atom ? Only recently I investigated 
the mutaal action between two circuits with ex- 
treme rates of vibration. When a battery of a 
few jars (cc e e, Fig. 32) is discharged through a 
primary P of low resistance (the connections be- 
ing as illustrated in Figs. 19a, 195 and 19c). and 
the frequency of vibration be many millions, there 
are great differences of potential between pointe 
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on the primary not more than a few inches apart. 
These differences may be 10,000 volts per inch, if 
not more, taking the maximum value of the E. М.Е. 
The secondary s is therefore acted upon by elec- 
trostatic induction, which is in such extreme cases 
of much greater importance than the electro-dy- 
namic. То such sudden impulses the primary as 
well as the secondary are poor conductors, and 
therefore great differences of potential may be 
produced by electrostatic induction between adja- 
cent points on the secondary. Then sparks may 
jump between the wires, and streamers become 
visible in the dark if the light of the discharge 
through the spark gap d d be carefully excluded. 
If now we substitute a closed vacuum tube for the 
metallic secondary s, the differences of potential 
produced in the tube by electrostatic induction 
from the primary are fully sufficient to excite por- 
tions of it; but as the points of certain differences 
of potential on the primary are not fixed, but are 
generally constantly changing in position, a lumi- 
nous band is produced in the tube, apparently not 
touching the glass, as it should, if the points 


very high frequencies, provided the impulses be 
of а harmonic nature, like those obtained from an 
aiternator, there is less deterioration and the 
vacua are more permanent. With disruptive dis- 
charge coils there are sudden rises of potential 
and the vacua are more quickly impaired, for the 
electrodes are deteriorated in a very short time. 
It was observed in some large tubes, which were 
provided with heavy carbon blocks B B, con- 
nected to platinum wires w w, (as illustrated in 
Fig. 88), and which were employed in experi- 
ments with the disruptive discharge instead of the 
ordinary air gap, that the carbon particles under 
the action of the powerful magnetic field in which 
the tube was placed, were deposited in regular 
fine lines in the middle of the tube as illustrated. 
These lines were attributed to the deflection or 
distortion of the discharge by the magnetic field, 
but why the deposit occurred principally where 
the field was most intense did not appear quite 
clear. A fact of interest, likewise noted. was that 


the presence of a strong magnetic field increases 
the deterioration of the electrodes, probably by 


ductors of the same polarity in а single conduit 
which is situated between the inner rails of а 
double track and contains two parallel slots, one 
of which is used by the car on the adjacent track. 
The object of this arrangement is to reduce the 
cost of construction by utilizing a single conduit 
for both tracks, and as the space occupied is the 
highest point of the road the conduit is less sus- 
ceptible to the street drainage than when placed 
between the rails of a single track. In equipping 
existing roads the conduit is independent of the 
tracks and may thus be constructed without dis 
turbing or relaying the tracks. 


Instead of a copper conductor, as usually em- 
ployed for the trolley wire, heavy steel rails are 
used, and the conduits are designed to be about 
three feet deep, so as to accommodate any extra 
circuits desired. The return current for the rail- 


22 


Some of the Designs Produced by Intermittent Discharges: (1) Drum Winding, (9) Alternate Motor Winding, (8) King Winding, (41 Spoke Wheel. 


of maximum and minimum differences of potential 
were fixed on the primary. 1 do not exclude the 
possibility of such в tube being excited only by 
electro-dynamic induction, for very able physicists 
hold this view; but in my opinion there is as yet 
no positive proof given that atoms of a gas in a 
closed tube may arrange themselves in chains 
under the action of an electromotive impulse pro- 
duced by electro-dynamic induction in the tube. 
I have been unable so far to produce striz in a 
tube, however long and at whatever degree of 
exhaustion, that is, вігію at right angles to the 
gupposed direction of the discharge or the axis of 
the tube, but I have distinctly observed in a large 
bulb, in which а wide luminous band was pro- 
duced by passing a discharge of a battery through 
a wire surrounding the bulb, a circle of feeble 
luminosity between two luminous bands, one of 
which was more intense than the other, Further- 
more, with my present experience I do not think 
that such a gas discharge in а closed tube can vi- 
brate, that is, vibrate as a whole. T am convinced 
that no discharge through а gas can vibrate. The 
atoms of а gas behave very curiously in respect 
tosudden electric impulses. 'The gas does not 
seem to possess any appreciable inertia to such 
impulses, for it is в fact that the higher the fre- 
quency of the impulses with the greater freedom 
does e discharge pass throngh the gas. If the 
gas possesses no inertia then it cannot vibrate, for 
some inertia is necessary for the free vibration. I 
conclude from this that if a lightning discharge 
occurs between two clouds there can be no oscil- 
lation, such as would be expected considering 
the capacity of the clouds.  Butif the lightning 
discharge strikes the earth, there is always vibra- 
tion—in the earth, but not in the cloud. In a gas 
discharge each atom vibrates at its own rate, but 
there is no vibration of the conducting gaseous 
mass as а whole. This is an important considera- 
tion in the great problem of producing light 
economically, for it teaches us that to reach this 
result we must use impulses of very high fre- 
quency and necessarily also of high potential. It 
is & fact that oxygen pro lucesa more intense light 
in а tube. Is it because oxygen atoms possess 
some inertia and the vibration does not die out 
instantly Р But then nitrogen should be as good 
and chlorine and vapors of many other bodies 
much better than oxygen, unless the magnetic 
properties of the latter enter prominently into 
play. Or, is the process in the tube of an electro- 
lytic nature? Many observations certainly speak 
for it, the most important being that matter is 
always carried away from the electrodes, and the 
vacuum in а 511) cannot be permanently main- 
tained. If such process takes place in reality, 
then again must we take refuge in high frequen- 
cies, for with such electrolytic action should be 
reduced to a minimum, if not rendered entirely 
impossible. Itis ап undeniable fact that with 


reason of the rapid interruptions it produces. 
whereby there is actually a higher E. M. к. main- 
tained between the electrodes. 

Much would remain to be said about the lumi- 
nous effects produced in gases at low or ordinary 
pressures. With the present experiences before 
us we cannot say that the essential nature of these 
charming phenomena is sufficiently known. But 
investigations in this direction are being pushed 
with exceptional ardor. Every line of scientific 
pursuit has its fascinations, but electrical investi- 
gation appears to possess a peculiar attraction, 
for there is no experience or observation of any 
kind in the domain of this wonderful science 


which would not forcibly appeal to us. Yet to me - 


it seems that of all th» many marvelous things we 
observe, в vacuum tube, excited by an electric 
impulse from a distant source, bursting forth out 
of the darkness and illuminating the room with 
its beautiful light, is as lovely а phenomenon as 
can greet our eyes. More interesting still it ap- 
pears when, reducing the fundamental discharges 
across the gap to a very small number and waving 
the tube about we produce all kinds of designs in 
luminous lines. So, by way of amusement, I take 
a straight long tube, or & square one. or & square 
attached to a straight tube, and by whirling them 
about in the hand [imitate the spokes of a wheel, 
a Gramme winding, a drum winding. an alternate 
current motor winding. etc. (Fig. 34). Viewed 
from a distance the effect is weak and much of its 
beauty is lost. but being near or holding the tube 
in the hand one cannot resist its charm. 

In presenting these insignificant results I have 
not attempted to arrange and co-ordinate them as 
would be proper in a strictly scientific investiga- 
tion in which every succeeding result should bea 
logical sequence of the preceding, so that it might 
be guessed in advance by the careful reader or 
attentive listener. I have preferred toconcentrate 
my energies chiefly npon advancing novel facts or 
ideas which might serve as suggestions to others, 
and this may serve as an excuse for the lack of 
harmony. The explanations of the phenomena 
have been given in good faith and in the spirit of 
astudent prepared to find that they admit of a 
better interpretation. There can be no great 
harm in a student taking an erroneous view, but 
when great minds err the world must dearly pay 
for their mistakes. 


(Conc luded.) 


An Electric Conduit System. 


The Hieatzman electric conduit system, a Bal- 
timore invention, has recently been introduced 
by Hieatzman Bros. of that city, who are the in- 
ventors of the system. 

The arrangement adopted is to place two con- 


way is carried by the track as in the overhead 
trolley system. 


Boston Notes. 


Notwithstanding the striogency in the money 
market. the work on electric street railways goes 
along developing and expanding throughout New 


England; and the American Railroad Improve- 
ment Company of this city, Mr. George А. 
Beatey, treasurer and general manager, is secur- 
ing quite alarge share of the contracts. A large 
staff of men employed by this company has 
started on the construction of a new road that is 
to connect Braintree with Rudolph. Holbrook, 
Weymouth. Hingham and Nantasket Beach. 


During the past two weeks the two formidable 
Russian warships, the Dimitre Donskoi and 
Rynda, which took part in the Columbian 


pageant, have been at anchor in Boston harbor, 
the reason of their coming being to havea part in 
the inauguration of the monument erected to the 
memory of Admiral Farragut in Marine Park. 
South Boston. On the evening of July 4th 
these two ships. together with the U. S. warship 
San Francisco and torpedo boat Vesuvius, were 
brilliantly illuminated by variegated colored 
electric lamps from stem to stern and right to 
the mustheads. During the evening the thou- 
sands of lights were shut off, aud the powerful 
searchlights were brought into play, producing 
some weird effects among the shipping in the 
harbor. For hours thousands of spectators 
thronged the water front, such a brilliant display 
of electric lights and fireworks never having been 
before witnessed in Boston harbor. 


There was quite a blaze on Wednesday in the 
building formerly occupied as New England head- 
quarters of the Edison General Electric Company 
before the consolidation on Otis street, Boston. 
In the extensive salesroom and the superbly fitted 
blue and white showrooms were many handsome 
electric and combination fittings which were con- 
siderably damaged by fire, smoke and water. 
The fire is thought to have been caused by an 
electric wire. 


The electrical supply houses of Boston are nat- 
urally feeling the effects of the present uncertainty 
in trade, and so are not rushing shipments at the 
same rate they were ten days or a fortnight ago. 
Nevertheless they are all getting their stocks in 
order, for they all have the assurance that as soon 
as the present tightness relaxes, as it must shortly 
do, their customers’ stocks will have become so 
depleted that a big boom in orders will be experi- 
enced and they desire to be ready for the rush. 
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A new piece of apparatus has been patented re- 
cently by a Boston inventor, having for its 
purpose the operating of the switches on street 


railways by means of electricity, the apparatus 
being set in motion by the driver or motorman of 
each car as he approaches the switch. The device 
has been examined and tested by engineers, elec- 
tricians and railroad men and they report very 
favorably upon it. 


The unique and efficient electric burglar alarm 
system in use at the Security Safe Deposit vaults 
in this city. a fully illustrated description of 


which we published in our columns last Decem- 

r, has proved so great a success that the com- 
pany using it now finds itself enjoying the largest 
number of clients and with more va uable prop- 
erty entrusted to its care than any similar com- 
pany in Boston. A new and artistic circular, 
calling attention to this apparatus as securing the 
most absolute safety, has just been іьвпей, and is 
still further increasing the business done by the 
Security Safe Deposit Company. 


The North Shore Traction Company, which at 
present is operating more miles of railway track 
than any other company in New England, it being 
composed of Philadelphia, New York, Boston and 
Lynn capitalists, is reported as having in contem- 
plation the purchase of the Essex, Beverly and 
Gloucester street railway. which would give it 
& continuous line from Boston to Gloucester, a 
distance of over forty miles. The company may 
also engage in freight as well as passenger traffic 
in time. 


General News. 


What is Going on in the Electrical World. 


Hillsdale, Mich.—The council has decided to 
get a Westinghouse electric lighting plant to cost 
$14,000. 

Calais, Me.—An electric road is to be built here, 
extending to St. Stephen, as soon as council de- 
cides upon a route. | 

Sing Sing, М. Ү.—Тһе Sing Sing Electric 
Railway Company intends to extend its line to 
Pleasantville on the Harlem Road. 


Weston, W. Va.—The electric light plant here 
was totally destroyed by fire on the morning of 
the 3d inst.; loss $10,000, insured for $1,500. 


Flushing, L. I. —The bo:rd of trustees will 
consider the question of awarding the contract 
for an electric fire alarm system on July 18. 


Norfolk, Va. — Preparations for the change 
from the present horse cars to the electrical вув- 
tem are being made by the street car company. 


Batavia, N. Y.—The council has authorized 
its light and lamp committee to advertise for bids 
for a complete electric lighting plant for the city. 


Florence, 8. C.—The business men of this 
city and of Darlington are being canvassed with 
success in regard to establishing telephone 
exchanges in the two places. 


Cleveland. Ohio.— Fifteen thousand street car 
tickets were stolen from the Cleveland Electric 
Railway Company's office last week. They repre- 
sent a value of about $700. 


Milwaukee, Wis.—The Milwaukee Electric 
Railroad, known also as the Hinsey line, is now 
the property of Churles F. Pfister, who bought it 
at receiver's sale for $200,000. 


Whitesboro, N. Y.— Тһе Utica Electric Light 
Company has been awarded the contract for 
lighting this village, and will do it directly from 
the Utica plant by special wires. 


San Jose, Cal.—An extension of time has been 
asked for the completion of the electric railway 
between San Jose and Los Gatos, a franchise for 
which was granted some time ago. 


Middletown, N. Y.—The Middletown and 
Goshen Traction Company have been granted & 
franchise for the electric road they propose build- 
ing between this city and Goshen. 


Jefferson, Iowa.—At a special election held 
here on granting & twenty year franchise for 
electric lighting, the local electric light company 
carried the day by a large majority. 


Indianapolis, Ind.— Judge Brown has ren- 
dered в decision transferring the cause of the City 
Railway Company against the Citizens' Street 
Railroad Company to the Federal Court. 


Marion, Ind.— An electric railway between 
Marion and Pennville, to run by way of Montpe- 


lier, is being talked of here, and several local 
capitalists have expressed a willingness to aid the 
project. 


Niagara Falls, N. Y.— The contract for street 
lighting awarded to the Buffalo and Niagara Falls 
Electric Light and Power 5 has been duly 
executed and the construction of the power house 
is begun. 


Buffalo, N. T. — Surveys have been completed 
for an electric road to be known as the Buffalo, 
South Shore and Hamburg Electric Railway. and 
running to points on the lake shore between 
Buftalo and Hamburg. 


Brooklyn, N. Y.—All of the horse cars on 
Fulton street east of the City Hall have been 
superceded by the trolley aad only three horse 
lines run to ton Ferry where а short time ago 
there were в score of them. 


St. Louis, Mo.- St. Lonis will within & few 
weeks have the most complete electric car system 
in the world. Only two of the old horse lines 
remain to be converted into electric systems, and 
they will make the change in a short time. 


Montgomery, Ala.—The Cloverdale Electric 
Street Hailway was sold on the 3d inst., under в 
decree of the City Court, and was bid in for 
Townsend & Brown, the contractors who built 
the ond: at $3,000. The road has six miles of 
track. 


Denver, Col. -The Western Union has reduced 
its rates here from 40 cents for ten words to 25 
cents. Among the places to be benefited by the 
reduction besides Denver are Colorado Springs, 
Pueblo, Canon City, Leadville, Aspen, La Junta 
and all intermediate towns. 


Salt Lake, Utah. Robert M. Jones has been 
granted a franchise for electric lighting and trans- 
mission of electrical currents for all purposes in 
this city for а period of twenty-five pears: Mr. 
Jones will transmit current from his Big Cotton- 
wood Сайоп power plant. 


Fair Haven, Conn.—The Hon. James R. 
Langdon. of Montpelier, Vt., has purchased the 
land on which Carver’s Falls are situated, about 
three miles from this city. and will use the water 
power at that place in generating electricity. 
About 2,000 horse power will be developed. 


Ean Francisco.— The palatial mansion which 
Ralph Brisbane Nonesuch, the South African 
diamond millionaire, is building in the Temescal 
district, near this city, is to be electrically 
equipped во as to have all the heating, lighting, 
cooking and ventilation done by electricity. 


Madison, Wis. — The street lighting committee 
of the city council has advertised for bids for do- 
ing the city lighting for в period of years by pri- 
vate corporation, and also for putting in an 
electric lighting plant for the city complete 
сеи grounds and building, which the city now 
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Missoula, Mont.— The purpose of the Missoula 
Electric Light Company to erecta dam and power 
house on the Missoula River аба point about a 
mile up from this town has been checked by a 
suit brought by J. D. Morgan contesting the va- 
lidity of the transfer of the site on which the dam 
was to be built. 


Mt. Sterling, Ky.—The Mt. Sterling Gas 
Com pany and the Citizens' Electric Light Com- 
pany (Thomson. Houston) will consolidate July 
15. The Electric Light Company will increase 
their facilities with the object of furnishing power 
for an electric car line to Sbarpsburg now under 
contemplation. 


San Antonio, Tex.— There are two companies 
—the San Antonio and the Citizens’ Electric 
Street Railway constructing almost parallel 
lines to Dignowity Hill, an attractive suburb, and 
several hundred men are making the dirt fly on 
both lines in a race for the coveted advantage of 
„getting there" first. Gangs are working night 
and day. 


Portsmouth, Ohio. An electric street railway 
line here is now an assured fact. The contract 
for building the road, power house, etc., has been 
awarded, and work is begun. The officers of the 
company are: President, George Davis; vice- 
president, Floyd L. Smith; secretary and treas- 
urer, Sam. B. Timmonds. 


Lockport, М. Y —A company is to be formed 
here to build and operate an electric road to 
Williamsville. The road will be about 18 miles 
long and will cost $100,000. After it is com- 
pleted the electric line from Buffalo to Lockport, 
by way of Williamsville, will, it is said, be nine 


miles shorter than any steam road connecting the 
two places, 


Elizabeth, N. J.—The board of aldermen қ 
being ofthe penny-wise and pound-foolish order, 
are in favor of lightening the burden of taxation 
by excessive demands on persons or corporations 
desiring franchises. The mayor of the city, on 
the contrary, says that Elizabeth should offer 
more encouragement to enterprises that would 


help to build it up and especially electric stree 
railways. 


Bangor, Me.—The Hampden and Winterport 
Electric Railroad and Light Company have 
elected the following directors: J. Manchester 
Haynes, Geo. E. Macomber, of Augusta; H. L. 
Shepherd, of Rockport; Edward W. Mayo, of 
Hampden; Henry А. Mitchell, Eugene C. Nich - 
ae of Bangor, and Fred Atwood, of Winter - 
port. 


Gloversville, N. Y.— The opening of the elec 
tric line between Gloversville and Fonda the 
other day was celebrated with great eclat. АП 
along the line in Gloversville, Johnstown and 
Fonda the houses and the places of business 
were gayly decorated and everybody evinced 
an enthusiasm which showed that the new road 
was a welcome enterprise to the people. 


Washington, D. C.— The Washington and 
Arlington Electric Railway has passed under the 
control of a Philadelphia syndicate, two-thirds of 
the former stockholders having accepted 50 cents 
on the dollar for their shares, А transfer of the 
property to the new owners will be made as soon 
88 possible, when steps will be taken to complete 
the road into Washington, which will necessitate 
the building of a bridge across the Potomac. 


Shreveport, La.--Through Percy Thompson 
& Company, investment bankers, New York, the 
Belt Line Electric Road and the Short Eleciric 
Road of this city have been consolidated and 
placed under one management. The company is 
now operating fifteen miles of road and proposes 
to extend the line five miles further. The con- 
solidated securities of the company were sold by 
Percy Thompson & Company. 


Worcester, Mass.— The franchise 
about a year ago to the Quinsigamond Electric 
Light and Power Company to supply electric 
lights in this city has been revoked by the State 
Саз and Electric Light Commission on the 
ground that a competing company is not desir- 
able, because it would needlessly encumber the 
streets with wires, it would not furnish light or 
power more cheaply than the present company, 
and there would be danger of consolidation or 
absorption with consequent ' stock development ' 
апа an increased tax on consumers." 


ranted 


Nashville, Tenn.— The new cars of the Over- 
land electricline in this city are peculiar in con- 
struction, and were desigued by the president o f 
the road. They are open at each end, with seats 
for eight persons on each platform, and have a 
closed section in the centre with twenty seats. 
The entire car can be thrown open when needed 
and all the seats face in the direction the car is 
going, with an aisle in the centre. The cars are 
twenty-seven feet long. 


, Providence, В. I. —The Pawtuxet Valley Elec- 
tric Street Railway Company, incorporated nearly 
two years ago to build апа operate an electric 
Street railway in the Pawtuxet Valley, has com- 
pleted its organization by electing new officers, 
as follows: Nelson W. Aldrich, president; Henr 
L. Greene of River Point, vice-president; H. V. 
A. Joslin, secretary; Cyril A. Babcock, treasurer; 
directors, Nelson W. Aldrich, Henry L. Greene, 
Enos Lapham, Charles H. Perkins, Marsden J. 
Perry, Gorham P. Pomroy, William G Roelker, 
Arthur H. Watson, Webster Knight, Henry V. A 
Joslin, Cyril A. Babcock. 


Chloride of Silver vs. Aluminum-lodine Cells. 
To the Editor or ELECTRICITY : 


DEAR Siz: We notice in your issue of June 38th an arti 
cle entitled ** The Aluminum-Iodine Portable Testing Set , 
manufactured by Queen & Company, of Philadelphia, o 
more properly speaking, a comparison of в. м. F. betweea 
the Alumtnum-iodine and the chloride of silver cell. In 
reply to this article we desire to say that there are severa 
polnts which need correction, and which the author no 
doubt failed to recognize in his composition. 

In the first place, our present form of chloride of silve г 
dry cell has an E. M. F. of about one volt. 

Secondly, there 18 absolutely no local action, so tha 
there 18, not only practically but positively. no waste of the 
elements while not in use. 

T hirdly, a chloride of silver cell can be made with an в. M. 
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F. of not only 1.4 volts, but with from 1.5 to 1.6 volts. But 
why did we not bring such cells prominently before the 
electrician? Simply from the fact that they were too 
closely related to the aluminum-iodine cell, in which the 
local action, which you state is practically eliminated, 
was nevertheless still going on, and however slight, re- 
sulted In inevitable ruin to the elements. For this reason 
we preferred our one volt cell, which is devofd not only of 
any 1njurious waste but of any waste whatever, to a cell 
of 1.5 volts in which a local action of the slightest nature 
would invariably mean destruction. 

We regret exceedingly that we arenot now in a position 
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This com bination can be used in many cases instead of 
more expensive fittings, for side brackets, temporary and 
advertising work, where rosettes and cut-outs would other- 
wise be necessary. The company makes them with either 
Edison, Thomson-Houston or Sawyer-Man key or keyless 
sockets. 


Queen Portable D'Arsonval Galvanometer. 


In completing & line of portable testing instruments 
Queen & Company, Philadelphia, have placed on the 
market a D'Arsonval Galvanometer, as illustrated, which 


QUEEN PoR1ABLE D’ARSONVAL GALVANOMETER. 


to go into such detalls as we would desire, for the manu- 
facturers of the aluminum-1odine cell have placed before 
us a barrier which we cannot at present overcome, by re- 
fusing to place in our hands 2 cell of their produc- 
tion. . . . Respectfully, 
THE CHLORIDE OF SILVER DRY CELL BATTERY COMPANY. 
Baltimore, July 5. 
The E. E. and S. Fusible Wall Socket. 
The combination represented in the illustrations accom- 
panying this notice is said to give universal satis- 
faction. It is the well-known E. E. & S. socket with fused 


Tue E. E. AND S. FvsiBLE WALL Socket. 


detachable base and wall standard, manufactured by the 
Electric Engineering and Supply Company of Syracuse. 
The contrivance has a number of good points. The por- 
celain 1в tough and strong, the parts are well made and 
carefully finished, and it is neat and attractive in appear- 
ance. 

Ав the two parts of the base are not fastened by screws, 
no tools are needed to separate them, a simple quarter 
turn being sufficient, and the contact із always sure. А 
special feature is the fact that the fuse is carried on the 
removable part. When necessary to replace the former 
the socket is ге moved and the work done without danger 
of accident or short circutt. 


deserves more than passing notice. Itisof the type used 
heretofore in their testing sets, and is admirably adapted 
to laboratory or station measurements and for use as a 
detector of faults in line wire. The Index 1s quite dead 
beat, so that rapid readings are possible, and because of 
the principle of construction employed, magnetic fields 
and mechanical vibrations produce practically no effect. 

Аз the Galvanometer is a zero“ instrument, readings 
canuot be made by direct deflection, but todetermine re- 
sistance a rheostat and bridge are necessary exactly as in 
regular testing sets. 

For manufacturing companies, especially where quick 
wo:k is an item, the above will prove of much value. Itis 
well suited for ascertaining the resistance of carbon fila- 
ments for incandescent lamps, and has been used for this 
purpose by some of the large lamp maxers. As a simple 
ground detector the Galvanemeter is quite complete in it- 
self. belng conveniently mounted in a handsome mahogany 
case with leather strap. 


COMMERCIAL PARAGRAPHS. 


In ordering a fresh supply of brushes for the motors 
made by the Boston Motor Company and in use at the 
Lawrence Scientific School, Harvard University, one of the 
professors says that the motors work splendidly. Another 
correspondent іп forwarding a repeat order for a fan equip- 
ment, Says that though these motors are like small toys 
they are as scientifically and well made as any large sized 
motors now onthe market. These and many similar en- 
dorsements prove the popularity of the Boston Motor, 
which now sells like hot cakes. 

The * Novak lamp is making a great record for it- elf 
wherever used, and nowhere more satisfactorily than at 
the World's Fair. In the Libbey Glass Company's Factory, 
which is one of the chief attractions at the Exposition. 
1,200 “ Novak " lamps were installed and went into service 
May Ist, since which date they have been in regular use. 
With the exception of 35 lamps, the bulb3 or filaments of 
which have been broken by accident, the whole 1 200 are 
burning with as great ргіШапсу as when first installed. 
This must be very gratifying to all interested in the War- 
ing Electric Company. which manufactures this first-class 
Jamp. 


INCORPORATIONS. 


The McCay-Howard Engineering Company, Baltimore, 
Md.—to deal In electric light plants and power plants and 
other businessin which electricity through wire is applied. 
Capital stock, $5,000. Promoters: H. K. McCay, B. Howard, 
A. H. McCay, A. Hamilton, 8. Post, L. E. Wolfe. 


The Pittsburg, Crafton and Mansfield Street Railway 
Company Pittsburg, Pa.—to construct and operate an 
electric railway in Allegheny County, Pa. Capital stock, 
$500,000. Promoters: 17108. 8. Bigelow, Wm. J. Burns, John 
E. Кешу, Pittsburg. 


The Pentz Reckenzann Electric Company, Philadelphia, 
Pa.—to manufacture electric meters and other electrical 
apparatus and appliances. Capital stock, $30,000. Pro- 
moters: A. J. DeCamp, Chas. D. Horton, L. Webster Fox, 
Chas. Schaffer, Philadelphia; Lincoln Godfrey, Mer- 
lon, Pa. 
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The College and Grandview Electric Street Ш 
Company. Beaver Falls, Pa.—to construct and оре Ж 
electric rallway in College НІШ Borough, Beaver СИ 
Pa. Capital stock, $15,000. Promoters: Chas. P. М 


John P. Sherwood, A. R. Loyds, Beaver Falls. Bec. 


The American Burglar Alarm and District тере 7) 
Company, at Oakland, Cal. Capital stock, $50,000. Dime. 
ors: A. H. Hogg, D. S. Henderson, A. G. Gunnett, Фій ~ 
Graham and Cary Howard. The objects of the c. 
tion are to operate and maintain a district burglar alam - 
and telegraph systems, also to operate electric light-aa@ ` 
power machinery and appliances for the distributies of 
electricity for purposes of lighting, power, or any other 
purpose for which electricity may be used. 


The New Hampton Electric Light and Power Company, 
New Hampton, Iowa.—to deal in electric light and power. 
Promoters: T. C. Clary, L. L. Briggs, J. F. Babcock, E. G. 
Porter, D. K. Gardner, New Hampton. 


The West Side and Gordon Park Street Railroad Com- 
pany, Cleveland, O.—to construct and operate street rall- 
roads by electricity or other motive power. Capital stock. 
$10,000. Promoters: W. C. Scofleld, C. W. Scofleld, Geo. F. 
Scofleld, 5. H. Short and L. A. Russell. 


The Elsinore Electric Power and Water Company, Elsi- 
nore, Cal.—to erect and conduct electric light and power 
plants, etc. Capital stock, $200,000. Promotera: Jas. F. 
Jones, Elsinore; Ray D. Wellman, Redlands; Cal. Dawson, 
B. Day, Downey, Cal. 


The Louisville and Jeffersonville Terminal Railway 
Company, Louisville, Ky.—to construct and operate гап- 
ways by steam, electricity or other motive power. Capi- 
tal stock, $100,000. Promoters: Dennis Long, Samuel A. 
Miller, W. L. Lyons, Jos. Huffakes, Jas. W. Baird and 
Thaddeus W. Spindle. 


The Electric Light, Water and Milling Company., Mi- 
waukee, Wis.—to erect and operate water works and elec- 
tric light plants. Capital stock, $80,000. Promoters: d. 
Seeveland, J. Davidson and W. Schlosser. 

The Adams Electric Manufacturing Company, Chicago. 
Ш.—о manufacture and deal іп all kinds of electrical ma- 
chinery. appliances and other metallic goods. Capital 
Stock, $500,000.  Promoters: Wm. B. Mather, Wm. L. 
sutherland, Jas. S. Wheeler, Jr. 


The City Illuminating Company, Chicago, III.—to fur- 


‘inish light and electricity for houses, streets, etc., dis- 


tribute electric currents for operation of motors, etc. 
Capital stock, $6,000. Promoters: M. B. Austin, R. H. 
Watson and H. W. Ames. 


The Chelora Brade Sewage and Electric Light and 
Power Company, Atlantic City, М. J.—to supply and dis 
tribute electricity for electric light, heat and power, etc. 
Capital stock, 815000. Promotors: Н. Monback, D. 5. 
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Dengler, E. Wood, Philadelphia ; 1. G. Adams, E. Ford. W. 
Riddle, Atlantic City. 


The Cornelius & Rowland Company, Camden, N. J.—W i 
buy, sell and manufacture gas and electrical fixtures, etc. | 
Capital stock, $50,000. Promot гв: R. Cornelirs, J. Bran- 
nen, В. H. Buck, C. Thackera, J. Meadows, Philadelphia: | 
L. Plant, New York City; J. W. Morgan, Camden, N J. 


Articles of Incorporation have been filed at Camden. NJ., 
by the New Jersey Improvement Company, the purposes 
of the corporation being to equip ready for operation rall- 
roads and to construct electric light and power plants. 
etc. Capital stock, $150,000. Incorporators: Louis C. 
Maus, Theodore T. Hansen and Benjamin T. Wagner. 
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JULY 19, 


WORKS. AMPERE. N. J. 


«cric CEILING =| Crocker-Wheeler Electric Co. 


NO BELTS. NO SHAFTING. 


DIEHL & COMPANY, * oor Ec. 


HIGH GRADE 
Incandescent Lamps. 


THE NEW YORK & OHIO CO., 


—PACKARD— 


WASHBURN & MOEN MFG. CO., 
WORCESTER, MASS. 
16 OLIFF STREET, NEW YORK. 
107 8 109 LAKE ST., CHICAGO. 
and ufacturers of 


Oldest Largest Man 0 
ELECTRICAL WIRES. 
Solicit Orders and Inquiries for 

epic tonto alice ‘ree gu 
work and prompt execution guaranteed. ы 


The Johnson Switch, 
Manufactured by 
INTERIOR, 


CONDUIT AND INSULATION CO. 
General Offices, 
42-44 BROAD STREET, NEW YORK. 
WORKS: 587-581 W. 84th St., 526-528 W. 35th 86 


FRANK B. RAE, 


ELECTRICAL ENGINEER, 


49 Wilcox Street. DETROIT, MICH. 
Dynamos, Motors, and Special Apparatus 
designed for Manufacturers. 

Testa and Reports upon Steam and Electric 
Power Plants. 

Engineering in Installation of Electric Street 

allway, Municipal and Private Lighting. 


ELECTRICAL 


MEASURING - APPARATUS, 


—OOMPRISING—— 
Ammeters, Voltmeters. Galvanometers, Resist- 
ance Coils, Condensers, Eleotrometers, Photo- 
meters, etc., etc. If interested send for our 


descriptive catalogue No. I-66. 
QUEEN & CO. INCORPORATED. 
| PHILADELPHIA. | 


* 


eS ou 


MANUFACTURERS AND ELECTRICAL ENGINEERS, 
39 & 41 Cortlandt Street, - - NEW YORK. 


W ASH | NGTON Meter Brushes, 


Arc Light Carhens, 


Battery Plates and Specialties. 


THE WASHINGTON CARBON CO., PITTSBURGH. 


DAY'S KERITE INSULATED WIRES. 
W. R. BRIXEY, Sole Manufacturer. Office, 203 Broadway, New York. 


THE 


MATHER ELECTRIC GO., 


116 BEDFORD STREET, BOSTON. 


Power Generators, 


Dynamos, . Motors, 


(CoPYv.) 
ALBANY, June 26, 1893. 
MASSACHUSETTS CHEMICAL Co., Boston. 
Deak Sirs : I have used your compound 
on several armatures and fields and have found it to do everything claimed for it. 
I did not have one spool or armature that did not work well while I used 
Insullac. Besides, it saves time, labor and money on all work where in the past 
baking was essential. Yours, 
THOS. J. MATTIMORE, 
Elec. Contr., Albany, N. Y. 


> SIMPLEX WIRES. „ 


Simplex Caoutchouc Wire—Specified by Architects and Electrical Engi- 
neers where High Insulation is required for Public and Private Buildings. 
Simplex Т. Z. R. Wire--The Ideal Line Wire for Electric Lighting, Power 
and Railway Service. Send for prices, samples and estimates. 
SIMPLEX ELECTRICAL CO., 620 Atlantic Ave., Boston. 
GEORGE CUTTER, Western Selling Agent, 329 The Rookery, Chicago. 


CHICAGO. 


INSULLAC. 


GRIMSHAW WHITE CORE WIRES. 
Grimshaw White and Black Tapes, 


Competition Line Wires, 


Raven Core Wires, 
Vulea Electrical Wire Ducts, 


MANUFACTURED BY 


NEW YORK INSULATED WIRE CO., 


Chicago, New York, Boston, 
80 Franklin St. 15 Cortlandt St. 182 Summer st. | 
San Francisco, Cal., 109 Sacramento St. 


H. Warp LEONARD & Co. 
BULK ELECTRICAL CONTRACTORS, 
186 Liberty Street, NEW YORK. 


Dynamos and Motors, 


WITH FORGED IRON FIELD MAGNETS. 


1-2 to 30 H. P. sizes, constantly in stock, 
for 110, 220 and 500 Volts. 


COMMERCIAL ELECTRIC CO.. 


INDIANAPOLIS, IND. 


MUNICIPAL ELRCTRIC LIGHT CO.. 

BROOKLYN, N. Y., July 19, 1899. 
HENRY A. REED, SEC'Y BISHOP GUTTA-PERCBA CO. 
Dear Sír: We can candidly vouch for the 
superior quality of the Bishop insulation, as it 
has withstood the weather, falling wires, eto., 
during our two апа a half years' service without 
accident or trouble of any nature on our aerial 
lines or in our house ттш The severe storm 
of the winter of 1890-91, which obliged all other 
plants to shut down,” caused no Injury to our 

alternating circuits. Yours respectfully, 
JAMES FERGUSON, Sup't. 


THE WARD —: 
-: ARC LAMP 


Recognized as foremost in the market 
is made by 


THE ELECTRIC CONSTRUCTION 


AND SUPPLY COMPANY, 


18 Cortlandt Street, New York. 
Unity Building, ~- 4 Chicago. 


MecINTIRE’S 


PATENT 
CONNECTORS 4~>-TERMINALS 


FOR ALL ELECTRICAL PURPOSES. 
Incandescent Lamp and Cutout Terminals 
for all makes of Lamps. 
GENERAL ELECTRICAL SUPPLIES. 
THE C. McINTIRE CO., 

12-14 Franklin Street, Newark, М. J. 


11 | | | | ELECTRICITY. 


. 


T* best system ſor an Electric Light plant in a mill, factory | ` 
or any large building is the incandescent and arc combined. | 


Put in a low voltage incandescent plant; use the incandescent 
lamps for offices. etc., but wherever you have large spaces to light 


use the 
"NVARD" Are Lamp. 


Safe, reliable and economical. The only satisfactory lamp made 
tor such circuits. Many thousand in use. 
We manufacture single and double carbon, street railway, 


photo-engraving, theatrical and search lamps. 


Established 1881. 


ELECTRIC CONSTRUCTION & SUPPLY COMPANY. 


Unity Building, CHICAGO. 
‘Telephone Building, NEW YORK. 


jeer 
ncs 


IS 


SS 
INSEL 


THE KNAPP ELECTRICAL WORKS,| THE 


HEADOUARTERS FOR 


EVERYTHING ELECTRICAL. 


A High Grade 


SAFETY INSULATED WIRES AND CABLES, Non-Vacuum 
K. E. W. Ж Annuncintors,| | 

W eather-proot Batteries, Incandescent Lamp. 
Wire, Bells, Pushes, "OW cp 

Magnet, Annunciator and Of- Telegraph, Telephone and Fire) = New, and novel construction, 
fice Wire. Alarm Supplies, etc. Үү original and attractive 

54 AND 56 FRANKLIN STREET, Бәну кей design. 
CHICAGO, ILL. (Design Patented.) 


By the use of gas instead of vacuum ІШІ initial 
candle power is maintained throughout the life ol 


via ENE! PHOSPHOR-BRONZE | the lamp. Manufactured by 


EAR OUR 


в 
REC.TRADE MARKS. 


AN | THE PHOSPHOR BRONZE SMetiiNc Tux STAR ELECTRIC LAMP Q0., 


512 ARcH ST. PHILADELPHIA PA.U.S.A. 
| ORICINAL MANUFACTURERS ОЕ PHOSPHOR- . 805 Chamber of Commerce, CHICAGO, ILL. 
e , Bone BRONZE IN THEUNITED STATES AND SOLE 
ПОРО АТО) NakeRSoF'ELEPHANT BRAND PuoseHon-BRoNzE. 


SELLING AGENTS. 


: i à The Ansonia Electric Co........Cor. Randolph and Michigan Ave., Chicago 
ІЗ?” When you write to Advertisers mention Chas. D. 8һаів........................ 186 Liberty Street, New York City. 


ELECTRICITY. The Ansonia Electric Со........Апвопів, Conn. 


— - - - ------- —— 
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The United Electric Improvement Company 


MANUFACTURERS OF 


ISOLATED AND CENTRAL STATION EQUIPMENT, 


Transformer Apparatus, Alternating Current Con- 
Direct Current Dynamos, . stant Potential Apparatus, 
Power Generators. Direct and A. C. Motors. 


HEISLER LONG-DISTANCE SERIES SYSTEM. 
Series Lamps and Sockets for Are Circuits. 


838 Drexel Building,....... Philadelphia, Pa. 


Wholesale ELECTRICAL Supplies. 


J. JONES & SON, N. Е 


COLUMBIA INCANDESCENT 
Unequalled in quality. LAMPS. 


CUSTOMERS FULLY PROTECTED FROM CLAIMS FOR 
INFRINGEMENT. 


10 C. & С”! 
Every new customer forwarding us ап ELECTRIC FAN OUTFITS, 
initial order for COLUMBIA LAMPS will FOR 110, 220 AND 500 VOLT CIRCUITS, 
receive by express, prepaid, FOR SALE BY 


A HANDSOMELY FRAMED PORTRAIT OF ALEXANDER, BARNEY & CHAPIN, 


HENRY GOEBEL naan 
$ GENERAL ELECTRICAL SUPPLIES, 


the Inventor of the Incandescent Lamp. 20 Cortlandt Street, New York, 


Copies are now being forwarded to all 
our old customers. Should any one fail 
to receive one, please ask for same and 
it will be forwarded. 


Send for Special Fan Motor Catalogue. 


Columbia Incandescent Lamp Co., 


Works and Office, 1912 and 1914 Olive Street, 
1ST. (LOUIS, MO. 
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Are you a Station Managor 7 


e ALPHABETICAL. 


If so, censidor this. 


OUR NEW VOLTMETER SWITCH. 


This Switch enables the attendant to determine the voltage on any of the various 
circuits diverging from one or more dynamos. 


Particularly Practical for Isolatod Plants. 


ELECTRIC ENGINEERING AND SUPPLY CO, 


New York Office, 1 


Liberty St. 


SYRACUSE, N. Y., U.S. А. 


— — E 
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ELECTRICITY. 


That's the New Name. 


МЕЗ» BY 


H. T. PAISTE, 
PHILA., PA. 


| All Supply Houses have these Switches 
А оп their shelves, Sold in competition 
with other standard makes, 


THE PALMER MOTOR, NO. 3. 


Price, $5.00. 


Runs a 6 inch six 
blade Fan ora light 
running Sewing 
Machine. 


Dynamo and 
Motor Castings, 


from } to 5 H. P. or 8 to 60 


Light. 


Made Single and Double Pole---All sizes, 


Engine Castings. 
Telephone Supplies, 


со < 
“қ { 


U 


THE NEW SUNBEAM МИК ИШ 
INCANDESCENT LAMP. 


PALMER BROS. Mianus, Conn. 


We take pleasure in announcing the fact that we Pu з THE PERKINS ELECTRIC 
are now able to offer the NEW SUNBEAM INCAN-| 4 qM 

DESCENT LAMP, and orders with which we m .y SWITCH MFG. C0. 
be favored will be executed as promptly as possible. * 


ШІ) | 
Prices and further information will be supplied upon application. for Incandescent Lighting 


THE ANSONIA ELECTRIC GO., of б to 150 amperes 


capacity. 
FORMERLY THE ELECTRICAL SUPPLY CO., Dovetail Ceiling Rosettes for cleat, 
Cor. RANDOLPH Sr. AND Міснісам Ave., CHICAGO. | concealed and molding wiring. 
Factories and Eastern Offices, Ansonia, Conn. 


A 


We exhibit this week cut of No. 106, 
| adopted by the World's Columbian Expo- 
'| sition for use at Chicago. 

Our Lamp Socket for T.-H. and 
Westinghouse bases is unsur- 
passed. 


We are going to have twins. 


/ THE PERKINS ELECTRIC SWITCH MFG. CO., 


Boardman Building, Hartford, Conn. 


— THD — 


Electrical Transmission of Intelligence 
4nd Other Advanced Primers of Electricity. High Class Motor like the 
BY PROF. EDWIN J. HOUSTON, A. M., 


- DE MOTT 
Author of p 


“А Dictionary of Electrical Words, Terms and Phrases,” me 
&c., «с., «с. 


AN UP ТО DATE 


CLOTH. PRICE, $1.00. 


The third and concluding volume of Prof. Houston’s 
Series of Advanced Primers of Electricity is devoted to 
the telegraph, telephone, and miscellaneous applica- 
tions of the electric current. 


“TURRET ” 


In this volume the difficult subjects of multiple and ` л 

cible telegraphy and electrolysis, аз well as the tele- CAN ALONE ARE 
pone, storage battery, etc., are treated in a manner 

that enables the beginner to easily grasp the principles, 

аза yet with no sacrifice in completeness of presenta- GIVE YOU 
tion. 

CONTENTS. 
SATISFACTION USING IT? 


I. The Eleetric Transmission of Intelligence. II. 
The Electric Telegraph. III. Multiple Telegraphy. 
IV. Cable Telegraphy. V. Electric Annunciators and 
Alarms. VI. Time Telegraphy. VII. The Telephone 
VIII. Electrolysis. IX. Electro-Metallurgy. X. Stor- 
age or Secondary Batteries. XI. Electricity in War- 
fare; Electric Welding. XII. Some Other Applications 
of Electrieity. XIII. Electro- Therapeutics. XIV. 
Review, Primers of Primers. 


Send for Circulars. 


DE MOTT MOTOR AND BATTERY СО., 


173 Greenwich St., New York. 


FOR SALE. 


A LOT OF 1 AND } H. P. 
MOTORS 


at a very low figure, 
WM. C. CALLMANN «€ CO., 
136 LibertyiSt., N. Y. 


WILLIAM D. TYNDALL, 


New York Attorney and Counsellor. 
New Jersey Attorney, Master in Chancery. 


170 Broadway, New York. 
ELECTRICAL PATENTS 


Sent postpaid on receipt of price. 


ELECTRICITY NEWSPAPER CO., 


No. 6 Park PLAck, New York. 


H 
б 
H 
“ 


vl ELECTRICITY. Vol. v., No. i 
— — —— ͤ — — — 
S. BERGMANN, BERGMANN, President. С: М BIDDLE, BIDDLE, Vice-President. 


— ́⁵ ́äGaäU— —— 


THE “GENERAL” INCANDESCENT ARG LAMP, 


FOR CONTINUOUS CURRENT CIRC UITS, 


HAS COME ‘TO STAY. — 


We now manufacture and have in successful operation all the ER 
following kinds : Paky 


Standard Lamps, 
Ornamental Lamps, 
Railway Lamps, 
Series Lamps, 
Chain Lamps, 
Bijou Lamps. А: 
ALL EQUALLY GOOD AND THE BEST IN THE MARKET. (£N. 
Alsio---A gents for the celebrated Nuraberg Carbons. o» Эх 


Send for Catalogue апі Price List. Ш 
“7 


GENERAL INCANDESCENT ARC LIGHT COMPANY, 


NEW YORK: 572 то 578 First Ау, NEAR 34TH STREET. 


CHICAGO: 169 ApaMs STREET. 


F U 8 E CORRECT CARRYING 


(wine on mem | | 
Promier Products. STRIPS. ) nre |. The Life of Edison. 


The most interesting biography ever written, 
with зоо new illustrations in CASSIER'S MAG- 
AZINE. If you have not seen a copy of this 
great engineering publication, we will send 
you one free. CASSIER'S MAGAZINE is 
equal in every respect to the Century and 
Harper's, but all its contents are on steam 
and electrical engineering. 


BOSTON DAILY HERALD. 


Ы “Truly first-class, and the illustrations are exceed- 
ingly fine." 


THE PREMIER MOTORS 
Are the only ones that have 
adjustable brushholders that 
are adjustable. 


/O Awe: 


аа” 
SAS 


Current required 3 ampere. 


The P. DeM. Bluestone Battery 


gives perfect satisfaction. NEW YORK WORLD. 


‘Well edited, printed and illustrated.” 
164 Pages Monthly. $3.00 per Year. 25c. a Copy. 
CASSIER MAGAZINE CO., NEW YORK CITY. 1 


39015 МІ 53719 N 


M. R. RODRIGUES, 


RRR INDEPENDENT E ELECTRIC C0., ae 


89th St. and Stewart Ave., Chicago. 


Terminal Fuses to fit any System. 


We have resumed the manufacture of the 


Incandescent Lamps, 


and are prepared to fill all orders promptly, 


AMERICAN ELECTRICAL MANUFACTURING CO, 95,255 то 
i 


í 2E NB = | 


— — 
— 
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Alternating Current Motors for 


‘Two-Phase Generators, 


А Complete and Economical System for Distribution of Lights а 
Power from the Same Circuits. 


HIGHLY EFFICIENT MOTORS, 
SELF-STARTING MOTORS, 


Buy no more Single Phase Apparatus. 


TRANSFORMERS. 


The most economical and easiest handled Transformer on the market. 


Special Transformers for any desired Voltage. 
Special Transformers fo Are Lighting. 


STANLEY ELECTRIC MFG. CO., . 


SELLING AGENTS FOR THE HELIOS ARC LAMPS IN NEW ENGLAND AND NEW YORK STATE. 


NATIONAL ELECTRIC * 
* MANUFACTURING CO., 


R. E. RUST, Receiver, 


Eau Glaire, Wisconsin, U. S. A., | 
Builders of High Grade Dynamo Electric Machinery. 


Apparatus for all Purposes. 


ALTERNATING OR DIRECT CURRENT. 


BRANCH OFFICES: 


620. Atlantic Avenue, Boston, Mass. 186 кре 8 t, New York. Penn Mutual Building, aor lphia Erie County Savings Bank Building 

Eutaw Street, B 5 Equitable Building, St. Louis, Mo. man Buil p híc Buffalo, N. Y. 

184 East Sixth Street, St. Paul, Minn. 88 Jacobson Building, Denver. 112 S. 18th St., e Neb. 29 East 1st St., Salt Lake City, Utah. 
| 167 Gravier Street, New Orleans. Haller diras A 5 MET Wash. 90 тоа 4. T Toronto, Ont. 15 Halleck St., San Francisco, Cal. 


Now is the time to [om mem жун for 
Tbo Brightost and Most Roadable of all 
ELECTRICAL JOURNALS. 


SUBSCRIPTION PRICE, $2.50 per Year. 


an 


" ELECTRIC MOTORS 
0. & C. AND DYNAMOS. 


"A Power Motor E LECTR 10 
N LIGHTING 


AND 


ELECTRICAL 
TRANSMISSION 


OF 


POWER. 


Branch Offices: 


The қ «c. aC. à "Electric Motor Co.: cmm тр. 


7th St. Agencies іп all 
General Office, 402-404 Greenwich St., N. Y. 


principal. cities. 


EUGENE F. PHILLIPS, Prost W.A HATHAWAY, Erom W. А. HATHAWAY, Treas. W. Н. SAWYER, Sec’y 


AMERICANELECTRICAL WORKS 


PROVIDENCE, R. I. 


ELECTRIC LIGHT LINE WIRE, 


Incandescentax» Flexible Goods, 
Anericanite, Magnet, Office and Annuneiator. 
ss WIRES 


FARADAY CABLES. 


EDWARD BONVILLE, 


MANUFACTURER OF 


SLATE for ELECTRIC USES. 


Bases for Jackknife Switches in any Size, Thickness, Shape and Color. 
Plain and Marbleized Slate, Finely Polished Black Slate, Round and Turned 
Slate, and Slate with Smooth Rubbed Face and Edges. 
All sizes of Slate Switchboards. P. O. Lock Box 24, Fair Haven, Vermont. 


NEW YORK OFFICE, 10 Cortlandt St. 
MONTREAL BRANCH, Eugene F. Phillips’ Elee. Wks 


THE ELECTRICAL 
ENGINEERING AND SUPPLY Co. 


No. 249 
MINNEAPOLIS, MINN. 


«PACKARD LAMPS." 


SECOND AVE. SOUTH, 


| The use of the 


“BUCKEYE” uur 


on account of its 


ECONOMY, 
LIFE, and 
BRAUTIFUL ILLUMINATION. 


PROMPT SHIPMENT. 
STOCK AT CHICAGO. 


Worth 
Considering: 
THE BUCKEYE ELECTRIC CO., Cleveland, 0. 


Chicago, 437 The Rookery. New York, 49 Dey St. 


H LECTRICIT 


B RAN L. CANDEF, 


GEO. T. MANSON, 
. DURANT CHEEV ER, Gene 


ral Supdt. 


! Managers. 


THE 


LIMITED. 


INSULATED 


WIRES“ CABLES 


For Aorial, Suhmarino 
and Underground use. 


Okonite as an шашыр meann stands unrivalled. The Wires and Сартов of EAD 
are endorsed by eminent Electricians and Engineers throughout the toughness 
ADT the OKONITE WIRES are unexcelled. Awarded a GOLD «оран ч dem PARIS £ EXPOSITION. 
BRANCHES: Boston, Philadelphia, Chicago, Omaha, Cincinnat 1759 1125 
Louisville, St. Louis, Kansas City, London and South Am 


ШЕ WADDELL- ENTZ (0, 


203 Broadway,N. Y. 


Improved Slow-Speed Gener- 
ators and Motors, ‘‘ DIRECT- 
DRIVEN” Slow-Speed Genera- 
tors for Electric Lighting and 
Power. Low Running Expense. 
Estimates furnished. Street Car 
Motors. Insulated Wire, Cables 
and Flexible Cords. Special Ma- 
chines Designed. 


Isolated Plants a Specialty. 
FACTORY AT BBIDGEPORT, CONN. 
Philadelphia, 501 Girard 
Building. 
Buffalo, 50 Terrace. 


13 PARK ROW.) 


TRADE MARK" 


DIXON’S PERFECT LUBRICATING CRAPHITE. 


The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, ОП or Grease. 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and instructive Pamphiet 
willl be sent Free of Charge. 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 


Sole Manufacturer of Micanite Plates. Commutator Segments. Rings, 
Washers, Tubes, Trougus, Teper Rings, Clo. h. Paint, etc, 


FOR E LECTRICAL II INSU LATION. 


MICA INSULATOR CO. 


218 WATER STREET, NEW YORK. 


Weston Electrical Instrument Co. 


114-120 WILLIAM STREET, NEWARK, N. J. 


THE 


WES TON STANDARD 


ОҢ PORTABLE VOLTMETERS 
| AND MILLI-VOLTMETEBS. 


AMMETERS AND 
MILLI-AMMETERS. 


WATTMETERS 


And VOLTMETERS for 


Alternating and Direct Cur- 
rent Circuits. 


SEMI-PORTABLE LABORATORY 
STANDARD 
VOLTMETERS AND AMMETERS. 


CANI í 


ІС CANIT 


REGIS саай 


WATTMETER FOR ALTERNATING AND DIRECT 
CURRERT CIRCUITS. 
ILLUMINATED DIAL STATION VOLTMETERS, 
Potential Indicators and Ammeters. 


HIGHEST ACCURACY, LEAST CONSUMPTION OF ENERGY. 
Send for Catalogue. 


[NEW YORK. 
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THE IMPROVED 


FISHKILL CORLISS ENGINE — 


FOR 


ELECTRIC LIGHT АР 
POWER PLANTS. 


For Close Regulation and Noiseless CUTTE RS | 
Operation it has no equal. — 
IF YOU CONTEMPLATE PURCHAS- ” 
T ING AN ENGINE IN THE NEAR | 5 Boulevard Streethood | 
. Ы FUTURE IT WILL РА à i 
n MUNICATE маты y кра The Leading Outdoor Reflector... 


851-853-855 The Rookery, | 


FISHKILL LANDING MACHINE CO, GEORGE CUTTER, =н 


FISHKILL-ON-THE-HUDSON, М Y. 


THE SIMPSON DYNAMO. 
8 Lights---16 Candle---List price 40.00 
Compound Wound, Slow Speed. 


CABLES. 


xt зом) WIRES. 

25 F ^ ai TRADE MARK 

37 25 80 Light 4, 

22 35 RN. 100.00 SOLE N. E. AGENTS, & 

ФЧ. ese PETTINGELL-ANDREWS COMPANY, qubd 
SIMPSON ELECTRIC MFG. CO., 192-209 SUMMER ST., BOSTON, MASS., U. S. A. N 


39 W. Washington St., Chicago, U. S. А. 


IF YOU WANT 
A NIAGARA DYNAMO OR MOTOR, 


or if you are a dealer and want an 


SOLE New ENGLAND AGENTS 


FOR 


INTERIOR CONDUIT AND INSULATION COM- The Standard Open Circuit Batteries of the World 
| сЕ ae Mi ЕЕ ова расне лахо main- 
d 7 ro ned their superiority over all others and 
PANY OF N EW YORK Conduit and Fittings. stand to-day unequaled and bie he nea ge 
Do not be imposed upon with inferior Bat- 
ALSO terles. In order to insure yourself that you are 
getting the best Batteries in the world, you 
LUNDELL POWER MOTORS. need only «tu that the trade-mark **Gonda" 18 
on every cell. 
If the dealer does not keep them in stock, send 


BOSTON ELECTRIC WIRE CO.—Magnet Wires. | to us for circulars and prices. 
The Leclanché Battery Com 
SIEMENS-HALSKE ELECTRIC COMPANY. 1 


any, 
11 to 117 E. 181st Street, Кез York. 


Agency, send for our Catalogue and 
Price List. 


Lovell Mfg. Co., Lid., Erie, Pa. 


SILK BRAID 


/ > | 
| 49775, FOR INCANDESCENT 
USED AT eee: LAMP FILAMENTS. 
e A uniform diameter and cross-section guaran- 


тне WORLD'S FAIR. 


SEND FOR PRICE LIST. B а a 

1 oston Braid Manufacturing Ge 

И E ^ THE BRYANT ELECTRIC CO., 5 "3 
The Bryant * D. Р." Switob. BRIDGEPORT, CONN. 27 BEACH ST., BOSTON, MASS. 


ORIGINAL RING PACKING. 
GOULD'S STEAM AND WATER PACKING. 


Patented June !, (880—The Original Ring Packing. | 
For Piston Rods, Valve Stem of Steam Engines, Steam Pumps, and especially adapted for Electric Light Plants. 
EW In ordering, give EXACT diameter of Stuffing Box and Piston Rod or Valve Stem. 


. , . BELF-LUBRIOATING, STEAM AND WATER TIGHT... 


Less friction than any other known Packing. Never grows hard if directions are followed. Does not 
corrode the rod. Every Package Fully Warranted. 

N. B.—This packing will be sent to any address, and if not satisfactory after a trial of 30 days, can be returned at our se. Nos 
genuine without this trade-mark and date of patent stamped on wrapper. All similar Packings are imitations and calculated to deceive. 


THE GOULD PACKING COMPANY, EAST CAMBRIDGE, MASS. 
ALBXON CHIPMAN, urer. 


TRADE MARK. Treas 


“THE NORTHWEST ELECTRICIAN AND MINING REVIEW,” 


Tacoma, Wash. 


THE ONLY ELECTRICAL JOURNAL ON THE PACIFIC COAST. PRICE $1.00 PER YEAR. 


teed. Samples with prices mailed free. 


Ж 


ELECTRICITY. Vol. v., че | 


[АЛТ Electric & 1 TN 


кыр, Fa. 


MANUFACTURERS OF APPARATUS FOR ARC LIGHTING, 
Incandescent Lighting, Long Distance Transmission of Power, 


Street Railway Generators, Motors, Appliances, 
and incandescent Lamps. 


Dur Atemating Curent Incandescent Apparatus 


is in uso in 508 Gontral Stations, 


Our Direct Current Apparatus in 2,500 Isolated Plants, 


We are now transmitting Light and Power 
various distances up to twenty-eight miles from 
the source. Our 


MULTIPOLAR RAILWAY GENERATOR 


and SINGLE REDUCTION MOTORS have 
worked a revolution in the Electric Railwav Field. 


THE SAWYER-MAN STOPPER LAMP 


made by us has now been on the market since 
last January, and during that time it has proved 
itself the best and cheapest Incandescent Lamp 
offered to the public. 


BRANCH OFFICES IN ALL LEADING CITIES. 


Agents for Canada, - = AHHARN А SOOPER, Ottawa, Ont. 


yeh — - -- — — mom — 
= ~ 5 — — меле s 
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"t STANDARD 


SYSIEM OF 


BURN 
ШШШ 
| IIl | I | 


| ҮҮ! 
| |! ||! ! ll | 


Iw Ww Ж) ARC LIGHTING 


| ! 
| І! 


MORE FULLY MEETS THE REOUIREMENTS FOR 


MUNICIPAL: COMMERCIAL LIGHTING 


THAN ANY SYSTEM NOW KNOWN. 
This system was used exclusively at the DEDICATION OF THE WORLD'S FAIR. 


This system will be used exclusively to LIGHT THE STREETS OF CINCINNATI O 
This system is being used exclusively and largely by many cities and towns, commercial and isolated plants in all 
parts of the country. Address all communications to 


Standard Electric Co., 625 Home Insurance Bide., Chicago. 


of America, 


THIS IS THE TIME TO SUBSCRIBE FOR 


e Electricity # 


Price $2.00 per уөағ 


Special Inducements to Clubs and Agents. N EW YORK (, ENTRAL. 


„ America’s Greatest Railroad.” 


THE FOUR-TRACK 


xii 
The Only Successful 
ALTERNATING CURRENT ARC LAMP. 


HELIOS 
LOW TENSION ALTERNATING CURRENT 
ARC LAMPS. 


Scientifically worked out in every detail. Best 
material and mechanical skill employed only in the 
production of the Helios Lamp. Over 80,000 Helios 
Lamps in daily operation in Europe, and more than 
1,000 Lamps already in operation in America. The 
only Arc Lamp which burns as steadily as an Incan- 
descent Lamp. Most economical Arc Lamp for 
Central Station or consumer. 

Write us for our New Catalogue. 


THE HELIOS ELECTRIC COMPANY, 


1306, 1308, 1310 Filbert Street, 
Philadelphia Pa., U.S. A. 


Eastern Agents: Stanley Electric Mfg. Co., Pittsfield, Mass.; 
Western Agents: The Electrical Supply Co., Chicago, III.; 
Southwestern Agents: St. Louis Electrical Supply Co., St. 
Louis, Mo.; Eastern Pennsylvania and Southern New Jersey 
Agency Radiant Electric Co., 1,223 Market St., Philadel- 
phia, Pa. 


HART SWITCHES. 
SINGLE & DOUBLE POLE & THREE WAY. ff m 

THE BEST, Do... E 

THE NEATEST, 7! 

THE MOST RELIABLE. (ЖЖ 


THE HART & HEGEMAN MFG. 00., 
FOR sare ет ALL SUPPLY avses Hartford, Conn. 


THE BALL & WOOD CO. 
WORKS: ELIZABETH, N.J. dit 


NEW ENGLAND AGENT, 


— 


W. A. DAY, 


128 132 OLIVER ST., 


BOSTON, MASS. 


== Write for’ Illustrated Catalogue. 


ELECTRICITY. 


15 CORTLANDT ST., NEW YORK. 


. WINDERS. 


Vol. v., No.1 


NEW ENGLAND BUTT CO, 


Providonce, R. I., U.S.A. H. N. FENNER, 


Treasurer 
MANUFACTUREES OF 


BRAIDING MACHINERY 


FOR COVERING 
Telegraph, 
Telephone 


AND 


Electric Light 
WIRE. 


Large Single and Double 
BRAIDERS 
FOR COVERING CABLES. 


SINGLE, 
DOUBLE and 
TRIPLE 


FINE CASTINGS А SPECIALTY. 


Location at World's 
Columbian Eæ posi- 


tion: E i 
DEPARTM'T OF ELECTRICITY, 50 || ES 
Department No. 137, m 126, - — = — — 

Section T, Space No. 12. Improved Double Winder. (Patented.) - | 


mmm —— ·¹ 


> СЕ = 


"Our advertisement in 


ELECTRICITY 


has brought us splendid results.’ 


- De Mott Motor Company, 173 Greenwich'Street, New. York. 


NEW YORK ENGRAVING AND PRINTING COMPANY 


Photo-Engraved Plates for all Illustrative Purposes 


820-322 PEARL STREET, NEW YORK 
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PETITION. 


To the Honorable 
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District o, 
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Your undersigned constituents, being engaged in the manufacture or sale of electrical apparatus, 
in which business there are large amounts of capital invested in your district, hereby beg to urge 
upon you to do all in your power to secure Congressional investigation of the plan of organization 
and methods of doing business of the General Electric Company, whose main offices are at 44 Broad 
street, New York City, with branch offices in all the large cities and towns of the country. 

We urge this action, believing that а thorough and impartial investigation will establish the 
following : 

1. That the said General Electric Company ів and has been since its organization conducting its 
business in direct violation of the laws of the United States. 

2. That the said General Electric Company as at present organized and conducted is a formidable 
barrier in the way of further development in the electrical art, and a standing menace to those con- 
cerns of smaller capital engaged in the electrical trade. 

8. That the said General Electric Company is and has been making since its organization an 
entirely unwarranted and illegal use of certain patents granted to it and to its component companies 
by the United States Patent Office. 

4, That it is about to solicit from the honorable body of which you are a member, an extension 
of United States Patent No. 228,898 (the Edison incandescent lamp patent) which patent expires 
November 10, 1893. 

5. That the best interests of the public demand an open and unrestricted competition in the 
electrical trade, and a strict enforcement of the law against Trusts. 

6. That the General Electric Company is composed of twelve or more sub-companies, which have 
been absorbed or ta en over at various times, and is in its very essence a Trust, conducting its busi- 


ness in defiance of the law. 


(Firm Name.] [4 address.) 
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Lundell Fan Motors 


—HAVE— 


NEW SELF-OILING AND SELF-ALIGNING BEARINGS 


Black Japanned Fans and Guards. 
Ж - боз о ЕО | 
EL „ Ordet now and have a stock on hand. THE HOUSE WITH STOCK 
— ; SECURES THE BUSINESS. 
INTERIOR CONDUIT AND INSULATION Co, 


12--44 BROAD STREET, NEW YORK. 
EDWARD H. JOHNSON, E. W. LITTLE, CHAS. P. GEDDES, 


President. Vice-Pres’t and беп?” Manager. Sec'y and Treas. 


STERLING COAL COMPANY, 


Successors to ROBERT HARE POWEL & CO., 


Miners and Shippers of 


POWELTON 
—SEMI-BITUMINOUS 01.— 


ELECTRIC LIGHT STATIONS, MANUFACTORIES, RAILROAD AND STEAMSHIP TRADE 
A SPECIALTY. 


GENERAL OFFICES: 


419 WALNUT ST., PHILADELPHIA, PA., 31 BROADWAY, NEW YORK CITY. 
SHIPPING PIERS: | 
SOUTH AMBOY, GREENWICH, CANTON, 
New JERSEY. PHILADELPHIA. BALTIMORE 


The Paper most read by Business Men is 
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Place your Advertisements before the men who buy the gouds. 
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The Eddy Electric Mfg. Company’ 


MAKES A SPECIALTY OF THE COMPLETE EQUIPMENT OF FACTORIES WITH 


ELECTRIC POWER 


EDDY POWER GENERATORS, 


ANY SIZE UP TO ЗОО H, P. AND ANY VOLTAGE, 


THE EDDY ELECTRIC MOTOR 


15 SIMPLE, EFFICIENT, DURABLE, ECONOMICAL AND ALWAYS RELIABLE, 


The Eddy Electric Mfg, Company, 


WINDSOR, CONN. 


Havemeyer Building......... NEW YORE 1416-18 Monadnock B'ld’g..... CHICAGO 
80 Oliver Street.. BOSTON Heist Building.............. KANSAS CITY 


506 Commerce Street. PHILADELPHIA Cuyahoga Building CLEVELAND 


Mason's 


Phenix Dry battery. ssa Ay Batterie 


MANUFACTURER 


АРМА. FINISH GHMDUNTED y 

eX NOARD ROUGH А ПОЧ Бб А 

билү ЗЫ RES PA M CIS TILLER Т bor Light and Power 
ALSO UNEXCELLED 18 KARAT 


and other purposes. 
BRONZED BELLS, Seven years on the market and ac- 
A CHEAP & ELEGANT FINISH. Hips to be the STRONGEST, 
MILLS & FACTORIES BRIDGEPORT. ЭШ ЛБАТТЕВБҮ in the world. 


5ТОНЕ 20 МИЯНАҮ A ҮОНК. Two MEDALS (excellence) AWARDED 


W ill that the Ph h d to b 1890-92 by American Institute Exhibition, N.Y. 
„We will say again tha e enix has proved to be 4 | 
equal to if not better than any we have used heretofore, Address for circulars and discounts to 


furnishing a current for a much longer time.” MASON ELECTRIC CO., 


Electric Guest Call Co., Minneapolis, Minn. 
Office and Salesrooms, 10 & 12 Vandewater St., 


„We have sold the Phenix Batteries for over a year, NEW YORK. 

ә and have never yet had а si оре complaint. We consider 

Ji them by far the best dry cell battery we ~ ever sold.” 
r Electric Appliance Co., Chicago. 


uai “We have been selling the Phenix Battery for overa| What de you knew abeut Wagner Trans- 


M ear, and do not know of в singleinstance whereany have 
ТЕЗ returned." 


Beacon Electric Co., St. Раш, H^. fermers 7 Н may pay yeu te investigate. 


p We have tried a great many Dry Batteries, but we find 
е”. the Phenix gives better satisfaction than ret other.’ 
{ Morgan & Beach, Fort Wayne, Ind. 


What others say : 


“ After шош апа exhaustive trials and experiments, 


8 
gp : 
* we have adopted the Phenix Dry Battery exclusively in 
our service, and have in use about 500.” L R 
Chicago Electric Protective Co., Chicago. 8 9 
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* We consider the Phenix the best dry battery in the 


‚ху, шьш 
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Ж. Í tomers.” 


Enterprise Electric Co., Chicago. 348 Dearborn Street, Chicago 
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World's Fair Notes. 


NEW ENGLAND BUTT COMPANY'S EXHIBIT. 


Among the interesting exhibits located in the 
gallery of the Electricity Building is that made 
by the New England Butt Company. It is espe- 
cially interesting to that portion of the publio 
that has never before had the opportunity of 
seeing the insulation put on the wires used for 
electrical purposes. Seven machines are shown 
in operation, four of which are double braiders, 
which show the method of putting on a double 
coating of insulation. Two others are used as 
single braiders, and are designed for covering 
small wire with а single layer for insulation. A 
six-spindle machine is also shown in operation. 
This machine is designed for covering the small- 
est of wires nsed on magnets. The smallest frac- 
tion of insulation can be obtained bya simple 
adjustment of any one of the six spindles. A 
heavy braider for making cables is another inter- 
esting part of the exhibit. This machine is used 


an inch more water in the boiler than he should 
have at any time without being instantly re- 
ported. This insures good dry steam, which to an 
electrical or power plant is invaluable. When 
the water falls to the first gauge cock it is as low 
as it should be allowed to go. When it gets be- 
low that point of the gauge cock the float falls by 
gravity and sounds the alarm for low water at 
the first gauge cock, calling the attention of the 
attendant. Another feature of the Reliance col- 
umn is its trap sediment chamber. With the 
ordinary water column whenever any mud or 
foreign matter comes in through the feed pipe it 
comes up, circulates around through the column, 
dirties up the water glass, and in fact often stops 
it up, then falls right back into the feed pipe, only 
to come back again the next time the gauge cock 
is tried, but the Reliance column feeds at the 
side. Every particle of mud which comes in the 
column is trapped down into the sediment cham- 
ber. Afteronce in that, it cannot possibly get 
back into the column. It holds the mud in the 
chamber, lets the water free and clear circulate 


4- 
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Tug RELIANCE GAUdE Company’s Worup’s FAIR EXHIBIT. 


in insulating the heavier electric wires, and can 
be operated so that а compound can be distribu- 
ted over the surface of the cotton insulation. All 
of the machines are belted to a line shaft which 
is in turn belted to an electric motor. 


THE RELIANCE GAUGE COMPANY. 


The Reliance Gauge Company's exhibit is 
one of the most attractive exhibits on the second 
floor of Electricity Building, showing & full line 
of their celebrated Reliance safety alarm water 
columns for steam boilers varying in size from 1 
to 1,000 horse power. The exhibit is very hand- 
somely and tastefully arranged, the floor being 
covered with Brussels carpet, the stands with 
plush, and olive plush draperies for a back- 
ground. The highly polished aluminum, brass 
and nickel-plated columns add to the luster, giv- 
ing to the exhibit a very pretty and attractive 
effect. 


The Reliance safety columns go on the boilers 
taking the place of the ordinary water columns 
ip every detail, having both the gauge cocks and 
the water gauges, but on the inside there are twa 
floats and avalve. When the water gets above 
the third gauge the high water float comes up, 
raises the valve lever, sounds the alarm for high 
water at the third gauge, compels the fireman to 
keep the water down where it should be all the 
time, also informs his superiors of his careless- 
ness, It is an impossibility for him to get 1-16 of 


through the column, keeping the glass clean all 
the time. 

The exhibit isin charge of Mr. Geo. B. Clark, 
who will be pleased to meet his many patrons and 
friends and all others who are interest d. The 
boilers in Machinery Hall are equipped with 
these columns, and to see them working practi- 
cally call in the boiler room, but the aluminum 
models cut open, showing the working parts, gives 
one a better idea of their simplicity and value as 
safeguards. 


The following judges were announced last week 
to pass upon the electrical exhibits in the Elec- 
tricity Department by the National Commis- 
sion: 

H. S. Carhart, Professor of Physics and Elec- 
trical Science, Michigan University, Ann Arbor, 


Mich. | 
Michael O'Dea, Professor of Physics, Univer- 
ay of Notre Dame, Ind. 
rnest P. Warner, Electrician Western Elec- 
tric Company, Chicago. 
Harris J. Ryan, Professor of Electrical Engi- 
neering, Cornell University, New York. 
W. M. Stine, Professor of Electrical Engineer- 
ing, Ohio University, Athens, Ohio. 
R. B. Owens, Professor of Electrical Engineer- 
ing University of Nebraska, Lincoln, Neb. 
. F. Thomas, Professor of Electrical Engi- 
neering, Ohio State University, Columbus, 


о. 

T. C. Mendenhall, Washington, D. C. 
Samuel Reber, U. S. A. 

Н. А. Rowland, Baltimore, Md. 

Geo. F. Barker, Philadelphia. 


The British exhibit, which has just been com- 
pleted, is the most complete in its line shown m 
the Electricity Building. The display is located 
in the northwest corner of the building, on the 
ground floor, and occupies a space of about 
twenty by forty feet square. The exhibit consists 
principally of a collection of historical telegraph 
instruments loaned from Her Majesty’s Post- 
master’s exhibit at South Kensington, and is 
shown in such & manner that it readily illustrates 
the advances and the growth and development of 
the telegraph from the first instrument ever 
used up to the present. A very interesting part 
of the exhibit is Delany's telegraph system. 
which provides for the transmission of six mes- 
sages simultaneously over the same wire, all in 
the same direction or divided up in any manner 
most suitable to the traffic at any moment, 
thereby enabling the operator to make the maxi- 
mam use of each circuit. It is interesting to 
note the great difference between this system and 
the original fine needle system, which is also ex- 
hibited, and which required five wires to trans- 
mit one message. 

The remainder of the German exhibit is being 
installed in the middle of the west gallery of the 
Electricity Building. It will consist of histori- 
cal apparatus from the Government Museum and 
from the different German electrical manufactu- 
rers. The central poition of the space will be oc- 
cupied bya bust of Siemens, the sides will be 
draped with old gold curtains and silk plush por- 
tieres. 

Among the number killed in the fire which oc- 
curred in the cold storage building on the Fair 
grounds last week was Norman H. Hartman, а 
wireman in the employ of the Harter Electric 
Company. 

The space formerly assigned to the Spanish 
Commission for the display of Spanish electrical 
goods in the Electricity Building has been given 
to the Newman Clock Company. 

The Electric Heat Alarm Company's exhibit, 
which isin charge of Mr. Ed. Nashold, is cred- 
ited with having one of the handsomest booths 
in the building. 


Electricity for Marking Meat. 


Although electricity has for some time invaded 
many unexpected places, and is familiar in a 
number of abattoirs for supplying illumination, a 
recent suggestion of Mr. Manville, ап English 
electrical engineer, promises to bring butchery 
still more closely in touch with electricity. 

А Parliamentary committee has been appointed 
in England to make inquiry into the subject of 
marking meat imported from different countries. 
Among the witnesses called was Mr. Manville, 
who proposed an electrical machine, & model of 
which was presented for the consideration of the 
committee. 

The machine contains & wheel with projections 
on its circumference consisting of various letters 
which is supplied with an electric current. When 
the wheel is rolled along a carcass, the letters are 
branded on the skin and may be applied very 
rapidly to any partof the animal. ‘The device is 
cheaply manufactured, and where electric light is 
supplied its use would incur only an insignificant 
expense. 

Electrically Welded Steel Barrels. 

It 18 reported that a large industry is being 
built up at Barrow, Eny,, in the production of 
steel barrels for the conveyance of petroleum. 
The barrels are made in halves by means of com- 
pression in a mold, when hot. Afterward they 
are welded together by means of electricity. 
The barrels are intended for use by the large oil 
carrying companies engaged in the oil trade in 
the East, where the temperatur e hasa great effect 
on wood casks, and results in so much leakage. 
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Practical Aspects of Low Frequency Elec- 
trical Resonance.* 


BY M. I. PUPIN, PH.D. 


A large part of the subject of the following dis- 
course was discussed by me, but in a different 
way, in three papers. Two of these appeared іп 
the April апа May numbers of the American 
Journalof Science, The third will appear in the 
June number of the same journal. The method 
which I have adopted in the following discussion 
seemed preferable to the mathematical method 
which I followed in those papers. It is probably 
just as exact, and certainly a much clearer way 
of viewing the variable flow of electricity, espe- 
cially those features of it which have a more 
or less direct practical bearing. 


1. ON THE NATURAL PERIOD OF AN ELECTRICAL 
i CIRCUIT. 


An electrical circuit possessing self-induction 
and capacity behaves in a great many respects as 
a body does in consequence of its inertia and 
elasticity. The fundamental reason for this 
analogy is simply this: the electro-magnetic 
energy of a coil through which a current flows 
has all the characteristic properties of the kinetic 
energy of a moving body, whereas the energy of 
the static charge of s condenser has all the char- 
acteristic properties of the potential energy of 
а strained elastic body. If the neutral state of 
such an electrical circuit is disturbed, it will re- 
turn to it again after performing a certain num- 
ber of oscillations about the position of its neutral 
state. But a return to the neutral state is im- 
possible until the energy which is spent upon the 
circuit to disturb its neutral state has left the cir- 
cuit, or to use a more technical expression, until 
the energy has been dissipated or given off to 
some other circuit. The two principal causes 
which produce dissipation and compel the circuit 
to return to its neutral state again are frictional 
resistances and raciation. Just ав in the case of 
vibrating bodies, so also in the case of electrical 
oscillations, losses due to radiation, especially 
when no other electrical circuits are near, are 
exceedingly small when the oscillations are slow. 
In Herzian oscillations they are quite consider- 
able. In oscillations of the Tesla frequency they 
are probably not negligible. My remarks refer 
to electrical oscillations of long period, therefore 
losses due to frictional resistances are the only 
losses which I shall consider. Consider now 
an electrical circuit consisting of a coil A and 
a condenser B (Fig. 1) in series with it. It 
is a circuit with localized self-induction and 
capacity. I trust that my discussion will lose 
as little in its generality as it will in its practical 
bearing if [ confine it to such circuits only. Let 
& sudden electrical impulse disturb the neutral 
state of the circuit; electrical oscillations will re- 
sult. These oscillations follow laws practically 
identical with the laws of the motion of a slowly 
vibrating body. Their period is constant, as we 
all know, and it is in general completely deter- 
mined by the electro-magnetic moment of inertia 
and the dielectric elasticity of the circuit—that 
is, by its coefficient of self-induction and its 
capacity. When, however, frictional losses due 
to ohmic resistance, magnetic and dielectric 
hysteresis are large, then the period of this circuit 
is no longer defined by the self-induction and 
capacity alone, but it is also influenced by these 
frictional lesses. 

When ohmic resistances and hysteresis losses 
are small enough, then the natural period of the 
circuit is given by the well-known formula 
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where 7’ is the natural period of the circuit in 


* A lecture delivered at the Tenth General Meeting of the 
American Institute of Electrical Engineers, Columbia Col- 
lege, New York. 


seconds, L its coefficient of self-induction in 
henrys, and С its capacity in microfarads. For 
instance, а large Bell telephone whose coefficient 
of self-induction is 0.5 henrys when connected in 
series to а condenser of 1 miorofarad capacity 
wil have a natural period of very nearly $41, 
seconds, that is to say, an electrical disturbance 
would set up oscillations in it 225 of, which would 
take place in one second. If a permanent magnet 
were brought into the vicinity of the telephone 
coil and then suddenly removed, the telephone 
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would sing a note whose pitch would be a little 
below the well-known note C. But it would not 
sing it very loug. For since the ohmic resistance 
is 100 ohms these oscillations would disappear al- 
most entirely after 10 complete oscillations, some- 
what in the manner represented in diagram Fig. 
2, that is to say, the telephone would sing only 
during about , part of a second. Ву diminish- 
ing the resistance we could prolong its song. 
But diminish the resistance as much as you please, 
the pitch of the note of the telephone will remain 
the same, because, as I said, the natural period of 
the telephone circuit just described is within wide 
limits independent of the ohmic resistance. 


2. ON THE TUNING OF AN ELECTRICAL CIRCUIT. 


To change the note, say to make it higher, it 
would be necessary to diminish the capacity of 
the condenser. When a piano tuner wishes to 
raise the pitch of & piano string he gives it more 
tension; so in tuning an electrical circuit, in 
order to change its pitch, it is necessary to change 
its electrical elasticity, that is, its capacity. But 
there are other ways of tuning an electrical cir- 
cuit, just as there are different ways of tuning 
musical instruments. Consider a reed pipe, say 
а clarionet. The musician places a little bit of 
wax on the reed. When the instrument is too 
low in pitch he takes off some of the wax, so as to 
diminish the moment of inertia of the reed, and 
when the pitch of the instrument is too high, he 
sticks on more wax во as to increase the moment 
of inertia. At any rate this used to be the method 
of old-fashioned country musicians. And so it is 
in tuning an electrical circuit. Instead of varying 
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ita electrical elasticity, that is, its capacity. we 
can vary its electro-magnetic moment of inertia, 
that is to say, ite coefficient of self-induction. To 
show how this may be done ina telephone circuit 
just mentioned, insert into this circuit a small 
coil a (Fig. 8) an auxiliary coil, with a remov- 
able iron core c made up of very fine iron wire. 
In doing this we do exactly what the country 
musician does when he puts wax on the reed of 
his clarionet. If the electrical pitch of the circuit 
does not suit, say it is too high, then simply put 
on more electro-magnetic wax, that is to say, 


insert the iron core and move it back and forth 
until the correct position is found, which will 
give the correct electrical moment of inertia, that 
is to say, the correct coefficient of self-induction, 
This is, briefly stated, what I mean by the ex- 
pression tuning an electrical circuit. From the 
simple expression given above for the natural 
period of an electrical circuit, it is evident that 
the tuning of an electrical circuit, if not simpler, 
is certainly quite as simplea process as the tuning 
of a musical instrument. 

8. ON THE DETERMINATION OF THE PITCH OF AN 

ELECTRICAL CIRCUIT. 


If we wish to know the pitch of a musical instru- 
ment, say of a tuning fork, to choose a simple 
illustration, we simply give it an impulse, say a 
tap with the finger, and then listen to the vibra- 
tions. which in general will last for several 
minutes, and give us sufficient time to make up 
our minds as to what the vibrations sound like. 
In examining the pitch of an electrical circuit it 
is more convenient to adopt a different method. 
The reason is that as a rule electrical oscillations 
are, a8 pointed out in the example above, much 
more damped, so that the oscillations resulting 
from a single impulse would not last long enough 
to give us sufficient time to see what they look 
like, or to listen and hear what they sound like. 
The method suggested by the stroke of a violin 
bow over the string is preferable. The stroke of 
the bow produces a series of impulses which 
quickly succeed each other and maintain the 
string in uniform vibration. It is interesting now 
to observe that the same thing can be done 
with an electrical circuit. Consider the circuit 
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ABC, Fig. 4. The condenser B represents the 
tension on the violin string, coil a represents 
its inertia. The air gap c stands for the point 
where the bow by its stroke excites the string. 
If you now wish a musician who plays with а one- 
sided stroke, use a high potential direct current 
generator p, and for an alternating stroke substi- 
tate an alternator. The discharges at the air gap 
c succeeding each other quickly enough, and at 
proper intervals, will maintain in the circuit A B о 
practically uniform electrical oscillations. This 
is one of Tesla's favorite circuits, and I have no 
doubt but that he will accomplish great things 
with it yet.“ Bring a few turns of wire of а tele- 
phone circuit into inductive influence of this cir- 
cuit, and you will have in the telephone a musical 
note of exactly the same pitch as the pitch of the 
electrical oscillations in the circuit A B c. The 
note is not perfectly pure. It is marred by the 
noise of the spark discharge of the air gap o 

Neither is the note of the violin string pure; there 
is always more or lessof the scraping noise of the 
bow. Just as it is necessary to keep the bow well 
rosined so as to give а good grip upon the string, 
8o it is necessary to apply a strong current of air 
or the action of some other of Tesla’s devices 
upon the air gap c, otherwise an arc is formed and 
the generator р loses its grip upon the circuit 
ABC.t If we had a number of different coils 
with condensers like А and B alongside of each 
other, and arranged in such a way as to be able to 
place them at will, now the one and now the 
other, and now again a number of them in multi- 


It must be observed, however, that Hertz, in 1887, pro- 
duced his oscillations by a circuit of this identical form 


t The importance of blowing out the arc for the produc- 
tion of powerful oscillations seems to have been first 
organized by Н. Classen, Wiedemann Annal. d. Physik und 
Chemte, Band xixxx, p. 647, 1890. 
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ple under the action of the electrical bow which 
the generator D keeps moving over the air gap о, 
and at the same time vary the capacities, we 
ghould be able to change the electrical vibrations 
of our System with that ease, precision and grace 
which the violin player displays when with the 
one hand he guides his obedient bow while the 
busy fingers of the other hand glide over the 
trembling strings, eliciting from them delightful 
notes which blend into pleasing harmonies. 

So with our system of properly tuned electri- 
eal circuits, we could produce harmonies, but 
they would be harmonies of silence, harmonious 
oscillations in the ether that affect neither eye, 


„ГЪ. |р... 
в co 


— (9 


"Fre. 4! 

nor ear, nor taste, nor smell. But bring a part of 
8 telephone circuit into inductive action of our 
harmonic system, and let а skilled experimental- 
ist manipulate a properly constructed keyboard 
which controls the coils and condensers of the 
various circuits, and harmonies which before 
were as silent as the grave will now agitate the 
responsive diaphragm of the telephone and pro- 
duce music that could be made to re-echo in every 
telephone in the United States. 

But after all, such an arrangement when used 
for such а purpose would be а mere toy in com- 
parison to the purpose for which our distinguished 
colleague, Mr. Tesla, employs it. To convert high 
potential but small current electrical energy into 
low potential big current energy, or vice versa, 
accompanied by all possible variations in the fre- 
quency of oscillation was the purpose for which 
Mr. Tesla constructed the device. To a physicist 
who delights, not less than the engineer, in neat, 
simple devices for the accomplishment of big and 
brilliant effects this device of Tesla naturally ap- 
peals more than all his other ingenious inven- 
tions. Many a delightful hour have I spent in 
watching experiments on a circuit like the one in 
Fig. 4. The coil a consisted of a short, stout 
copper wire; the condenser B consisted of a bat- 
tery of Leyden jars, which my distinguished 
teacher, Professor Rood, of Columbia College, 
kindly lent me. The wires aa were thin copper 
wires connecting the air gap c to the poles of an 
induction coil which is now in the hospital. It isa 
delightful sight to see the stout wire aglow under 
the powerful agitation of the rapid oscillations, 
whereas the thin wires aa adjoining them re- 
mained perfectly cool. Twist now the thick wire 
A into a few convolutions, say ten or twelve, and 
surround them by 8 few hundred turns of fine 
wire, and you will have the now well-known 
oscillatory transformer with which Mr. Tesla and 
Professor Elihu Thomson produced some brilliant 
effects, a transformer that will give you any num- 
ber of volts, especially if—and now I am going to 
touch a point which forms the central point of my 
discourse—especially if the thin wire coil contains 
capacity in series with it, so that the natural 
period of this circuit is the same as the period 
of the thick wire coil, that ia, if the two circuits 
are in resonance, 

4. ON RESONANCE. 

Here again I have borrowed a term employed 
in music. But a few simple considerations will 
show you that it is very natural that I should, for 
the phenomena of sound and those of oscillatory 
flow of electricity are governed by nearly the 
same laws. Very high frequency electrical 
oscillations would in all probability be identical 
with light, as first announced by the immortal 
Maxwell. It ів, therefore, not surprising to find 
that low frequency electrical oscillations should 
resemble so much the other group of oscillatory 


phenomena which next to light pleases our senses 
best, namely, the phenomena of sound, especially 
agreeable sound, that is, music. 

To gain a clear conception of what is meant by 
electrical resonance consider the following simple 
mechanical analogon—I call it the torsional 
pendulum. 1 used it often with my students in 
discussing alternating current phenomena and 
they liked it very much. A heavy bar a (Fig. 5) 
is suspended on a stiff elastic wire B, which is at- 
tached to a plate c whose weight may be neglected. 
This plate c slides in a groove aa which in con- 
sequence of friction acts like a brake. Suppose 
now that the friction between с and aa is such 
that when the angular velocity of c is œ the rate 
at which heat is generated by the friction 
between c and aa is equal to w? R where в is in- 
dependent of the angular velocity. This torsional 
pendulum resembles then very much an electrical 
circuit having localized self-induction, capacity 
and ohmic resistance. The moment of inertia of 
A, the elasticity of 5, and the friction in o act 
exactly the same as the coefficient of self-induc- 
tion of the coil, the capacity of the condenser, 
and the ohmic resistance of the circuit. Let + 
stand for the elastic capacity of the wire, that is, 
if the wire be twisted through an angle 6, then 
the moment of the elastio force which opposes this 


twisting is. Leti stand for the moment of 


inertia of the weight 4, then as long as the fric- 
tional resistance is within certain limits we shall 
have for the natural period of the pendulum 


T=2x V Ix B. 

You see that this expression is exactly the same 
as the one which expresses the natural period of- 
the circuit in terms of its coefficient of self-in- 
duction and capacity. 

If this pendulum is set in motion bya single 
impulse it will oscillate with a constant period. 
The first elongation will be largest, and the suc- 
cessive elongations will be smaller and smaller. 
just as represented in Fig. 2, until the pendulum 
is reduced to rest again. This will happen when 
the energy of the impulse has been entirely dis- 
sipated into heat, which is the work done against 
frictional resistances in the break at C. The 
smaller this frictional resistance, the longer will 
the pendulum swing, in consequence of the 
impulse, before itis reduced to rest. On the 
other hand we can increase the resistance in C to 


Fro. 5. 


such an extent as to make the swing a-periodic 
or dead beat, ав is for instance the case in the 
Weston voltmeters and ammeters. 

Repeat the impulse at regular intervals, alter- 
nating them, the pendulum will keep on swing- 
ing; but you can easily see that if the intervals 
of the impulses are measured off in such a way 
that every time the pendulum passes through its 
position of equilibrium the impulse strikes it, 
and strikes it in the direction in which the 
pendulum is moving, then the amplitude of the 
swing will be much larger than if the intervals 
of the impulse are not measured off in such a 
way. In other words, when the period of the im- 


pulses i8 the same as the natural period of the 
pendulum then the swing is largest. The 1mpul- 
ses are said then to be in resonance with the 
pendulum. 

The same effect will be produced if for the im- 
pulses we substitute a periodically but gradually 
alternating forco, say a simple harmonic force, 
having the same period as the natural period of 
the pendulum. 

Such a force when acting upon the torsional 
pendulum just described will continually increase 
the amplitude of the swing until the swing is so 
large that the work done during a swing against 
the frictional resistances is just equal to the 
work of the moving force during that time. 
From that point on, the pendulum will swing 
with constant amplitude. It is evident, therefore, 
that the larger the amplitude of the moving 
force and the smaller the frictional resistances, 
the larger will be the amplitude of the swing. 
But a large amplitude implies two things: 1st, A 
large torsional reaction in the suspension wire, 
апа secondly, а /arge velocity whenever the 
pendulum passes through its position of equilib- 
rium. 

The bearing of this mechanical analogon upon 
the electric circuit having self-induction and 
capacity is very direct, as I shall presently point 
out. Let a simple harmonic E. M. F. E sin pf. 
act upon such а circuit. I shall presently con- 
sider & complex harmonie E. M. F., and also cir- 
cuits possessing Foucault current losses, and 
losses due to magnetic and dielectric hysteresis. 
They will form the last and in my opirion the 
most important part of my discourse. A simple 
harmonic Е. M. F. acting upon an elastic electri- 
cal circuit in which the only frictional losses are 
those due to ohmic resistance will, when its period 
is the same as the natural period of the circuit, 
that is when it is in resonance with the circuit, 
continually increase the amplitude of the electric 
displacement, that is, the amplitude of the con- 
denser charge and therefore also of the current, 
until the work done against the ohmic resistance 
is exactly equal to the work of the impressed 
E. M. F. From this point on the amplitude of 
the current will remain constant and equal 
to the amplitude of the impressed E. M. F. 
divided by the ohmic resistance. Or, to state 
it in terms which are more generally em- 
ployed: Capacity and self-induction neutralize 
each other when the circuit is in resonance with 
the impressed Е. M. F. 

It is evident also that іп a resonant flow there 
can be no difference in phase between the current 
and the impressed E. M. F., since in this case 
the current at any moment dependson the Е. М. Р. 
and the resistance, and on nothing else. 

It is clear, however, that if losses due to Fou- 
cault currents, magnetic and diclectric hystere- 
вів are present, then the current cannot be made 
equal to the ratio between (he E. M. F. and the 
ohmic resistance бу any combination of capac- 
ity and self-induction, although, as asimple re- 
flection will show, the difference in phase 
between the current and the k. м. F. may be 

educed to zero in this case also,* in which case 
we should have no false current, as itis gener- 
ally called. І shall presently discuss this point 
a little more fully. 
(To be continued.) 


The scene shifting in the new Opera House st 
Cleveland, Ohio, will be done by electricity. At 
present the Auditorium in Chicago is said to be 


the only playhouse in the world in which the 
scenes are shifted by means of electricity. 


* Professor Duncan of Johns Hopkins University in- 
formed me yesterday that he deduced tbe same result in 
the course of an investigation, a short account of which 
he read before this Institute at its General Meeting іп Chi- 
cago in 1892, “ Note on some Experiments with Alternating 
Currents.”—TRANSACTIONS, Vol. IX, p. 179. 
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The Physiological Effects of Electrical Cur- 
rents of High Frequency.* 


BY Н. LEWIS JONES, M.D. 


The application to medicine of electrical car- 
rents of great rapidity of alternations, or high 
frequency currents as they are commonly called, 
has occupied the minds of medical men to a great 
extent during the past twelve months. In France 
especially is this the case, where D'Arsonval has 
given much study to this difficult subject. 'lhe 
demonstrations which were given at the Royal 
Institution by Tesla in the spring of last year left 
&n impression upon the minds of many people 
that enormous voltages were harmless to the hu- 
man body if only they could be made to alternate 
with sufficient rapidity, and people were as- 
tounded at the spectacle of а lecturer placing him- 
selfin a circuitcarrying acurrent alternating some 
hundreds of theusands of times per second, ata 
pressure of many thousands of volts. These ex- 
periments, coming not long after the accounts of 
the execution of criminals by electricity in 
America with pressures of 1,200 to 1,500 volts, and 
compared with the occasional notices in the news- 
papers of fatal accidents to workmen engaged 
upon electric light cables at 1,000 volts, made it 
seem as though the rapidity of alternation was 
the factor which protected Tesla from injury by 
the enormously high voltages which he was hand- 
ling. The same view is taken by D’Arsonval in 
his papers before the Société de Biologie. He 
there describes ah apparatus consisting of an in- 
duction coil supplying current to Leyden jars, 
the jars being made to discharge zhrough a circuit 
including а helix of ten to fifteen turns of thick 
wire and an air gap. In this way there is set up 
in the circuit a succession of sudden rushes of 
current, which oscillate hundreds of thousands or 
even millions of times per second, the rate being 
determined hy the Leyden jars; and the wire 
helix becomes the seat of electro-magnetic induc- 
tion effects, comparable exactly to the induced 
primary currents of a medical induction coil, but 
very much more intense. These induced currents 
of the helix are the subject of D'Arsonval's experi- 
mente. By attaching wires to the beginning and 
end of the helix, the induced currents or extra 
currents can be held off; their energy was suffi- 
cient to bring to full incandescence a lamp re- 
quiring two amperes to light it, and it was there- 
fore assume that they had a magnitude of two 
amperes. The electromotive force of the currents 
was at least 8,000 or 10,000 volts, because they 
were able to lead across ап air gap of several 
millimetres, апа yet their effect upon the tissues 
of the body was very slight; in fact, they were 
hardly felt. 

Now it is certain that a current of far less than 
1 ampere, either steady or alternating 20, 50 or 
100 times per second, would produce unbearable 
and dangerous shocks in its passage through the 
tissues; and the inference drawn is that the ex- 
treme frequency of alternation can render a cur- 
rent of dangerous magnitude innocuous. But I 
am not satisfied that such an inference is a proper 
one, for the following reasons: 

1. A Leyden jar discharging through thebody, 
produces effects which are painful and severe. as 
all who have felt them will agree; but yet this is 
& discharge of high frequency of alternation; in 
fact, itis by the Leyden jars in the circuit that 
the oscillatory character and the rapid rate of 
alternation of the discharge is determined. Oliver 
Lodge gives the rate of oscillation for a pint-sized 
Leyden jar at ten million per second; for jars of 
greater capacity the rate is less rapid. 

2. The high frequency and high potential dis- 
charges of Tesla’s apparatus are not altogether 
harmless, but can produce severe shocks and can 
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kil] small animals, as Elihu Thomson has shown. 
The discharges from the terminals of such an 
apparatus can produce severe muscular contrac- 
tions even with the resistanve of a considerable 
air space interposed in the circuit; so much so, 
that in some recent experiments which the writer 
was enabled to make through the kindness of Mr. 
Campbell Swinton, it was considered prudent to 
proceed no further with the experiment of 
actually touching both the terminals of the coil at 
once, 

8. It is very doubtful whether D’Arsonval’s 
estimation of the magnitude of the current of his 
apparatus is correct. The incandescence of a 
lamp filament with currents of high frequency 
has been recently under discussion in some of the 
electrical journals, and a very satisfactory ex- 
planation of the phenomenon has been forthcom- 
ing. It is well known that for alternating cur- 
rents the resistance of a conductor is greater than 
it is for steady currents, and the increase of re- 
sistance rises rapidly as the rate of alternation 
becomes greater; and with frequencies approach- 
ing one million per second, the effective resistance 
of the lamp used by D’Arsonval would be raised 
enormously; this would require the energy needed 
to bring it to incandescence to be applied at a 
proportionally higher voltage, while the magni- 
tude of the current would be lessened in an equal 
degree. For example, the energy of two amperes 
at 100 volts is the same in amount as that of 0.02 
of an ampere (20 milliamperes) at 10,000 volts. 

We are, therefore, able to say that the current 
which raised D’Arsonval’s two-ampere lamp to 
bright incandescence was very much less than 
two amperes, and was probably only a few milli- 
amperes, and herein lies the pith of the whole 
question. The experiments with high frequency 
currents of high tension are harmless if the 
magnitude of the current is small, and as the high 
potential is, in fact, obtained at the expense of 
the current, this latter diminished in proportion 
as the potential is raised by each successive step- 
up in the transforming apparatus. For the pres- 
ent, it may be taken as not yet proved that high 
frequency of alternation can render electrical 
currents harmless; and it may still be accepted 
that the effect produced by the passage of a сог- 
rent through living tissues depends primarily 
upon the magnitude of the current, as measured 
in amperes, which is made to traverse them, and 
upon ite density or concentration therein. 


A Telegraph Line in Africa. 


The Pall Mall Gazette gives some interesting 
information in regard to the proposed telegraph 
line from Cape Cairo to an important point in 
the interior of Africa. Capital to the extent of 
£140,000 has been subscribed, and this is consid- 
ered sufficient to construct the line as far as 
Uganda. The materials are now being or dered 
in London, and will be shipped shortly. The 
poles are to be of iron of light construction, in 
order to out-manceuvre the white ants, who would 
eat away wooden poles. From Fort Salisbury 
the line is to be carried to Tete, on the Zambesi, 
and from thence to Blantyre. There Consul 
Johnston will report the result of his surveys as 
to the best manner of proceeding ор to Uganda, 
and the construction party will have to come to 
terms with the natives andthe Arabs by subsidiz- 
ing the chiefs and others of influence. There 


will be nothing in the way of impenetrable under- 
growths or rank vegetation to contend with, as 
the line will avoid the low country and keep to 
the high plateau the entire distance. There are 
two alternative routes for the conveyance of the 
materials. There is good transport from the 
Transvaal to Fort Salisbury, or a shorter route 
would be adopted if materials wereshipped direct 
to Beira, carried along the railway now being 
built as far as it extends, then conveyed the rest 
of the distance by ox-wagons. The scheme is 
being pushed forward with great activity now. 


General Electric. 


Suspicion Renewed by Last Week's Develop- 
ments. 


It Touches 58 1-2 on Sales of 11,000 Shares, July 12. 


(Wall Street Daily News.) 

This stock sold ex-dividend ” yesterday, and 
the way long holdings came out we should say it 
also sold ''ex-confidence." It ranked third in 
point of activity, and sold down, dividend added, 
10631. The price tells the story. If the million- 
aire directors had any confidence in the property, 
does it stand to reason they would permit a gilt- 
edged (7) 8 per cent. dividend paying stock to kick 
around at that figure? It is surmised that some 
one has been badly hit in this security, and that 


some out-of-town banks have been throwing it 
over. 


—— 


(The Daily American.) 


The insiders are still shouting vigorously for 
thisproperty. They declare that it is earning 20 
per cent. and will continue to pay annual divi- 
dends of 8 per cent. right along. Incidentally the 
company’s treasurer denied that the suspension 
of the Chamberlain Land Company meant any 
loss to them outside of a few hundred dollars. 
The spectacle, however, of an 8 per cent. divi- 


dend payer like General Electric selling between 
60 and 65 is rather unusual. There is a theory in 
Wall Street that when а stock behaves in the weak 
fashion that General Electric has behaved over а 
long period of time something inherently wrong 
must be the matter with it. % is argued that if 
the property is all right the : tock is so cheap that 
insiders would buy it. 


Active Material ot Accumulators. 


W. A. Boese has invented a process of prepa- 
ration of active material for accumulators of 
some interest. It consists in mixing metallic 
oxides, such as oxide of lead, with sulpho- 
combined acids of anthracene and other 
organic compounds, and forming the mix- 
ture into plates. Ir practice, the metallic 
oxides are mixed with the residue of coal tar, 
transformed into sulphur combinations by ex- 
tracting the petroleum ether, adding sulphuric 
acid, distilling the solvent and provoking the 
formation of the desired compounds. For the 
extraction of the residues of distillation, alcohol 
may be employed as solvent instead of petroleum 
ether, so that by mixing the product with the 
sulphuric acid and a metallic oxide (oxide of 
lead), the heat given off by the action of the acid 
on the alcohol is sufficient to provoke the chemi- 
cal action on the hydrocarbons at high molecular 
weights contained in the alcoholic extract, with- 
out recourse to external heat. According to the 
inventor, the plates obtained by this process ac- 
quired great stability in consequence of the 
agglutinative properties of the salts when mixed 
with anthracene-sulphonic acids or their ana- 
logues.— Review Industrielle. 


The State Board of Railroad Commissioners 
has sent a circular to every street service railroad 
in the State recommending that every car oper- 
ated by the electrical trolley system in this State 
on a double-track line be equipped with gates on 
both ends, and that only one gate, that opposite 
the other track, on the rear platform, be open for 
the ingress and egress of passengers; also that no 
person (except an instructor, wnen necessary) be 
allowed to ride on the platform with the motor- 
man on an electric car. The board also recom- 
mends that on all open cars operated by the 


electrical trolley system on double tracked lines 
there shall be attached a guard on the side of the 
car next to the opposite track, running the entire 
length of the car, to prevent passengers entering 
or leaving the car on that side; this guard to be 
of such а nature that it may be transferred from 
one side to the other. 
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ELECTRICITY. 


Electrical It is not to be denied that the 
Engineering conservatism which has been 
Practice. characteristic of the introduc- 
tion of electricity in Europe, and especially in 
England, has been productive of some good re- 
sults in the way of engineering practice which 
the pioneer work on this side of the Atlantic 
lacks, but American enterprise must be credited 
with having set the example and furnished the 
experience which have been the basis of the indus- 
try, to which European engineers have added 
many practical refinements. 

The history of the electric light is an illustra- 
tion of this fact; and judging from the agitation 
of the electric railway question in England, his- 
tory promises to repeat itself in this branch of 
the science. 

In the case of incandescent electric lighting, 
which was only introduced about eleven years 
ago, the progress of 1ts adoption in this country 
was without a parallel in any other new industry, 
and central stations were established in several 
hundred cities before the subject was seriously 
considered abroad. The foundation which was 
laid in this country, however, for the business of 
electric lighting was of the greatest service to our 
conservative neighbors, who, profiting by the ex- 
perience already ga' ned, eventually constructed 
some of the finest stations in the world from an 
engineering standpoint. Having decided upon 
the work with great deliberation, the details of 
these plants were worked out with the object of 
producing permanent, solid and efficient systems 
which may be considered as types of the best 
practice in electrical engineering. 


This class of work is now becoming the rule in 
most of our large cities, but previously it had 


been customary to install the cheapest kind of 


stations possible, with the idea, which was not 
without reason, that the best system would soon 
become out of date owing to the improvements 
which are being constantly made. 


This argument is often advanced even at 
present as an excuse for the construction of cheap 
stations and lines, but if the case is considered 
carefully, there is but little reason to warrant 
such an opinion. The conversion of mechanical 
into electrical energy is accomplished by most 
of the standard dynamos with a loss of only 
about ten per cent., and with large machines 
under favorable conditious of load it is even less, 
while the line losses may be fixed at the most 
economical figure with precision. In the elec- 
trical part of the plant the efficiency is very close 
to the highest possible, while it is in the boilers, 
engines, shafting, etc., the chief losses occur. 
For thie reason any possible future improve- 
ments in the dynamo can only increase the effi- 
ciency of the plant by a very small fraction, 
while on the other hand thorough mechanical 
engineering can effect a much greater saving in 
the design and construction of the steam plant. 
The building of cheap steam plants and lines has 
invariably proved a shortsighted policy which 
has been dearly paid for in depreciation and re- 
pairs within a short time. There is no question 
but that in the end a well built plant is the 
cheapest. 
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In electric railway work, as with electric light- 
ing, the System was worked out and put in 
practical operation all over this country be:ore it 
was attempted abroad. Nearly every town here 
of any size has its electric railway, while in Eng- 
land the subject has just begun to be agitated 
now—about five years after the business has been 
thoroughly established on this side. Having 
finully awakened to the consideration of elestric 
traction, however, the subject is being investigated 
with thoroughness, and there is a possibility that 
eventually foreign work may bear the same 
relation to ours in this line as it has in electric 
lighting. 

The trolley, the conduit and the storage battery 
are all being carefully investigated. and in a 
methodical and businesslike way which is likely 
to produce substantial results, while the experi- 
ence gained from the work already donehere will 
figure largely in determining the best methods to 
purgue. 

Americans have certainly taken the lead in the 
practical applications of electricity, but in many 
respects we have been surpassed by foreign 
countries in the nice engineering details which 
go to make up the most perfect systems. Having 
devised an operative plan there has been a ten- 
dency here to stop at that and leave the perfecting 
of the details to others. The expense and trouble 
caused by crudg engineering work are being 
appreciated in many cases, and the tendency is at 
present towards greater refinements in workman- 
ship and engineering practice. 
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Through There have appeared several in- 
by consistencies in the various de- 


Lightning. scriptions of the Chicago-St. 
Louis electric railway scheme some of which 
were noted іп Ешкствісіту of June 8, 1892, on 
occasion of the first official announcement of the 
project in а lecture by Dr. Adams before the 
New York Electric Club. 

Quoting from the report mentioned we flnd the 
following: 

* He (Dr. Adams) said that at the present time 
there were 1,200 through passengers carried daily 
between the two cities. It was estimated that 
30 million people would visit the World's Fair. 
Ten per cent. of these would use the road for 
curiosity alone. At $5 per round trip this would 
bring in 15 million dollars. Тһе road would cost 
to construct but 6 million dollars." 

Apropos of this we find the following state- 
ment given by Dr. Adams to а St. Louis paper 
under date of July 7, 1898, just thirteen months 
after the lecture mentioned: 


There is one mistake that I wish you would 
correct.“ he said. It has been reported time 
and time again that we expect the road to be com- 
pleted in time for the World's Fair. Now you 
won't find & single intimation in our prospectus 
or any of our advertisements, that we made any 
such promise, and we never had any idea of it. 
In our contract with the General Electric Com- 
pany they guarantee to put in motors which will 
give а maximum speed of 100 miles an hour. 
Everything is moving along well, but 1 decline to 
say when the road will be completed, as that is 
still an uncertainty." 


With the conclusion of this statement we 


— - — — 


JULY. 19, 1893 


ELECTRICITY. 


7 


heartily agree, but а comparison of the two cer- 
tainly shows a discrepancy in the utterances of a 
year ago and now which it will be difficult for 
any One not financially interested in the road to 
reconcile, 

Another point which is apparently in need of 
official harmonizing is in regard to the contract 
with the General Electric Company for supplying 
all the machinery, which was closed only a few 
weeks ago, and the statement in the railroad’s 
prospectus, printed a year ago, that the con- 
struction of motors hasalready been commenced.” 

Has the aspect of this scheme changed so 
materially that the plans and promises of a year 
ago have been not only ignored but forgotten ? 


— 
The decision of the World's 
Fair management that hereafter 
the entire Fair shall be closed 
on Sundays marks the end of what was in the 
beginning an entirely unnecessary controversy. 

Itis to be noted that no religious or moral 
awakening has struck the rulers of the Fair, 
either in their individual or corporate capacity. 
They have simply learned that it does not pay in 
dollars and cents to open the gates on Sunday. 

The fact that it would not pay to run an enter- 
prise of this nature in this country on Sunday 
had already been well demonstrated, but the 
management reems to have ignored the lessons 
ot past experience. They knew that Sunday 
theatrical entertainments paid in Chicago, and 
doubtless thought that out of the hundred 
thousand visitors in town enough could be 
added to local patronage to make a success of 
Sunday opening. But it seems that a stay of a 
week or two in the city has not proved enough to 
Chicagoize any great number of visitors. 

The most potent factor, of course, in the fail- 
ure of the experiment has been the action of the 
exhibitors themselves, hundreds of whom have 
refused to uncover or show their exhibits on 
Sunday. And itis worthy of special notice that 
a large number of the exhibitors who have taken 
this action, if not indeed a majority, are repre- 
sentatives of Continental Europe, where a great 
many people would have us believe there is no 
such day as Sunday as we understand it. 

It is one of the strongest arguments in favor of 
the Christian religion that the lives, habits, and 
thoughts of all of us, whatever be our profes- 
sions, are molded and shaped to a considerable 
extent by the teachings of that religion. 


Probably not 50 per cent. of the exhibitors 
who have refused to open their booths would 
claim that Sunday opening was a moral wrong; 
it was simply their habit to make Sunday a day 
of rest. and they believed it to be a correct 
habit. 


Sunday. 


ee: 


WE note with pleasure that the Detroit Light- 
ing Commission has adopted the suggestion made 
by Execrriciry апа appointed Mr. F. B. Rae 
and Prof. Н. 8. Carhart as consulting engineers, 
to assis& Mr. Alexander Dow in the work of 
locating and installing the municipal lighting 
plant. The suggestion was dictated by wisdom 
and common sense. 


No Time Егествісгтү has already pointed 
To Be out the desirability of securing 
Asleep. an investigation by а Congres- 


sional Committee of the plan of organization 
and methods of doing business of the Electric 
Trust. Some of the paragraphs we have printed 
on this subject have been regarded by the officers 
of the Trust as prima facie evidence of malice. 

We are willing to let the charge of malice go 
undefended for the time being, but we again 
urge the investigation. 

Congress will soon be in session, and though an 
Investigating Committee might not get to work 
before late iu the fall, there is no time to lose; 
and every independent manufacturer will use 
good judgment in presenting the facts in the 
situation to his Representative in Congress. 

Immediate action is all the more imperative 
because of the plans of the Trust to begin work 
at once, through the recognized channels for 
such work, to secure an extension for the Edison 
lamp patent. 

Although the price of Trust shares may point 
to an early dissolution of the illegitimate enter- 
prise, independent manufacturers should not be 
caught napping. эпа we urge the wide circrla- 
tion of petitions to the various Representatives, 
asking for immediate attention to this subject. 

Blank forms, ready to fill out, will be found on 
the last page of this issue, and extra blanks will 
be supplied in any number upon request. 


oe 0 ..... 
Put On Roguery in horse racing is 
a New proverbial. In running races 
Driver. it is almost impossible of pre- 


vention, chiefly because the condition of the 
horse is not a demonstrable fact. You cannot 
tell whether he is fit or not. | 

But in the trotting races as conducted on the 
Grand Circuit crooked work has been well nigh 
eliminated. A dishonest driver may pull his 
horse for а single heat, but the mere suspicion 
that he is doing so usually results in a new driver 
being put on by the judges, who are experienced 
men and rarely make a mistake. 

This rule of trotting horse racing could be 
well applied just now to the General Electrio 
Compeny. 

The public were led to puta good deal of money 
on this company іп its race against the field, and 
were largely influenced in so doing by the high 
standing of the gentlemen who compose the Board 
of Directors. They are now almost universally 
convinced that the race is not being properly 
driven. Some charge crookedness, but а great 
many believe it is only lack of ability. 

Tue company has declared its regular quarterly 


dividend of two per cent., and published a state- ` 


ment claiming that it has earned it апа a small 
surplus besides. Still the common stock lingers 
around 60, and both preferred stock and bonds 
are away below par. 

If the publie had any degree of confidence that 
these statements were correct and honest, not 
even а stringent money market could prevent а 
boom in the stock. 

The Directors should yield to public opinon, 
and put on а new driver—a man who has no in- 


terest whatever in the stock market, either in 
keeping it down or putting it up. 

If the company can win, the public wants to 
know it before it sacrifices any more stock ata 
loss of $55 per share. And nothing can convince 
the public except a report made up by a commit- 
tee of stockholders—a report on volume of busi- 
ness done, on the value of assets and the actual 
liabilities—such a report as the present manage- 
ment has never dared to print. 


Tue following may be understood as an open 
letter, and the answer to our inquiry, if any, will 
be printed in these columns: 


To CAPTAIN EUGENE GRIFFIN, 
Vice-President of the General Electric Co. 

Dearg Sir: Were you not endowed (tempo- 
rarily, at least,) some months ago with prophetic 
vision, and did you not dispose of the greater 
part of your holdings of General Electric stock 
at about 109 ? 

An early reply would no doubt interest other, 
and perhaps less perspicacious, stockholders. 

Yours, with commendations, 


" ErLEcTRIOITY. 


NOTHING would во quickly restore confidence 
in Electric Trust stock as an authentic and bona 
fide statement showing that the volume of busi- 
ness has been more than, or equal to, the com- 
bined business of the Edison and Thomson- 
Houston Companies for the last year previous to 
the consolidation, and that selling expenses have 
been reduced. It is our belief that such a state- 
ment cannot be honestly made or else it would 
have been given out long ago. 

d gan Quai 


SEvERAL months ago а gentleman well known 
io ELECTRICITY invested а little over $50,000 in 
General Electric at 101. He did во on the advice 
of the strongest banking house represented on the 
Board of Directors. The money belonged to an 
estate of whose funds this gentleman was the 
guardian, and he is one of the many people who 
have an acute interest in learning whether the 
respectable members of this Board knew what 
they were talking about or whether they also 


were deceived. 8 


ANY STATEMENTS of profits given out by the 
Electric Trust are absolutely valueless until it is 
known how those statements were made up. The 
rule in vogue with the Thomson- Houston Com- 
pany was to take the difference between shop cost 
and selling price and call the amount profit, 
ignoring the cost of doing business. Large 
profits are possible in any manufacturing busi- 
ness when computed in this manner. 

ALL visitors to the World's Fair will be wel- 
come at the booth of ErEcTRICITY, Section Y, 
Northwest Gallery, Electricity Building. 


The Canal Electrical Experiments. 

Supt. Hannan has given notice that all experi- 
menta with electricity on the canals must be com- 
pleted before the first of October next. All trao- 
tion systems must be operated on the berme bank 
and the experiments will not be permitted to in- 
terfere with navigation. That portion of the 
Erie Canal from the Monroe avenue lock, in 
Rochester, east to Fairport; and also that portion 
of the Erie Canal between lock No. 2, at North 
street, in Albany, and a point three niles north, 
have been designated for the preliminary testa. 
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Electrical Congress Programme. 


Resume of Opinions and Suggestions Expressed in Ref- 
erence to the Report of the Sub-Committee on 
Provisional Programme and to the Decisions of the 
Forthcoming Congress at Chicago. 

Opinions have been unanimous in favor of 
leaving unchanged the values of existing practi- 
cal electrical units as already adopted by pest 
Congresses. 

It has been pointed out that the definition of 
the mean intensity of an alternating current 
adopted by the Paris Congress of 1889 is incor- 
rect as stated and calls fora slight amendment 
by way of explanatory addition. 

It is generally admitted that an international 
unit of illumination is in practical demand. The 
unit proposed in the report, namely, the illumi- 
nation of a bougie-decimale at the distance of a 
metre, has been well received, except in Ger- 
many, where a sub-standard unit of illumination 
based upon the Hefner-Alteneck lamp has been 
favored. 

The definition of the concrete standards of the 
practical units, as recommended in the report, 
and taken from the Report of the British Board 
of Trade Committee on Electrica] Standards, has 
met with general satisfaction. In regard to the 
ohm it has been suggested that the definition 
shall be regarded as final from a practical point 
of view, and that whatever slight discrepancy 
may be discovered in the future between this and 
the best known approximation to the true ohm 
shall not affect the practical concrete standard. 
whose formal specification might be worded and 
denoted accordingly. 

The retention of the terms ampere-hour and 
kilowatt-hour has been universally favored. 

The introduction of a practical unit of con- 
ductance has met with favor, and the name mho 
for this unit has only met with opposition in 
Germany on the plea of unclassical treatment of 
& name held in universa] respect, the name 
“ thomson " being advocated as a substitute. 

The recommendations of the report in refer- 
ence to the new practical magnetic units has 
given rise to considerable discussion and differ- 
ence of opinion. It has long been contended in 
English technical journals that the practical com 
putations of electro-magnetic machines based upon 
c. G. S. magnetic units, introduce burdensome coeffi - 
cients, such as 10%, with inconvenient frequency, 
while to fill the needs of а system of nomencla- 
ture, names for magnetic units in such computa- 
tions have been improvised and employed 
provisionally. The German proposals, have, how- 
ever, been to retain the c. а. s. units and without 
names for them. In France the same difficulty 
of framing a practical system of magnetic units 
into a thoroughly convenient and harmonious 
series has elicited a dissension as to whether any 
or all of the units recommended in the report 
should be adupted. A Canadian suggestion has 
been made to adopt the units of flux and flux 
density as proposed, but to make the ampere-turn 
the practical unit of м. м. F. and alter the unit of 
reluctance in the ratio of 1 x to correspond. 
Aside from the difficulty in agreeing upon the 
values of these magnetic units. the names recom- 
mended for them in the report have been gener- 
ally well received, the term oersted perhaps ex- 
cepted. 

The adoption of the term henry for the unit of 
self or mutual induction has met with general 
consent. Difference of opinion has, however, 
been manifested with regard to the name of the 
quantity whose unit it denotes, the term induc- 
tance having been employed in France to denote 
product of a «elf induction by an angular veloc- 
ity, while in England and in America writers 
have been divided, some employing it in this 
sense, and others, perhaps а majority, with the 


meaning given in the report, of & coefficient of 
self induction, or mutual induction, simply. 

The suggested definition and introduction of 
the term inductivity has been disfavored. and the 
definition for impressed E. м. F.” has been 
generally considered unnecessary. 

The definition of the value of Matthiessen's 
standard of conductivity has met with opposition 
in France and Germany as being of national 
rather than international importance. 

The definition of the north pole of а magnet 
has not been opposed, but it has been pointed 
out that in the definition recommended in the 
report the word '' terrestrial" might replace the 
word '' geographic" with less danger of ambi- 
guity. 

The definition of alternating current systems 
as simple, diphase, triphase, or polyphase, has 
been favorably considered in all but the wording 
of the proposal. It has been suggested, however, 
to consider any non-simple alternating system as 
a polyphase system. 

The use of the term voltage has met with favor 
in England, but with disfavor in France and Ger- 
many. 

The terms '' transformer” and '' dynamotor ” 
in place of ‘‘convertor” and ‘‘ continuous- 
curreni-transformer" have not been opposed, 
except as being somewhat beyond the scope of an 
International Congress. The more universal use 
of the term kilowatt in place of the term horse- 
power has only met with disapprobation in Eng- 
land. 

In France and Germany objections were made 
to some of the terms suggested, on the ground 
that they were specifically English. 

The more universal introduction of the metric 
system of weights and measures has met with 
general favor. | 

Strong recommendations have appeared in 
favor of an international system of symbols and 
notation for electric, magnetic and physical quan- 
tities generally, with a corresponding revision of 
the existing system of electrical and physical 
nomenclature. The system of notation advo- 
cated by M. Hospitalier, and generally recom- 
mended in the report, has not elicited adverse 
criticisms except in the case of a few of the 
symbols suggested. 

In conclusion your Committee submits the 
view that considering the very debatable nature 
of the subjects forming its report, the variety of 
opinions formed in different countries and ex- 
pressed under different interests. the reception of 
the report has been remarkably favorable, and 
appears to have attained the desired object, 
namely a concentration of general opinion 
toward a consensus in aid of the forthcoming 
Electrical Congress. 

CARL Hermae, Chairman. 
_ A. E. KENNELLY. 


Aeriai Navigation Congress. 


There will be a conference at Chicago on aerial 
ravigation August 1 to 3. The local committee 
is composed of engineers and scientists who have 
made an effort to elicit papers from scientific 
writers and experimenters throughout the world. 
The secretary, Prof. A. F. Zahn, of Notre Dame, 
Ind., has received valuable papers describing the 
recent experiments of inventors in several 
countries. Among the eontributions are photo- 
graphs and descriptions of several successful 
steam flying machines and of the great military 
balloons of twelve different nations, 


Business Troubles. 


The Giant Electric Motor Company of Port- 
land, Me., has gone into insolvency. 


Jerome Redding & Company, electrical engi- 
neers, 48 Hanover street, Boston, have assigned 


to Ralph W. Foster. 


BOOK REVIEWS. 


THe Law ОҒ IwcoRPORATED Compans. By 
ALLEN R. Foore Амр CHARLES E. EvERETT. 
PUBLISHED BY ROBERT CLARKE & COMPANY, 
Cincinnati. O. Three volumes, octavo; 3,000 
pp. Price, $15.00. 

The discussion of the basic principles of eco- 
nomic legislation in regard to franchise compa- 
nies, such as gas, electric, telephone, railway, ete., 
is deduced in this book from the fundamental re- 
lations existing between the individual, the mu- 
nicipality and the State, the aim of the authors 
being to establish а general and clearly defined 
policy for the regulation and control of industrial 
corporations which shall protect public rights 
without unnecessarily checking the growth and 
privileges of corporations. In additionto this the 
work also contains a very complete resumé of the 
laws governing corporations in each of the States, 
with over 4,000 citations of cases апа decisions, 
each State being represented by a resident at- 
torney. The scope of the book has required an 
editorial staff of forty-eight writers whose work 
has extended over three years. A very full an- 
alytical index of the entire work is arranged with 
special reference to the ready comparison of the 
provisions of law of each State upon any given 
point, and brief sketches of the attorneys engaged 
in the preparation of the work are given. 

The plan of the book is unique in many re- 
spects and the discussion of the economic princi- 
ples which are involved in the operation of fran- 
chised companies supplying public services must 
be considered original and ingenious even by 
those who question the authors’ conclusions, 
which are certainly radical enough to provoke the 
discussion on this subject which the book invites. 

In outlining а general policy for the govern- 
ment of the class of corporations mentioned above 
Mr. Foote commences with natural laws and the 
physical and moral standards which are univer- 
sally recognized as the ideals upon which legal 
enactments are based, and proceeds to define the 
rights of the individual, municipality, State, ete., 
and their relations to property and industrial 
corporations. à 

The author concludes that as the State is the 
crestor of the corporation it should therefore ex- 
ercise sovereign power over it. and this control 
should be entirely out of the hands of the munici- 
pality in which the corporation is doing business 
ав control by interested parties must be incapable 
or unjust. 

In regard to franchises for companies supplying 
public services, it is claimed that to most effect- 
ively supply such services under the most econom- 
ical conditions franchises should be exclusive, 
perpetual and untaxed, but should contain stipu- 
lations as to charges for services, method of keep- 
ing accounts, rate of dividends, disposition of 
surplus or deficit, etc., all to be under State su- 
pervision. The issue of stocks and bonds is also 
to be under State supervision and the amounts 
issued to be limited to the actual investment, the 
object being to make such stocks equal to Gov- 
ernment bonds as securities. The right of the 
Stete to prescribe the apparatus to be used or to 
specify the best apparatus of its kind known is 
also advocated. 

Municipal plants are condemned as being the 
most effective barrier to the progress of manu- 
facture and invention, although aside from the 
actual investment corporations under this plan 
would practically be run by the State, which 
would assume the greater part of the duties of 
the companies’ officers as they generally exist 
to-day. 

The plan outlined as ideal seems rather too 
utopian to be easily put in practice, and if at- 
tempted would require an additional State De- 
partment of most unwieldy proportions. 

Following this general discussion comes the 
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resumé of the laws of each State arranged under 
the same sub-divisions as in the general discus- 
sion, and this part of the work is not only a very 
complete digest of the law of each State, but 


furnishes an excellent method of comparison of 


the laws of the different States on these subjects. 

The book therefore constitutes a standard 
work on the laws of franchise companies, and 
suggests а useful field of study in the direction 
of & general policy for their regulation. 

It is the intention of the editors to keep the 
work abreast of the times by issuing annual 
volumes in which all changes in State con- 
stitutions, Legislative enactments, court decisions 
and municipal policy regarding the class of sub- 
jects dealt with will be fully reported in a section 
or each State, covering the year of issue. 


TRR ELECTRIC TRANSMISSION OF INTELLIGENCE, 
AND OTHER ADVANCED PRIMERS OF ELECTRIC- 
try. By Epwin J. Houston, A.M. New York: 
THe W. J. Уонмятом Company, LIMITED, 4! 
Park Row. London: WHITTAKER 4 COMPANY. 
1893. 330 pages. 88 illustrations. Price, $1.00. 
The third and concluding volume of Prof. 

Houston's ‘‘ Advanced Primers of Electricity ” is 
devoted to the telegraph, the telephone, electrol- 
ysis, electro-metallurgy, the storage battery, 
electric welding, electricity in warfare, electro- 
therapeutics, electric annunciators and alarms 
and several miscellaneous applications of electric- 
ity. 

The primers on multiple and cable telegraphy 
and telephony will be particularly appreciated by 
those who have had no previous knowledge in 
electricity, as the author places these subjects in 
such a light as to make them easily understood 
by any reader. The quadruplex and other sys- 
tems of multiple telegraphy, as well as the princi- 
ples of cable and time telegraphy, need not remain 
mysteries to the general public. 

The other subjects are handled in the admirable 
and lucid manner that characterizes the writings 
of Prof. Houston, and his recent election as 
President of the American Institute of Electrical 
Engineers shows that his electrical attainments 
are appreciated by the electrical profession. 

The extracts from standard authors at the end of 
each primer form a feature that has been highly 
praised in the preceding volumes and has been 
retained in the present one. 

Each primer is, as far as possible, complete in 
itself, and there is no necessary connection be- 
tween the several volumes of the series, of which 
the present one is the third and last. 


One Trusta Failure. 


How the Archer & Pancoast Company Was Wrecked. 


(G. Wilfred Pearce, in American [ndustries.) 

Have you noticed that Mr. Clement M. Bid. 
dle, of Philadelphia, who is a prominent member 
of the Manufacturers’ Club of that city, has made 
an inglerious failure of the Gas and Electric 
Fixture Trust which he organized in 1889. The 
trust included nearly every fixture factory in the 
United States, and its first act, after completing 
its organization, was a new price list, which ad- 
vanced goods 40 per cent., and no dealers were 
permitted to buy trust goods unless they would 
swear not to buy of the three firms not members 
of the trust. The salaries paid to the principal 
officers, none of whom were practical fixture 
makers, were extravagantly high. 

“The wages of workmen were not advanced in 
any case, and in many departments of the factories 
highly paid labor was supplanted by cheap labor 
taken from the cotton mills of New England. 
Many small fastories were forced to suspend be- 
cause the trust people threatened to boycott mak- 
ers of supplies who sold to the small manufactu- 
rers. Plumbers who sold goods at less than prices 


regulated by the trust were black-listed for one 
year after offending. A number of alleged patents 
without which the trust said goods could not be 
made were bought up by the trust, and dealers 
or makers who did not understand that the 
pate its were worthless were induced to sign the 
trust agreement for a fixed period. 

„For two years all went well, and then many 
makers of brass goods who had not made fixtures 
went into that line, simply because at trust prices 
there was a large profit to be made. When this 
competition became powerful, the trust lowered 
prices and bankrupted several firms iu its own 
ranks, and did not hurt the outsiders, who were 
not weighted down by enormous fixed charges and 


assessments which trust firms were compelled to 
рау. А few weeks ago the Archer & Pancoast 
Manufacturing Company, New York, an old 
established firm and members of the trust, 
assigned, and their statement to creditors is a 
remarkable one, as it shows that its factory has 
been run full time for years on goods which aver- 
aged 25 per cent. profit. It has made no bad 
debts. Its business has been well managed by 
men of character and ability, yet it owes $500, - 
000. This whole sum is debts to banks, floated 
by Mr. Biddle of the Manufacturers’ Club ina 
vain attempt to raise money co crush out rivals in 
trade and spent in buying out competitors at 
high prices.” 


Personal. 


Mr. J. H. Rhotehamel, President of the Co- 
lumbia Lamp Company of St. Louis, who is in 
New York this week, wishes it to be thoroughly 
understood that the bond filed by his company 
farnishes absolute protection to New York pur- 
chasers of Columbia lamps. 


He Had the Idee," but the Lesson Was Lost 
| оп Нїт. 


It is perhaps natural that people who are unacquainted 
with electric propulsion” should feel curiosity as to how 
the trolley pushes the car, and it is just as natural for 
а good many persons to find their curiosity about electric- 
ity remain unrelteved after the thing is explained to them, 
as was the case with the elderly person who figures as “ап 
anxious inquirer” in the following dialozue which the 
Chicago Tribune furnishes: 


An old man from somewhere b2yond the suburbs stood 
yesterday on а Forty-seventh street corner watching a 
trolley car moving swiftly eastward with a heavy load of 
passengers. 

„That's one of these ‘lectric cars, ain't 1t?" he said 
turniog to a bored-looking man who was leaning ayainst a 
telegraph pole. 

ee » 


t I don't see how 'lectricity can make a car full o' people 
flip along over the ground like that.” 

* You don't?“ exclaimed the other, becoming inter- 
ested. * Why. It's easy enough to see through when you 
once understand it.” 

* I 'xpect во, but I've never heard enough about It to un- 
derstand it.” 

„It 1s all a matter of watts. A watt, don’t you вее, із а 
fraction of a horse power, expressed in the technical lan- 
guage of electrical engineering. You know what an am- 
pere is, don't you?” 

“А what? 

“ An ampere. It is a quantity of electricity that goes 
through the wire and develops the watt. The electricity 
comes from the central dynamo through that wire you see 
running song overhead, runs down through that iron pole 
and 8 to the motor, which is an ingenious but perfectly 
simple arrangement of wire colis with a revolvinz frame 
acted upon by the current which sets it to spinning, and 
thus puts in motion a small cog-wheel that engages an- 
other cog-wheel thut communicates the rotary movement 
to a third cog-wheel fastened to the axle of the car. It 18 
as plain as day when you get the idea.” 

* Yes, but how" — 

* Don't you understand it yet? There's a sort of wire 
brush that presses арай” a copper plate connected with 
the motor. and the wire is wound on the frame I was tell- 
ing you about, 80 that when the current enters the motor 
it can go either way, and part of it goes one way and part 
the other, so that the pressure is applied in opposite direc- 
tions and that’s what makes the jigger revolve and sets 
the wheels in motion. The current goes back through an 
underground wire. See through it now?” 

“ Y-yes, I think I kind o' get the idee.” 

The affable ye ed strolled down the street and the old 
man took another look at the overhead wire, gazed earn- 
estly in the direction in which the car had gone, took off 
his hat and wiped his forehead. 

* What I'd like to know," he muttered, is how in thun- 
der the electricity makes the car go!" 


In Canada tests are being made in operating 
lock gates on the Soulanges Canal by electrical 
power. If successful there the plan will be 
generally adopted on the canals. 

Mr. Edison says there is more money made 


out of little discoveries than big ones, апа that 
it is better to keep the secret of an invention than 
to have it patented. 


Current Items. 


At Brewsters, N. Y., an apparatus has been se 
up for disposing of sewage by the aid of electric- 
ity. The plant comprises а fifteen horse power 
engine, а twenty horse power boiler, а dynamo 
and two vats, one holding 1,000 gallons and the 
other 3,000 gallons. The frame structure in 
which the concern is placed covers an area of 23 
by 30 feet. An iron cistern outside the building 
stores the water demanded for the steam boiler 
and other purposes. The vats in that building 
are used for the electro-chemical treatment of 
the sewage. One receptacle serves for the mix- 
ing of the chemicals with the deposit, from which 
& pipe conveys the compound to the other, in 
which there is a combination of electrodes that 


agitates the mass and also conducts a current 
through the solution with the immediate effect of 
deodorizing, disinfecting and vaporizing the 
offensive accumulation. The action in the vat is 
similar to a violently effervescing spring. 


The second assistant examiner in the Electrical 
Division of the Patent Office is a former Con- 
necticut school teacher, Mrs. Sarah J. Noyes. 
Appointed in 1881 she has witnessed an enormous 
growth in the science of electricity, and has be- 
come so proficient in her duties that it would be 


difficult to fill her place were she to retire. In 
the examination of patents she brings to bear a 
remarkable general and technical knowledge of 
all the inventions in which electricity is a feature. 


The telegraph operators have become such a 


numerous body in this country that there is at 
the present time a large surplus of idle help in the 
business. 


Since the electrical cars in Brooklyn have 
driven the horse cars into retirement and dis- 
persed the horses, the rats that were so luxuriously 
domiciled in the forage and rationed from the 
grain stored in the immense stables are seeking 
new habitations among the dwellings in the 
neighborhood and the trade in traps has become 
lively. 

One of the most remarkable illustrations of 
progress in electrical appliances is electrolytic 
painting. Hitherto, if copper or other metal had 
to be deposited electrically, a bath of solution 
was needed. Now all this is changed, and a ship's 
hull can be plated as easi y a8 & spoon or teapot. 
Instead of & bath, insoluble salts, ground to & fine 
powder and mixed with water, are used. This 
mixture is painted on the metal to be plated by & 


fine wire brush, to which one pole of а dynamo 
conductor is attached, the other pole being con- 
nected with & plate. Not only pure metal but all 
sorts of alloys can be used. 


Among the proposals for constructing а sub- 
marine boat opened recently by the Navy De- 
partment at Washington, one of the two that 
seemed to meet most fully the requirements of 
the department treated of the invention known 
ав the Baker boat, which uses steam ав the 
propeling power when on the surface and 
electricity, supplied by storage battery, when 
submerged. The essential feature of the. Baker 
boat is the propelling apparatus, which also 
serves tosubmerge her. This consists of two 
screw propellers, one on either side, so arranged 
on a transverse shaft passing through the middle 
of the boat at the centre of gravity that they can 


be turned at different angles. When the boat is 
to be submerged these propellers are turned up- 
ward and drive the hull under water, and when 
the desired depth has been reached the angle is 
adjusted so as to drive the boat along in a hori- 
zontal line. The boat is designed to make a 
speed of twelve knots an hour above and ten 
knots under water. 


The Pennsylvania Railroad Company intends 
to increase its facilities of communication by the 
the addition of a long-distance telephone to its 
already superior system. The important points 
on thelines will be brought into close call by the 
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new scheme, and a great saving of time will be 
the result. The long-distance line is intended for 
the exclusive use of the high officials of the 
Pennsylvania Company’s system. 

Brussels and Antwerp are both to have inter- 
national exhibitions in 1895, and expect to be 
connected by electric trains running 110 miles an 
hour. These cities are twenty-five miles apart. 


In a recent interview, Secretary Rankine of the 
Cataract Construction Company, Niagara Falls, 
explained the delay in letting the contracts for 
the machinery as follows: We are as anxious as 
anyone to push the work along,” said Mr. Ran- 
kine, ‘‘ and we are doing so. The letting of con- 
tracts for electrical machinery is not a matter that 


can be done ina day. It is a big work and an 
expensive work. In a measure, the building of 
such large machines is experimental, and it is but 


natural that the company should want to be abso- 
lutely certain that each step it takes is the 
wisest.” 


In one branch of the London Post Offce last 
year the absences through sickness diminished 
two days per employee. This isattributed by the 
chief engineer, Mr. Preece, to the purer air 
caused by the substitution of electricity for gas 
for lighting purposes. 

The four countries in the world which possess 
the smallest telegraphic facilities are Peru, Para- 
guay, Uruguay and Persia. In Paraguay only 
510 miles of wire are in operation, requiring the 
services of but twenty-eight persons. Peru has 
thirty-six offices and 1,600 miles of wire. 

The Astronomer Royal (W. H. M. Christie) 
gave evidence before the Parliament Commission 
of Inquiry at London as to the disturb- 
ance caused to the instruments at Green- 
wich Observatory by the City and South 
London Railway. He said that the Observa- 
tory was about five miles from the railway. 
Two circuits of wires at right angles to each 
other and connected with earth plates had been 
established for recording the electric currents 
passing through the earth. The plate nearest to 
the railway was two and a half miles distant. 
Towards the end of 1890 certain anomalous dis- 
turbances were noticed on the recording instru- 
ment. They all occurred between 7 a. м. and 11 
P. M. on week days and ceased on Sundays. In 
March, 1891, the disturbances began on Sundays 
also, but not till 1:80 o'clock, It was ultimatel 
found that the disturbances corresponded with 
the hours of the passage of trains on the electric 
railway. They amounted to from one-third to 
half a volt iu difference of potential between the 
two earth plates of the circuit. The disturbances 
in the two circuits, one of which was nearly 
parallel to the railway, were approximately the 
same. Owing to these disturbances it was no 
longer possible to trace by the Greenwich instru- 


ments the diurnal variations of the earth cur- 
rents. 


Boston Notes. 


The subject of electric cars continues to agitate 
the public mind а good deal in the city of Cam- 
bridge. Now that the State Legislature has de- 


clined to grant the petition or pass the bill re- 
ceutly Introduced by the promoters of a storage 
battery railway project, the West End Railroad 
Сошраву is seeking to extend its electric aystem 
in the University City. Prejudice, however, is 
strong out there, and a good deal of work is 
having to be put in by the city aldermen and 
other local bodies having in mind the conciliation 
of all parties in interest. So exclusive are the 
residents of some of the streets in the vicinity of 
Harvard University that on no account will they 
listen to any proposition for the laying of tracks 
on those particular thoroughfares, 


Through the munificence of an eccentric man 
ef wealth, who died many years ago, Tufts Col- 
lege, Mass., is to have a new scientific and manual 


training school for students of both sexes. The 
property left for this purpose has appreciated in 
value, во that it will be possible to erect and equip 
a very fine building for the above purpose. Some 


of the ablest and most successful engineers in this 
country have been educated at Tufts College, 
Professor Dolbeare, the accomplished and widely 
known scientist, being a member of the faculty. 


The sudden drop in General Electric stock last 
Tuesday, the same falling from 70 to 58}, with a 
Blight rally, set the financial world in and around 


Boston by the ears. The report that several hun- 
dred men had been laid off at the Lynn factories, 
coupled with the rumor that the executive offices 
are to be removed from Boston to New York, evi- 
dently caused a scare, which was not unreasonable 
seeing that there was some truth in both reports. 


Work on the electrical equipment of the Lynn 
and Boston Railroad is being energetically pushed 
all over the system, the Marblehead section be- 


ing expected to be in full running order by 
August 1. The company is introducing an 
air brake on its cars which gives great satis- 
faction. Other novelties are also being intro- 
duced on all new cars as they are built and put 
into service. High class concerts under the 
auspices of the company are given at Nahant 
Beach every evening which draw large crowds 
and so furnish good traffic for the road. The 
Thomson-Houston Electric Band isa great attrac- 
tion, being composed of first-class musicians, al] 
of whom are employed in the factories of the 
General Electric Company. 


An exciting piece of business is under way at 
Manchester, N. H. The city council is con- 
fronted with a suit in the Supreme Court, insti- 


tuted by some of the most prominent citizens and 
heaviest taxpayers in the city. The city council 
peremptorily broke a three years’ contract that it 
had made with the Manchester Electric Light 
Company at а special meeting called ostensibly 
for another purpose, and made a new contract for 
ten years without giving any other company an 
opportunity to bid or issuing the customary call 
for bidders. The electric company, also a local 
concern, complains that if given a chance to bid 
it could save the city $100,000, upon which in- 
formation a strong petition was prepared asking 
for aninjunction to prevent the first named com- 
pany from executing any part of its new contract. 
The ablest counsel in the State have been engaged 
to fight for the citizens, excitement runs high, and 
a bitter contest is fully expected. 


The Boston Light Company and the Edison 
Illuminating Company are seeking to restrain 
Mr. A. W. Perry, who owns a private electric 


lighting plant with which he does commercial 
lighting, he having leased the plant for that pur- 
pose from the first named company, from extend- 
ing his business. It is contended that Perry’s 
contract forbids his doing any more business 
than a specified amount, yet he has suspended 
additional wires for purposes of extension. The 
Edison Illuminating Company's complaint is 
that Perry’s lease is of no account as the 
Boston Electric Light Company had no right to 
farm out or lease part of its franchise. Perry 
contends that he is being made the victim of a 
conspiracy and he is to prove it in his defense 
which he is now preparing. The State Board of 
„ Electric Commissioners has the case in 
and. 


General News. 


What is Going on in the Electrical World. 


Baltimore.—' The John Street line of the City 
. road is being changed into an electric 
ine. 


Hartford, Conn.— Both branches of the city 
council have authorized the Horse Railway Com- 
pany to use the storage battery. 


Plainfield, N. J. Wor’ on the electric road to 
North Plainfield has been resumed and will be 
pushed so as to complete the road as soon as 
possible. 


Kansas City. Kan. The Consolidated Electric 
Light and Power Company has sued the city for 
$22,019, the amount due for electric light service 
from May, 1892, to July, 1893. 


Amsterdam, М. Y.—The Amsterdam Street 
Railway Company has been granted a franchise 
to build and operate an electric railway along the 
Mohawk turnpike to Fort Johnson. 

Lansingburgh, N. Y. This village is still 
groping its way in the meagre light of gas lamps, 
but the more enterprising citizens are promoting 
a movement in favor of electric lighting. 
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Chatham, X. Y. The electric light plant has 


been sold at Sheriff's sale to satisfy a judgment 
of $11.782 held by the General Electric Company 
n New York. The purchaser paid $4,000 for the 
plant. 

Staten Island, М. Y.—The trustees of the 
village of Edgewater have awarded the contract 
for lighting the streets to the Electric Power 
Company of Staten Island at the rate of $17.50 
рег lamp. Thisis an increase of $2.50 per light 
per &nnum. 


Sioux City, Iowa.—A. M. Coffman has sold 
his controlling interest in the Leeds Electric 
Railway to Otley Darlington, of Philadelphia, 
who was elected president of the company on the 
resignation of Mr. Coffman as soon as the sale 
was effected. 


Frederick, Md.— The managers of the Chesa- 
peake and Ohio Canal propose to abandon the 
mule and adopt electricity as a motive power on 
their waterway if the experiments on the Erie 
Canal result in the discovery of a practical elec- 
trical system. 


Indianapolis, Ind.—' The Chicago and Central 
Indiana Electric Railway Company has placed ап 
order for 500 miles of steel rails. The road seems 
to be an assured fact. and will run through 
Noblesville, Frankfort and Lafayette. The main 
shop will be at Noblesville. 


Atlanta, Ga. —The proposed electric line from 
Atlanta to Salt Springs will be built as speedly as 
possible. It will be twenty miles long. The 
officers are: Henry Camp, of Covington, Ga.. 
president; Thomas Camp. secretary and treasurer, 
and B. F. Curtis, general manager. 


Bar Mills, Me. — Bids for building the road- 
bed, overhead construction and electrical equip- 
ment for the proposed electric railroad from Bar 
Mills to Bonney Eagle, along the eastern shore 
of the Saco River, will be called for as soon as 
s аа now in preparation, аге fin- 
ished. 


St. Augustine, Fla.—The electric lighting 
equipment of the Ponce de Leon Hotel has been 
completed. Over 40,000 feet of wire was used, 
supplying 1,000 incandescentlights. The Alcazar, 
the Casino and the Royal Ponciana will also be 
fitted with the latest improvements in electric 
lighting. 

Montreal, Can.—The municipal council of 
Coteau St. Louis has passed a by-law granting a 
franchise for thirty years to the Montreal Street 
Railway Company. Work will be begun at once 
and the company expects to have electric cars 
running to Amherst park, via Carriere road, 
within thirty days. 


Montgomery, Ala.—Judge Arrington has 
confirmed the sale of the Cloverdale Electric 
Street Railroad, and the consolidation of the 
Cloverdale and Terminal lines followed. There 
will not be any change for the present, but 
before long the entire Terminal line will be 
equipped with electricity. 


Denver, Col.—All of the cable lines on the 
Tramway system have been transformed into 
electric lines. As the cables wore out, the com- 
pany have been substituting electricity rather 
than purchase new cable material. They found 
electricity to be more economical and at the same 
time to give a better service to their patrons. 


Paterson, N. J.—The Paterson and Little 
Falls Railroad Company and the People’s Park 
Road Company have united under the name of 
the Paterson and Little Falls Railway OPE: 
with the following officers: F. C. Van Dyk, 
president; Charles A. Johnson, of Brooklyn, vice- 
president; James А. Morrisse, treasurer; John J. 
Seanlan, secretary. 


Niagara Falls.—' The electric railway line of 
the Niagara Falls Park and River Railway Com- 
pany, between Chippewa and Queenston, has 
been completed. The power house from which 
this line is operated is the first of its kind run 
with Niagara power.— Тһе Pittsburg Reduction 
Company, the only manufacturer of aluminum 
on & commercia] scale in the United States, in- 
tends to establish its works at Niagara Falls, and 
has executed а lease with the Niagara Falls Power 
Company for 6,500 electrical horse power for the 
operation of its machinery. 


Brooklyn, N. Y.—The State Railroad Com- 
mission will give a hearing in the Common Coun- 
eil ehamber in Brooklyn on July 25 on the 
applieation of the Kings ounty Electric Railroad 
Company, the Nassau Electric Railroad Com- 
pany, the Broadway Railroad Company, the 
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Coney Island, Fort Hamilton and Brooklyn 
Railroad Company and the Broadway Ferry and 
Metropolitan Avenue Railroad Company, all of 
Brooklyn, for permission to use electricity as a 
motive power; on the application of the Brook- 
lyn City Railroad Company for permission to use 
electricity on proposed new routes, and on the 
application of the Montauk Extension Railroad 
с ошрару {ог permission to construct its proposed 
road. 


New York.—The Broadway Railroad Com- 
pany intended to use its cable conduits to run 
wires in for atelegraph system, to be used in case 
of accidents such as occurred recently, but the 
Empire City Subway Company has obtained a 
temporary injunction restraining the railway 
company from using the cable conduits on the 
ground that the law forbids the use of апу con- 

uits but those owned by the subway company. 
—Several members of the Bridgeport, Conn., 
boards of aldermen and councilmen have been 
officially investigating the Waddell-Entz storage 
battery system now in operation on the Second 
Avenue Street Railway line 1n this city, with a 
view to its nse on the Bridgeport lines if the 
committees were convinced of its superiority 
over the trolley for city railway service. Their 
decision is not yet made public. 


Philadelphia.—The minority stockholders of 
the Penn Electric Company have petitioned the 
Chancellor of New Jersey for the appointment 
of a receiver to protect their interests. This 
is the outcome of the recent stockholders’ meet- 
ing in Camden. The conduits of the company in 
Philadelphia are nsed exclusively by the Edison 
Company, in which the majority of the Peun 
stockholders are interested. The Edison Com- 
pany pays only $7,000 annnal rental for this ex- 
clusive franchise, and the Penn Company barely 
pays expenses. The minority stockholders claim 
that if the conduits were open to all competing 
олш they would receive dividends on their 
stock. 


Chicago. — The Chicago City Council has 
passed an ordinance granting a franchise to the 
Jefferson Electric Street Hailway Company to 
construct an electric railway ou Lawrence Ave- 
nue. The road will connect several of the subur- 
ban towns, including Mayfair and Irving Park. 
The survey is nearly completed and construction 
work is to begin immediately. It is expected that 
the road will be in operation before September. — 
The Great Western Manufacturing Company of 
Chicago and Duluth gave notice to the stockhold- 
ers last week that the directors had declared a 
semi-annual dividend of 4 per cent. The com- 
pany was recently organized by the combination 
of several electrical concerns, including the 
Great Western Electrical Supply Company and 
the Fare- Bain Electric Company.— The managers 
of the Lake Street Elevated Railroad, who are 
about ready to start their trains running through 
the west division of the city, have decided to 
equip the Lake street bridge with electrical 
apparatus and instal) an electric light and power 
plant so as to turn the bridge and light the road 
from the same station. 


Lundell Fan Motor Outfit. 


The building at the corner cf Е y-Hfih stree: and 
Seventh avenue is now occupied by ‘Tat’ ersall, and ts used 
аз an auction market for horses. Lundell! fan motors, de- 
pending from the gallery Into the ring. are arranged iu such 
а manner that the spectators are unconsciously cooled into 
a “ buying mood.” 


Taylor, Goodhue & Ames's Catalogue. 


The catalogue recently issued by Taylor, Goodhue & 
Ames, of Chicago, i8 receiving the well merited attention 
that it deserves by the public interested in electrical sup- 
plies, as is shown by the large demand for it from cei- 
tral station men. The book. although brief 1n its descrip- 
tions, contains a full list of all the supplies necessary 
around a central station or a contractor's warehouse. 

T he catalogue contains 212 pages, Including an alphabeti- 
cal and general index of seven pages. The extent of the 
index affords a ready reference to any article or class of 
supplies mentioned. The merits of the Specialties handled 
by the firm, such as the Wagrer Motors and Dynamos, 
Century Insulated Wires, Columbia Incandescent Lamps, 
Burton Electric Heater, etc., are particularly well set forth 
and will afford interesting and profitable reading to all 
portions of the electrical fraternity. 


Day's Kerite Insulated Wires and Cables. 


. The Price List of Day's Kerite Insulated Wires and 
Cables isa very neat little work and gives a great deal 
of tabulated information 1n regard to the Kerite goods 
And to cognate matters that із calculated to make it 
serviceable as a guide to every purchaser of such ma- 


terials and to all who are concerned in telegraph, tele- 
phone or signal construction work. The book contains 
some excellent hints in the prefatory notes, and a num- 
ber of tables are given showing the different sizes and 
capacities of wire, with the amount and kind of insula- 
tion used, to which the price (f. о. b. at the factory) із 
affixed in each case. Other tables show the dimensions 
and resistances of pure copper wires, wire gauges in deci- 
mal parts of an inch, weight of copper wire, etc. The 
illustrations are numerous and exhibit the different kinds 
of Kerlte insulation and the many forms in which it is 
applied to single wires and to aerial, submarine and 
underground cables. The rice List can be obtained by 
application at the office of W. R. Brixiey, manufacturer, 
203 Broadway, New York. 


The Palmer Fan Motor. 


The use of fan motors has become во general that these 
machines are to be classed among the necessities rather 
than the luxuries, and they are now manufactured at a 
price which easily puts them within the reach of everyone. 
The motor shown below is manufactured by Palmer Bros., 
Mianus, Conn., ара is designed to run a6-tnch blade fan or а 
sewing machine or other small tools requiring from 1-12 to 
1-16 Н.Р. They are wound for 110 volt circuits, or for bat- 
teries, thus making them applicable for localities without 
electric light service. 

The fans are readily removed and a grooved pulley sub- 
stituted when wanted for running machinery. The parts 
of the motor are also furnisbed in the rough,or finished 


Series Multiple Controlling Stand, with and without 
Cover. 

100 H. P. Multipolar Belt Driven Railway Generator. 

Winding of Multipolar Railway Generator Armature. 

Multipolar Railway Generator Armature, Complete. 

700 H. P. Multipolar Belt Driven Railway Generator. 

Multipolar Railway Generator Direct Connected to 
Westinghouse Engine. 

The descriptions accompanying the illustrations have 
evidently been prepared by a writer thoroughly conversant 
with ali the details of the apparatus he treats of, and are 
conveyed 1n à clear and incisive style that leaves nothing 
misunderstood. The book should be on the desk of every 
man interested in electrical railways and their effective 
and economical equipment. 


Climax Ironclad Rheostats. 


These rheostats are made on the principle that the car- 
rying capacity of a wire not only depends upon its diame- 
ter but also on its ability to dissipate the heat generated 
by the passage of the current through it. It is obvious 
that if a wire be encased in an electrical non-conductor 
which doubles the diameter of the original wire its re- 
sistance per foot would not be decreased, but the surface 
exposed to the air for radiating purposes would be twice 
as great аз that of the wire itself. 

In the Climax ironclad rheostats the wire ів wholly im- 
bedded in a solid plate of insulating material which 18 
completely encased by and in intimate contact with an 
iron covering. The heat is readily conducted from the 


CLIMAX IRONCLAD KHEOSTAT. 


and fitted for those who desire themselves to wind them. 
Directions for doing this are supplied with the parts. The 
complete motor or the separate parts are sold at a low 
price, and will be found not only highly conducive to com- 


THE PALMER FAN MOTOR. 


fort, but instructive to those who undertake the winding 
and finishing of the parts. 


Catalogue of Railway Apparatus. 


The Westinghouse Electric and Manufacturing Com- 
pany's descriptive catalogue of Railway Apparatus manu- 
factured by the company at Pittsburg is an exceedingly 
handsome book. with the title on the cover page printed іп 
raised gold bronzeletters partly overlapping an attractive 
engraving showing a Westinghouse trolley car and wiring 
equipment. The book is splendidly printed in large, clear- 
cut type on heavy calendered paper, and is embellished 
with beautiful electrotype illustrations of railway appa- 
ratus manufactured by tbe company, as follows: 

No. 3 Single Reduction Railway Motor. 


No. 3 Single Reduction Ksflway Motor, Open. 

No. 3 Single Reduction Kal,way Motor Castings. 

No. 3 Stugle Keduction Railway Motor Armatures in Con- 
struction. 

Street. Car Diverter. 


resistance wires (as they are only one-sixteenth of an inch 
from the Iron), and rapidly dissipated by tbe iron shell, 
which has a radiating surface many times greater than tbe 
wire. The entire shell, top, bottom and sides, being of 
metal insures the greatest possible radiating surface for 
the cubic space taken up. and gives a device that will 
stand rough usage and wear unharmed. 

The contact points, binding posts and lever are firmly 
attached to the iron covering and insulated by mica. con- 
nections between them апа the resistance wires being 
made within the plate of insulating material while it is in 
a plastic condition, во that no portion of the wires or con- 
nections is exposed to the air. This feature enables the 
wires to be subjected to high heat if necessary, without 
danger of oxidaiion, and as they are completely imbedded 
In a solid mass, they are not liable to mechanical injury. 

Motor speed regulating rheostats. as well as starting 
boxes for motors made in this type, are very compact ; the 


latter are made with or without an automatic release. This 


release, illustrated 1n the accompanying cut, takes very 
little po er, the magnets merely operating a latch, instead 
of holding the lever directly against the pull of a spring as 
in ordinary practice. This difference іп construction will 
tell in the efficiency of the motor in the small sizes. 
Dimmers for theatre use are also made ір this type. The 
resistance, switch and contact points are all made in one 
case which ts placed in the wings, exactly the Same as the 
old style switch and taking up no mcre space. Oneof the 


~ principal advantages of the device is the simplicity of in- 


stallation—the two mains only having to be run to the two 
binding posts—as contrasted with the old method of plac- 
ing the switch in the wings and the resistance off in some 


distant place, running wires from it to each separate con- 
tact on the switch, ata cost for installation greater in 
many cases than the original cost of the rheostat. 

These goods, as well as all kinds of special resistance 
devices, are sold by McDougall & Cummings, Unity Bulld- 
ing, Chicago, andthe Knapp Electrical Works, Chicago. 


The Queen Conductivity Bridge. 


Probably one of the most difficult and at the same time 
important measurements to make is that of conductivity. 
As usually conducted long lengths of wire or cable are re- 
quired and extraordinary precautions taken as to tempera- 
ture, while a number of expensive instruments, perhaps 
not adjusted to each other, form the testing outfit. Under 
these conditions accurate results are only obtainable at 
the hands of skillful operators. 

The accompanying figures show in perspective and ір 
diagram a ‘Conductivity Bridge” designed by Queen & 
Company, of Philadelphia, by means of which the measure- 
ment of minute resistances 18 greatly simplified and freed 
fr om many of the errors to which it is commonly subject 
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Referring to Fig. 2, R1 and R2 are two approximately equal 
resistances (not necessarily known); 81 and S2 represent 
two groups of resistances, each group consisting of a 
fundamental resistance connecting together two copper 
bars, as b and b', and six accessory resistances arrauged 
so that апу one can be placed in parallel with the funda- 
mental. One end of each accessory resistauce 1s joined to 
a mercury cup between the two outside bars; a small cop- 
per connector, C, joins the mercury cap to the lower bar as 
shown ір tbe diagram. ‘hese fundamental resistances are 
initially adjusted very accurately,so that the two vroups 
will differin resistance by the decimal engraved below 
whatever cup the connector, C, is bridged into. А, А, А,А 
are heavy copper connectors making connections between 
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the various copper bars ав shown. These connectors are 
carried by a heavy rubber plate as shown ір Fig. 1. 

Іп the front of the apparatus is a massive pair of ways, 
G, upon whicb slide heavy clamps, D; each of these ways 
is joined to one of the groups S1and 82. The connector to 
be tested, H (Fig. 2), seen as а square bar in Fig. 1, is 
slipped into the heavy clamps, D, and clamped down by 
means of the screw nut H and wrench 1. A scale, U, 50 
cms. long and divided to milllmetres, is supported іо front 
of the test plece as shown in Fig. 1. Upon a rod behind 
this scale moves a slider by which galvanometer contact 18 
made upon thetest piece. A fine adjust ment of the slider 
may be obtained by means of the micrometer screw, T. 
The bernier, V, allows setting to be made to 1.20 mm. 

This method of operation is very simple. Thetest ресе 
being in position, connector C із placed in such a cup as will 
make Si and 82 differ by about the resistance of the test 
piece. A few trlals will determine this, or the resistance of 
the test plece as given by any wire table will be close 
enough. Battery and galvar omet er circuits being connected 
as shown, the slider is moved along until no deflection of the 
yalvanometer is produced, when the circuits are closed. The 
heavy connectors A, A, A, A are now rotated through 180 
degrees: this is accomplished by merely lifting the head, 
K, of the plate which supports them and turning it 
through the above angle. The smallest plate carrying con- 
nectors L. L will thus be rotated so as to leave L, L in the 
same relative position. The effect of rotating A, A, A, A 
will be, as is evident on tracing out the connectors, to ex- 
change S1 and 82, and this obviously will push the position 
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of the slider contact corresponding to zero galvanometer 
deflection along the test piece until the amount of test. 
plece moved over equals in resistance the difference be- 
tween 81 and 82. Allthat must be done, therefore, is to 
take two balance readings; the length of test piece moves 
over equals in resistance whatever difference may be 
originally established between 81 and 82. 

All contact errors, where the test piece 1s clamped 1n, 
are eliminated in this apparatus, e. g., any contact resist- 
ance in the left hand clamp merely operates to throw both 
balance readings to the right, leaving their difference un- 
changed. 

The entire apparatus being constructed of copper, ther- 
mal currents will not usually be of any appreciable mo- 
ment. They may be eliminated, however, by reversing the 
battery and taking the mean of two readings as the true 
slider readings. That iseasily accomplished by lifting head 
К and rotating connectors L, Lthrough 90 deg s. 

То acccmmcdate conductors of different sizes and 
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shapes, a number of little adjusting blocks, E, are pro- 
vided ; these blocks fit into the clamps, D, and hold the 
axis of the test piece whether round, square or otherwise 
shaped in cross:ection exactly in the axis of the clamp. 
With this apparatus the conductivity of copper bais up to 
34 Inch in diameter, less than 12 inches long, may be 
measured with an accuracy of 1-50 of one per cent. ‘lhe 
lesistances НІ and H2, 81 and S2 are standards, perma- 
nently a part of the apparatus and guaranteed accurate to 
1-100 of one per cent. 

This method and apparatus are the result of long contin- 
ued study aud experiment in the laboratory of Queen & 
Company. The set is handsomely and substantially made, 
and occupies a rectangular case 2256 by 1144 by 83 inches 
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deep. Wire manufacturers will see іп this apparatus а 
means of saving much time and expense as well as of 
raising the standard of their goods. Manufacturers of 
dynamos, motors, also will find the set extremely valuable 
in determining whether their armature conductors are up 
to the proper standard of conductivity. Asampleset now 
In the Queen exhibit at the World's Fair attracts great 
attention. and bas been purchased for installation in the 
testinz department of the Armour Institute, Chicago. 


Slate for Electrical Uses. 


Mr. Edward Bonville, of Fair Haven, Vt.. whore ad- 
vertisement may be found elsewhere in this paper. carries 
ор а very extensive business lu the manufacture of slates 
for various electrical purposes. He finishes his slates to 
meet the requirements of all fancies in form, color and 
finish, such as round turned slates, slates with square 
edges, rounded edges, bevelled edges, slate bases for 
Jackknife switches, finished in several colors to suit—imita- 
tion Tennessee marble, imitation onyx, etc., etc. There 
is a large demand among electrical men for his switch- 
boards, which he finishes іп any desired marbieized colors, 
or ір deep black with highly polished surfaces, and we 
have reason to believe that Mr. Bonville’s materials and 
workmanship fully deserve the increasing custom that he 
is enjoying. 


COMMERCIAL PARAGRAPHS. 


The Ansonia Electric Company were recently awarded 
the contract for the entire equipment of Stanley Trans- 
formers, Helics Arc Lamps for street lighting, Shield Brand 
Moisture Proof Wire for line wire, and other line supplies 
by the Hillsdale Common Council. This plant will have a 
capacity of about 2,000 lights in converters and about 50 
arc lamps. The Hillsdale Council decided on using Helios 
lamps and S.anley transformers after most carefully in- 
vestigating practically all other systems on the market 
ind the contract was awarded by à unanimous vote. 


The Ansonia Electric Company are making large sales in 
the Wirt Dynamo brush, one good sized order coming from 
the National Metal and Electrical Company, Cleveland, 
Ohlo. 


The Maquoketa electric Hght plant, recently equipped 
with Helios Arc Lamps furnished by the Arsonia Electric 
Company, is to begin operating its street circuits this 
week. 


The Imperial Music Hall 1s completely equipped with 
Lundell Fan Motors. This is another instance of an in- 
stallation in a place of amusement after a thorough trial of 
many fan motors. the choice being for the Lundell. The 
Hotel de Logerot, the New Amsterdam, and many private 
residences have them. 


The Eddy Electric Manufacturing Company of Windsor. 
Conn., have recently sold to the Whitman а Barnes Manu- 
facturing Company, of Chicago, one 65 к. w. direct con- 
nected generator, one of 200 K. w., same type, and motors 
of various sizes aggregating 389 H. P. The sale was made 
by Mr. B. M. Barr, of the company’s Cleveland oftice. 


The Electrical Engineering Company, E. G. Bruckman 
Manager, of St. Louis, has been awarded the contract for 
the installation of the electric light work on the new Union 
Depot in that city, being one of the largest of its kind in 
the world, 600 by 700 feet. They have also been awarded 
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the contract Юг 6,000 incandescent lights on the Union 
Trust Company's fourteen-story building, now in course of 
construction. 


The Electrical Engineering and Supply Company, which 
has recently removed from St. Paul to Minneapolis, has 
already secured & number of nice orders, among them the 
electrical equipment of the department store of S. E. 
Olson & Company. This plant will be the largest isolated 
plant in the Northwest, consisting of Standard arc light 
machines of 1801amps capacity and an incandescent. plant 
of 800 light capacity. The contract includes wiring and 
installing the machines complete. They have also closed 
a contract for wiring a store and office building for 430 
lights, in which Paranite Rubber Covered Wire will be 
used. Orders are coming in more freely than in June, the 
business depression having apparently run its course. 


A neat pamphlet containing a detalled presentation of 
the construction, uses and merits of the Kolon Primary 
Batteiy has been publisbed by Bryan, Marsh & Company, 
Electrical Exchange. 1^6 Liberty street, New York. Nu- 
merous cuts are given 1n the book of the several types of 
the Kolon Battery manufactured by the company апа of 
electrical apparatus and appliances which they have on 
sale, among which are Kolon Battery lamps, lamp outfits 
and accessories, sewing machine outfits, medical outfits, 
dental outfits, etc. Prices of the articles are given in each 
Instance. A number of testimonials are appended in which 
the Kolon Battery and Cells are highly extolled. 


INCORPORATIONS. 


The Excelsior Electric Light Company of Tarrytown—to 
manufacture and use electricity for light, heat and power. 
Capital stock, $50,000. Directors: S. Dana Green and 
George W. Davenport, of New York City, and Frank P. 
Slade, of Brooklyn. 


The Yerk and Wrightsville Electric Railway Company, 
York, Pa.—to construct and operate an electric railway in 
York County, Pa. Capital stock, $75,000. Promoters: 
Grier Hersh, L. A. Marshall, Chas. H. Mayer, York, Pa. 


The York and Manchester Electric Railway Company. 
York, Pa.—to construct and operate an electric railway in 
York County, Pa. Capital stock, $50,000. Promoters: Chas. 
H. Meyer, Geo. P. Smyser, Geo. 8. Billmyer, York, Pa. 


The York and Dover Electric Railway Company, York, 
Pa.—to construct and operate an electric railway in York 
County, Pa. Capital stock, 750.000. Promoters: Grier 
Hersh, L. A. Marshall, Chas. Mayer, York, Pa. 


The Electric Burglar Alarm Company, Chicago. Capital 
stock, $250,000. Incorporators : Jacob Lindheimer, George 
D. Hoffman, Jacob 8. Hoffman. 


Charters have been granted at Harrisburg, Pa., to Crys- 
tal Lake Street Railway Company, of Carbondale, capital 
$50,000, and the Alleghany and Kiskiminitas Electric Rail- 
way Company, capital $100,000. 


The Milwaukee Electric Street Railway Company, 
Milwaukee, Wis.—to operate a street railway in the city of 
Milwaukee. Capital stoek, $800,000. Promoters: Chas. F. 
Pfister, Chas. Landree and Chas. Quarles. 


The Enosburg Falls Electric Light and Power Company. 
Enosburg, Vt.—to furnish electric light, heat and power to 
the inhabitants of Enosburg and vicinity. Capital stock. 
$10,000. Promoters: Henry F. Holland, Clarence F. El- 
dridge, Boston. Mass.; H. D. Kendall, Ira H. Kendall, John 
Fish, Enosburg, Vt. 


The Elwell Parker Electric Company of America (incor- 
porated іп West Virginia), Cleveland, Ohio—to manufac- 
ture, buy. sell, etc., electric dynamos, motors, machines 
and all material, apparatus, etc., appertaining thereto. 
Capital stock, $500,000. Promoters: Elbert H. Phillips, 
Frederick C. Phillips, Alex. E. Brown, all of Cleveland. 


The Macomb Electric Company. Macomb, I1l.—to supply 
light, beat and power from electricity. Capital stock, 
$30,000. Promoters: J. H. Cummings, Н. W. Cummings 
and Chas. Kettron. : 


The Chicago and Central Irdiana Electric Railway Com- 
pany, Chicago—to organize, build, equip and operate, buy 
and sell street and dummy railroads for carrying freight 
and passengers. Capital stock, $5,700,000. Promoters: 
George A. W. Kintz, Nevin D. Pontius and George 8. Ров- 
ter. 


The Hightstown Electric Light and Power Company, 
Hightstown, N. J.—to erect, maintain and operate an elec- 
tric plant to supply light and power in the borough of 
Hightstown. Capital stock, $50,000. Promoters: J. Shields, 
Flemington, N. J.; N.W. Bindsell, R. H. McCarter, Newark, 
N. J. 


The Military Electric Land Company, of Buffalo, N. Y. 
Capital stock, $85,000. Directors: Wilson Sherk, Phillip J. 
Kleffer, George E. Cross and others of Buffalo. 


1 һе Chestertown Telephone Company—to operate tele- 
phone lines between the towns and villages in Warren, 
Essex and Hamilton Counties, N. Y. Capitalstock, $8,000. 
Directors: Fred. K. Vetter, Stanley H. Bevins, Charles H. 
Burge, Max S. Bevins, Jennie Vetter, Florence Burge and 
Winifred M. Bevins. 
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WESTON ELECTRICAL INSTRUMENT COMPANY'S WORLD'S FAIR EXHIBIT. (See PAGE 14. ) 
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World's Fair News. 


The Weston Electrical instrument Company's Ex- 
hibit. 

The display of electrical measuring instruments 
made by the Weston Electrical Instrument Com- 
pany in the Electricity Building at the World’s 
Fair is shown in our Frontispiece, and is one of 
the most interesting exhibits to be found in the 
building. It is located on the gallery floor near 
the southeast corner, and is very handsomely 
constructed and decorated. 

The instruments are placed in a number of 
show-cases, arranged in the form of a square, the 
whole being surmounted by large signs bearing 
the company’s name. To the rear of the show- 
case the company have fitted up an elegantly 
furnished office in which friends and visitors are 
entertained by Messrs. R. О. Heinrich and Fred. 
O. Runyon. 

Over two hundred and fifty instruments of 
various kinds are shown in the exhibit. Among 
these may be mentioned the ordinary station 
voltmeters and ammeters, portable standard 
voltmeters and ammeters, millivoltmeters and 
milliammeters. Several types of the same 
instrument, but standardized for different 
readings, are shown. Numerous special instru- 
ments are on exhibition, among which may be 
mentioned the portable standard wattmeter, 
isolated plant voltmeter, static voltmeter, lamp- 
testing instrument, tangent galvanometer, verti- 
cal scale instrument and a ground detector. 
Nearly all of the instruments exhibited are con- 
nected to a circuit, во as to show them in actual 
operation. Visiting central station men or per- 
sons interested in electric lighting in any way 
will find that an hour spent under the guidance 
of either Mr. Heinrich or Mr. Runyon in the 
Weston Company’s booth will not only be inter- 
esting but valuable. The gentlemen in charge 
have placed a register in the booth for all visitors 
desiring catalogues sent to their address. 


The committee appointed last week to judge 
the electrical exhibits in the Electricity Building 
and Machinery Hall met in their temporary 
quarters, which is near Chief Barretts head- 
quarters, and elected Professor Н. 8. Carhart, of 
the University of Michigan, as president of the 
committee. Professor Wiliam E. Anderson, of 
the Virginia Agricultural and Mechanical College, 
was elected secretary. "Very little business other 
than the routine of organizing the committee 
was transacted. It is expected that the committee 
will have the rules and regulations governing its 
decisions drawn up before the end of the week. 
It will then proceed to pass upon the merits of 
each exhibit. 

The personal] exhibit of Professor Elihu Thom- 
son has recently been completed, and is attract. 
ing its share of the crowd which is always found 
in the Electricity Building. The exhibit is located 
in a space а little to the east of the central tower 
of light. The exhibit consists principally of 
experimental apparatus used in showing the 
various effects of extremely high voltage currents, 
А portion of the space is devoted to historical ap- 
paratus taken from the Lynn factory, most of 
which was designed and used by Professor Thom- 
son in his early experiments. 

The temporary track which has been laid near 
the terminal station is nearly completed and 
ready forthe reception of different street cars 
and motors which are to be exhibited on it. The 
track is substantially built,of the latest designed 
rails and ties. It is expected that all the street- 
ear manufacturing companies will have cars on 
the track for the judges to test. The General 
Electric Company has signified its intention of 


placing one of its new electric locomotives on 
the track. 


The Standard Electric Company have a very 
interesting piece of apparatus in the centre of 
their exhibit inthe Electricity Building. It con- 
sists of an arc lamp placed so that the arc is in the 
focus of a large lens which projects an image 
of the arc on а canvas stretched across the end 
of asmall room. By this arrangement the 
movements of the arc can be readily followed. 


Practical Aspects of Low Frequency Elec- 
trical Веѕопапсе. — Il. * 


BY M. I. PUPIN, PH.D. 


б. RESONANCE IN OIRCUITS WITH AN IMPRESSED 
COMPLEX HARMONIC ELECTROMOTIVE FORCE. 


If the impressed к. M. ғ. is acomplex harmonic, 
then the circuit may be brought into resonance 
with any of the component harmonics. I have 
an apparatus here which is capable of producing 
E. M. F. of almost any complexity. I call it an 
electro-dynamic current interrupter, for want 
of a better name. It consists of a phosphor- 
bronze wire, the vibrator, a, b, e (Fig. 8), 
stretched between the poles of a Weston horse- 
shoe magnet d. A short, thin, amalgamated 
copper wire 0, the dipper, is soldered on the 
vibrator. The vibrator is stretched like the wire 
of a monochord, over two hard rubber bridges 
a €, and its tension can be varied by а serew and 
lever f. The dipper c whenever it dips into the 
mercury cup closes an electrical circuit Ff eb c 
g A, and the vibrator is then repelled upward by 
the force of repulsion between the maynet and 
the current flowing through the vibrator. One 
gravity cell f is sufficient to work this apparatus. 
It is evident that the fundamental period of the 
interrupted current will be equal to the period of 
the vibrator. To change this period, say to 
make it equal tothe period of this tuning fork, 
which is 256 complete vibrations per second, I 
simply strike the tuning fork, hola it then near 
my ear and by turning the screw f of the stretch- 
ing lever I vary the tension of the vibrator until 
the rate of the vibrator and that of the tuning 
fork are in perfect unison, which can be easily 
recognized by watching the beats. This whole 
process of tuning takes up, as you see, only a few 
seconds. In series with the cell r and the vibra- 
ior we have а small coil A, containing а well 
packed bundle of very thin iron wire, and in 
shunt with ais а condenser D. This condenser 
performs the function of bringing this primary 
circuit into partial resonance with the vibrator, 
which is recognized by the circumstance that at 
the moment of resonance the spark at the dipper 
is à minimum. 

A simple reflection will show you that the cur- 
rent generated by this interrupter is a complex 
harmonic. To analyze it into its component 
harmonics I shall adopt the methods employed in 
acoustics. 

A complex sound isanalyzed by the well-known 
resonators of Helmholtz. These resonators are 
constructed in such а way that they will respond 
to one vibration only, and also in & measure to :ts 
upper harmonies. То any other vibration they 
are practically mute. By a number of such reso- 
nators we can find out, in the manner first pointed 
out by Helmholtz, all the vibrations which are 
contained in а complex sound. 

The secondary circuit B c T E, given in the dia- 
gram of Fig. 6, performs the function of such a 
resonator—it isin fact an adjustable electrical 
resonator ; сіва small auxiliary coil which you 
see here; E is à Marshall condenser, and T is a 
telephone whose note tells me to which of the 
component harmonies the electrical resonator 
responds. The telephone is silent now, at any 
rate as far as you can tell, because the condenser 


* A lecturedelivered at the Tenth General Meeti 
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plugs are Allout, Now, with this plug I inserta 

small capacity. The note which you hear is evi- 

dently much higher than even the octave of the 

vibrator. The electrical flow in the resonating 

circuit is approximately the same as if we had in 

it a simple harmonic к. M. F. of the same fre- 

quency as this note. I insert another plug, so as 
to increase the capacity. The note which you now 
hear is deeper. The difference between the two 
notes is rendered very striking by making and 
breaking the contact of the second plug in rapid 
successions, as I do now. The sound of the two 
notes, succeeding each other at regular intervals, 
resembles very much the sound of bagpipes. I 
insert another plug, so as to increase the capacity 
atill more. The note which you now hear is still 
deeper. Itis the note of the fundamental elec- 
trical vibration, which is the same as the vibration 
of the vibrator. I know that, because as I con- 
tinue inserting more and more plugs you do not 
perceive any further теі іп the sound. The 
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eapacities which I introduced by the three plugs 
are to each other very nearly in the ratio of 
1: 9: 25, hence the frequencies of the three har- 
monies contained in the impressed Е. м. F., and 
which I have detected by the resonating second- 
&ry circuit, are to each other in the ratio of 
1:8:5. 

The impressed E. М. F. 

written 

E = E, sin pt + E, sin 8 pt + E, sin 5 pt. 
Still higher harmonics are present, but they are 
too weak to be heard all over this room. 

I shall presently discuss a method by means of 
which we not only detect the presence of these 
harmonics, as I have just done by means of this 
telephone, but also determine the relative strength 
of esch. The method imitates in a certain meas- 
ure Prof. Langley’s bolometric method of deter- 
mining the distribution of energy in the spec- 
trum of a given complex luminous vibration. 

Before making the next step in my discourse I 
wish to call your attention toan application of 
resonaut circuits (in connection with the electro- 
dynamic interrupter) toa method of producing 
simple harmonic currents of constant and easily 
determinable frequency.” І simply tune the vi- 
brator by means of a standard tuning fork, and 
then weed out the upper harmonics by successive 
transformations. In this connection I ought to 
mention that Professor Duncan of Johns Hopkins 
University informed me several weeks ago that 
he was also weeding out harmonics. I now re- 
member that I got the expression weeding out 
from him, but I have used it in my papers on 
“Low Frequency Resonance" without giving 
him credit for this beautifully selected expres- 
sion. 

6. ON THE RESONANT RISE OF POTENTIAL. 

The question arises now, how are we to tell ex- 
perimentally whether a circuit is in resonance to 
an impressed E. M. F. or not? Several methods 


can therefore be 
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suggested themselves to my Mind in the course of 
my work. I selected the one which appeared to 
me to be the most sensitive and most interesting. 
It also suggests а new way of transforming 
electrical energy which some day may perhaps 
be of some practical importance. I wish to dis- 
cuss this method now, but only very briefly. 

Ав I observed before in the discussion of the 
motion of the torsional pendulum, represented in 
Fig.5, when the moving force and the pendulum 
аге in resonance then both the amplitude of os- 
cillation and the amplitude of the velocity reach 
their maximum value. And soitis also with a 


Fio. 7. 
circuit possessing self-induction and capacity. By 
varying gradually the one or the other, the cur- 
rent (which corresponds to the velocity of the 


pendulum) wil continually increas>. But the 
difference of potential in the condenser (which 
corresponds to the elastic reaction of the suspen- 
sion wire) will also increase continually. When 
the point of resonance has been reached then 
evidently both the current and the difference of 
potential in the condenser have reached their 
maximum values. This maximum difference of 
potential in the condenser can be many times 
greater than the impressed к. M. F., because 
just ағ in the case of the torsional pendulum the 
elastis reaction of the suspension wire is an ac- 
cumulative effect of the moving force, so in the 
electrical circuit the potential difference in the 
condenser is an accumulative effect of the im- 
pressed E. M. F. Now, since aresonant electrical 
flow, which we have just considered, consists 
simply of a transformation of electrokinetic into 
into electrostatic energy, and vice rersa, during 
each half period, accompanied by a frictional loss 
due to ohmic resistance, it is evident that the am- 
plitudes of these two kinds of energies must be 
equal to each other, that is, we shall have in the 
usual notation 
PELE 
Rr 
But since owing to resonance we have р? Г, ('—1, 
the preceding relation reduces to 


Et __ E „ 
Pt p: js or „„ 


It is evident, therefore, that with a little more 
than ordinary frequency, say 350 periods per 
second, and an inertia coil of considerable self- 
induction and small resistance, high potentials 
can be obtained in the condenser by bringing the 
circuit in resonance with the impressed E. M. F. 
Connecting, therefore, the condenser to a volt- 
meter we can tell very accurately when in the 
course of our tuning of the circuit we have 
reached the point of resonance, because, ав І 
shall presently show you, the voltage gocs up 
very rapidly when the condenser capacity or the 
self-induction are near the point of resonance. 
It is thiaelectrometric mcthod which I have em- 
ployed in my investigations on ‘ Low Fre- 
quency Resonance.” t 

The same method can be and has heen em- 
ployed by several investigators in the study of 
Herzian oscillations. 

To show you how strong this resonant rise of 
potential can be I have within the last few days 
wound these two inertia coils (see сой а b' in 


*'This relation was first obtained, I believe, by Prot. 
Oliver Lodge. (See a letter by Prof. О. Lodge, London 
Electrician, April 24, 1891.) 
тзт Journal of science, April, May and June, 
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Fig. 8) and borrowed this most excellent mica 
condenser from our well-known electrician, Mr. 
Wm. Marshall, for which kindness I feel very 
grateful to him. The impressed к. M. F. is ob- 
tained in the following way: A small 16-pole 
alternator running at about 2,800 revolutions per 
minute and generating an E. M. F. of about 600 
volts feeds the primary of this small transformer 
(с а, Fig. 89. Diagram Fig. 7 gives the form of 
armature a and field B of the machine. Coils 
a be de show how the machine is wound. The 
transformer consists of a hard rubber spool wound 
with about 3,000 turns (Fig. 8) of No. 20 a. w. a. 
wire for the primary. The secondary УЛ k con- 
вївїв of about 500 turns of No. 16 wire. А well 
packed bundle e of very fine iron wire is the iron 
core. This transformer is indicated by c 1n Fig. 
7. Inseries with the secondary we have inertia 
coils p and the above mentioned mica condenser 
E of 0.2 M. к. capacity. The inertia coils consist 
of hard rubber spools like а b’, Fig. 8, wound 
with No. 14 wire. The total self induction of the 
secondary circuit is about one henry, without 
iron ín the inertia coils. The poles of the con- 
denser Е are connected to a Sir William Thomson 
electrostatic voltmeter F and also to а vacuum 
tube a with condenser electrodes, that is to вау, 
tinfoil coatings on the outeide of the tube. (Indi- 
cated by the shaded рагівір the diagram.) I now 
Start the machine and by weakening the field of 
the driving motor I gradually increase the speed 
of the machine. Ав you see, the voltmeter needle 
is steadily advancing with the speed. Toget the 
greatest deflection of the needle I ought to have 
about 850 periods per second. Now I shall ad- 
vance to very near this speed. The voltmeter 
indicates now 2,000 volts. The impressed E. M. F. 
in this secondary resonating circuit is only about 
100 volts. Instead of increasing the speed so as 
to reach the point of perfect resonance I prefer 
to leave the speed constant, and by gradually in- 
serting these five iron wires to increase the co- 
efficient of self-induction until that value is 
reached which with the given speed and capacity 
brings the circuit in resonance with the impressed 
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E. M. F. I am doing this now and watching the 
voltmeter needle at the same time. Now the 
voltmeter indicates 8,000 volts, which is 80 times 
the value of the original к. M. ғ. This is the 
point of resonance, because if I push the iron 
wire lower the needle goes back. The point of 
resonance is very sharply defined, because the 
slightest motion of the iron wire one way or the 
other makes quite considerable difference in the 
reading of the voltmeter. The point of resonance 
сап be shown to а large audience like this much 
more easily by connecting the poles of the con- 
denser to the tinfoil electrodes of the vacuum 
tube d. A discharge starts in this tube at about 
2.000 volts. Now, as I insert these iron wires into 
the inertia coil you see the intensity of the dis- 
charge increases. [The room was darkened.] 
The point of maximum resonance is clearly 
marked by the intensity of the discharge, as you 
see. Now І insert the iron wire too far; as you 
see, the discharge is stopped. I can start it again 
by raising the iron and stop it again by taking 
the iron wire entirely out, as you see. 


By working with high frequencies and small 
ohmic resistance any voltage within practical 
limita can be obtained. Ohmic resistance, how- 
ever, is not the only thing which limits the 
resonant rise of potential. Dielectric hysteresis 
and the peculiar behavior of iron under the in- 
ductive action of a rapidly alternating current 
modify that rise very much. The other day I 
employed this home-made condenser in parallel 
with that Marshall mica condenser. I obtained 
only 2,000 volts rise, whereas preliminary calcula- 
tion led me to expect at least 4,000 volts. But the 
smell of melting wax reminded me forcibly of the 
cause of this discrepancy. The home-made con- 
denser got во hot in about two minutes that all 
the wax (which when boiling hot was compressed 
between its mica plates to drive out the air and 
moisture) between its plates was melted. The 
energy which was thus used up in overcoming the 
dielectric hysteresis of the wax had prevented the 
resonant rise from reaching that value which it 
ought to have reached according to calculation. 
Taking this condenser out and using the mica 
condenser alone the rise went right up to a point 
considerably above 8,000 volts. Paraffin aad 
glass behave in a similar way. So that owing to 
dielectric hysteresis alone the resonant current 
(which takes place when capacity and self-induc- 
tion neutralize each other) is never equal to the 
electromotive force divided by the ohmie resist- 
ance, and it can be very much less. The pree- 
ence of iron is incomparably more powerful in 
destroying the resonant rise of current and 
potential, as will be seen presently. This is 
very unfortunate in view of the brilliant ex- 
pectations which not a few electricians hoped 
to realize from the employment of condensers in 
the running of alternating current machinery. 

It is well to observe here that if we substitute а 
Weston voltmeter for the Thomson electrostatic 
voltmeter Р, Fig. 7, then we shall have practically 
the condenser in parallel with the inertia coils. 
It is easy to see from purely theoretical considera- 
tions that the resonant rise will be less in this 
case. Experiments show that the rise can be then 
very much less if the resistance of the voltmeter 
circuit is reduced. The bearing of this observa- 
tion on the so-called Ferranti effect with and 
without a load in the mains needs, I venture to 
suggest, no further discussion. 

( To be continued.) 


Compressed Air and Electricity. 

The economy of electricity over compressed air 
for long distance transmission of power has been 
pretty thoroughly established, but Mr. Cox, di- 
rector of the electro-technical department of the 
Esslinger- Cannstatt Works,has given some figures 
which still further point to the conclusion. Ina 
paper before the Association of Engineers of 
Würtenburg, Mr. Cox gives some interesting fig- 
ures in regard to the cost of equipment and opera- 
tion of a plant of 217 m. P. for transmission of 
power to а distence of 5.500 km. both by com- 
pressed air and by electricity. 

The cost of the equipment of the former 
method includes the dam for the water fall, the 
turbines, the compressors, the piping and the 
air motors, and for the electric plant and genera- 
tors, underground wiring and the motors. The 
cost for compressed air amounts to $87,500 and 
for electricity $27,500, while with the former the 
guaranteed efficiency is 46 per cent., and in the 
latter case 69 per cent. including a loss of 15 per 
cent. in the wiring. 'The cost of operation is 
practically the same for both systems, but only 
100 н. р. is actually available with the compressed 


air while 150 is delivered by the electric system. 
This makes the cost per horse power delivered in 
the one case $37.50 and 1n the other case $18.85, 
and as the charges for depreciation are somewhat 
less for electricity than compressed air this still 
further favors its economy. 
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Judge Seaman's Decision. 


He Grants the Injunction Against the Oconto 
Company. 

In the U. S. Circuit Court at Milwaukee, on 
Thursday, July 20, Judge Seaman handed down 
his decision for the plaintiffs in the case of the 
Edison Electric Light Company et al. vs. The 
Electric Manufacturing Company et al. Follow- 
ing is the full text of the decision : 

This is a motion for a preliminary injunction. 
The complaint alleges infringement by defend- 
ants, manufacturers of electric lamps at Oconto, 
Wis., of the second claim of Letters Patent No. 
222,898, issued to Thomas А. Edison, January 


27th, 1880, and adjudged valid after protracted 
contests in the Circuit Court for the Southern 
District of New York, affirmed by the Circuit 
Court of the Second Circuit. The defendants 
have answered, the original answer admitting in- 
fringement of said second claim as construed in 
said decisions, but by an amended answer (allowed 
at the hearing) take issue upon such infringement, 
avowedly upon their proposed new showing as to 
the prior state of the art through the alleged 
Goebel invention, and the narrower construction 
which should thereby be placed upon said second 
claim ; and further setting up prior invention by 
one Henry Goebel, not litigated in the New 
York case. For and against the motion, vo- 
luminous records, affidavits and depositions, with 
sundry exhibits, are presented,to which reference 
will be made. | 

It is shown that litigation in behalf of this 
patent has been actively carried on since May, 
1885, both directly and collaterally ; that after 
obtaining favorable decisions in other cases 
wherein issues under this patent were involved, 
and defending successfully against the Sawyer & 
Man patent (40 Fed. Rep.,21), judgment was 
obtained in July, 1891, in its action in the South- 

ern District of New York against the United 
States Electric Lighting Company sustaining the 
second claim of this patent, and decreeing in- 
junction (47 Fed. Rep., 454), which was affirmed 
by the Circuit Court of Appeals for the Second 
Circuit in October, 1892 (52 Fed. Rep., 800). The 
defendants in that case having turned over to the 
Sawyer & Man Electric Company the business of 
manufacturing, suit was brought against the 
latter. and injunction granted, and affirmed by 
the same Circuit Court of Appeals in December, 
1892 (53 Fed. Rep., 592). 

It further appears that injunctions have been 
granted against other infringers in this circuit 
and in other circuits without serious contest, and 
that in the District of Massachusetts, in com- 
plainants' suit against the Beacon Vacuum Pump 
and Electrical Company, the motion for prelimi- 
nary injunction was vigorously contested, upon 
the grounds presented here, and in an exhaustive 
opinion handed cown by Judge Colt, January 
18, 1898, the injunction was ordered (54 Fed. 
Rep., 678). On the other hand, in a suit by 
complainants against the Columbia Incandescent 
Lamp Company. in the Eastern District of Mis- 
soari, upon similar motion aud additional 
affidavits, an opinion was rendered April 21st, 
1898, by Judge Hallett, refusing the injunction 
if the defendants should give а bond. 

All of the records and affidavits before the 
courts respectively in the Beacon case and in 
the Columbia case are here, and much additional 
testimony—that upon the part of the defendants, 
taken since such hearing, in rebuttal, under an 
order of this court, being in the form of deposi- 
tions and with cross-examination of witnesses. 

Therefore this court has the benefit of the 
opinions handed down at those hearings, and the 
embarrassment as well of deciding here between 
apparent differences in views as to the measure 
of proof demanded. 

ln the opinion in the Beacon case, the rule 
applicable to this defense against the motion 1s 
stated, citing a number of authorities, as follows: 
* The burden is on the detendant to establish 
this, and every reasonable doubt must be resolved 

inst him ;” also, that the presumption of nov- 
elty is not to be overcome except upon clear and 
convincing proof." The showing there made is 
reviewed at length and found insufficient to meet 
the requirements of the rule. 

The opinion in the Columbia case is not yet re- 
ported, but in a copy furnished for this hearing 
the views which control the decision are stated as 
follows : ** There is not the measure of proof de- 
manded by complainants’ counsel, who maintain 
that the court should require proof of the fact be- 
yond reasonable doubt. This degree of certainty 
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is not often attained upon testimony in the form 
of affidavit when the issue is contested, and it is 
not reasonable to demand such certainty as to the 
defense. Complainants must show a clear right 
in support of a preliminary writ, and a defeuse 
which puts the case in doubt is sufficient to defeat 
the application," and for its conclusion against 
the injunction, hold: It is enough to say that 
there is а fair preponderance of testimony in sup- 
port of the Goebel claim." 

Decisions of the Supreme Court have settled 
beyond controversy that for the defense of antici- 
pation and prior use against a patent the proofs 
must be clear, satisfactory and beyond a reason- 
able doubt." The Barbed Wire Patent, 143 U.N., 
276, 284; Cantrell vs. Wallick, 117 U. S., 689; 
Coffin vs. Ogden, 18 Wall, 120. And that has 
been the constant rule in this circuit. Smith 
ув. Davis, 84 Fed. Rep., 788; Washburn & 
Moen Mfg. Co. vs. Haish, 4 Fed. Rep., 900, 10 
Biss.,65; American Bell Telephone Co. vs. Cush- 
man Telephone Co., 35 Fed. Rep., 739. 

The decisions &nd text books agree upon the 
general rule stated in the opinion of Judge Cult 
(p. 679) that an adjudication of the validity of his 
patent after bona tide contest entitles the com- 
plainant to a preliminary injunction and especially 
after long and expensive litigation in а suit 
against other infringers, and that the only ques- 
tion open upon his motion therefore is that of 
actual infringement by the defendant of the claim 
so &djudged valid. Other defenses are then re- 
served to final hearing, and injunction issues ав 
of course in the ваше court and by comity in 
other courts. One exception to this rule is some- 
times allowed, and that is where there is clear 
showing of & meritorous defense which was not 
before the court in the original suit, and which, 
had itentered into consideration, would probably 
have defeated the patent or claim. It ıs under 
this exception that the defendants assert their 
right to oppose this motion, and their affidavits 
are directed to proving an invention and use by 
Henry Goebel prior to that of Edison. Although 
sundry other claims of priority have been set 
aside by the court in the course of the litigation, 
this one was not presented, and the defendants 
have a right to their day in court for its hearing. 
The question here is whether. there is such clear 
showing of merit for this claim now asserted that 
the defendants should be relieved from the gen- 
eral rule by denying in their case the usual in- 
junctional order; and the primary inquiry is, 
what must be the measure of proof demanded. 
Must it be of the quality and quantity required to 
defeat the patent at final hearing—"'' clear, con- 
vincing and beyond reasonable doubt ”—as held 
by Judge Colt; or will it suffice, for denial of the 
motion, that it shew "а defense which puts the 
case in doubt,” as held by Judge Hallett. It is 
clear that the presumption must be in favor of 
the patent, and that it cannot be overthrown by 
a mere doubt. I think the true test for proof 
upon the motion is that it shall be sufficient to 
raise a presumption that it would have defeated 
the patent had it been produced at the trial. 
This would demand at least the full measure re- 
quired to overcome the presumptive force of the 
patent, and that every reasonable doubt be dis- 
solved against the defense, here as it would be 
there as held by Judge Colt. In the eyes of the 
law, at this stage, the complainants stand upon 
their rights with their letters patent, confirmed 
after arduous contest, and entitled to preliminary 
injunctions against infringers; and the defend- 
ants must place themselves entirely within the 
exception to therule if they invoke the privileges 
of that exception and would deprive the com- 
plainants of the fruits of their hard-earned vic- 
tories. The rule held by Judge Colt will there- 
fore beadopted here, and the following additional 
authorities are cited as supporting it: McBeth vs. 
Braddock Glass Co., 54 Fed. Hep., 178; Accumu- 
lator Co. vs. Consolidated Co., 58 Fed. Rep., 795; 
American Bell Tel. Co. vs. Southern Tel. Co., 84 
Fed. Rep., 795; Siebert Cylinder Co. vs. Michi- 
gan Co., 34 Fed. Rep., 33; Ladd vs. Cameron, 25 
Fed. Rep., 37; Hussey vs. Whitley, 2 Fish., P. C.. 
120; Jones vs. Merrill, 8 O. G., 401; Potter vs. 
Fuller, 2 Fish., P. C., 202. f 

I have examined with care each of the authori- 
ties cited in the opinion of Judge Hallett, and 
others noted by defendants’ counsel, but they do 
not impress me as supporting the rule held in 
that opinion, or as opposed fo the rule pro- 
nounced in the cases above cited. 

With the adoption of this rule, it is not neces- 
sary to review in thisopinion the affidavits and 
exhibits which were before the court in Massachu- 
setts, in the Beacon case, as а careful examina- 
tion has fully satisfied me with the review aud 
criticisms contained in the opinion of Judge Colt, 
and the conclusions reached by him at that 
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stage. Aud of the additional evidence introduced 
at St. Louis, in the Columbia case, it might be 
sufficient to hold, in accordance with the view 
stated in the opinion of Judge Hallett, with 
which I agree, that there is not the measure of 
proof demanded” by this rule. Resting upon 
these conclusions, it would only be necessary to 
consider the new testimony which has been pre- 
sented here, and determine whether it has cleared 
the doubts which have come from the former 
hearings; but an understanding of the conclu- 
sions reached requires for preface a statement of 
some of the doubts which have been impressed 
upon my mind by these records. 

Edison's discovery was published late in 1879. 
It promised an incandescent electric lamp which 
would supply the great want of an operative com - 
mercial light suitable for domestic uses, cheap 
and practical, and aroused great interest and ex- 
citement in commercial and scientific circles. 
Lighting by electricity had long been an accom- 
plished fact, in arc lamps and various single 
burners, but the problem which had remained 
unsolved was a method of subdivision of the 
light, for which scientistsin Europe and America 
were seeking, and which many of them pro- 
nounced impossible—an ignis fatuus. It was the 
solution of this problem that Edison thus an- 
nounced. As stated by Mr. Justice Bradley in 
the McKeesport case, 40 Fed. Rep., pp. 29-31, 
This was the real, the grand discovery in the 
art of electric lighting, without which it could 
not have become a practical art for the purpose 
of general use in houses and cities. . . We 
think we are not mistaken in saying that but for 
this discovery electric lighting would never have 
become a fact.” 

The invention claimed by Edison was a lamp 
which is the embryo of the best lamps now in 
commercial] use.” The second claim of his patent 
here involved described it as follows: The com- 
bination of carbon filaments with a receiver 
made entirely of glass and conductors passing 
through the glass, and from which receiver the 
air is exhausted, for the purpose set forth.” 

The thread or filament of carbon for a burner 
was the fundamental discovery to obtain this sub- 
division of electric light, for by its use he ob- 
tained the high resistance which was essential to 
the multiple arc system and saved from the use of 
enormous conductors of the electric current, the 
cost of which were otherwise prohibitive of sub- 
division. He found that for stability of this thin 
carbon it was necessary to have a high vacuum 
and remove all gases to prevent what he calls 
'" gir-washing." This led to the entire glass re- 
ceiver or chamber for the lamp, and finally to 
platinum leading-in wires sealed into the glass, 
because ''the coefficient of expansion of glass 
and platinum was the ваше” and the high vacuum 
would be retained, while iron or copper wires 
would destroy it. This discovery was therefore in 
successive steps and only as essentials for the 
great object of subdivision of light. 

Each of these steps is claimed to have been 
discovered or taken by Henry Goebel many vears 
before Edison. Against all the improbabilities 
of this elaim, the story as related by Goebel in 
his several affidavits, with detailed confirmations 
by many witnesses, is interesting, cireumstantial, 
and in many respects plausible, and I do not 
wonder that it has attracted such earnest advo- 
cacy by able counsel contesting this patent. 

enry Goebel is now seventy-five years of age, 
8 German, came to this country in 1848. and has 
ever since resided in the city of New York. He 
appears to have been an excellent апа ingenious 
mechanio, engaged in watchmaking, manufactur- 
ing barometers and thermometers and delicate 
instruments, and has shown much interest and 
aptitude in electrical appliances and experiments. 
He claims to have made incandescent electrical 
lamps, identical with the Edison claim in all par- 
ticulars, from about 1854, and that these lamps 
were eperated by primary batteries of his own 
construction, and used at his store for show апа 
lighting in various ways, and for some time had 
such lamps on a wagon traveling about the streets 
of New York with & telescope, also of his own 
construction. He said he made many of these 
lamps each year prior to Edison's patent, and all 
for his own use or gratification, but not so many 
after 1872 as before. In 1880, and later, he was 
engaged in making electric lamps for Ше Ameri- 
сап Electric Light Company, a rival of Edison's 
and making similar Jamps. This meagre state- 
ment cannot fairly present his story. but must 
suffice with mention that he was before leaving 
Germany very intimate with Prof. Moenighausen, 
who had experimented with the production of arc 
and incandescent electric lights, and gave him 
the ideas which he carried out here. Goebel 
does not claim that he ever worked or thought in 
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the line of subdivision of electric¢ lights, and the 
шоу of that art presents strong grounds for 
oubt. - 

As to the improbabilities of this discovery so 
- long undiscovered, it is sufficient to refer to the 
comments in the opinions in the Telephone cases, 
196 U. 8.,556 ; in American Company vs. Ameri- 
. can Cashman Company, 35 Fed. Rep., 785; and 
American Company vs. Peoples Company, 22 
Fed. Rep., 309, as well applicable here. I will 
refer to some of the doubts raised upon the defend- 
ants’ showing as to the actual components of these 
alleged Goebel lamps, remarking that the testi- 
,mony of the numerous wiinetses, however 
honest, speaking of such delicate structures seen 
by them many years ago cannot justly be accept- 
ed as absolute verity : 

1. The fundamental thread-like carbon burner 
` of Edison only became necessary ав а means to 
subdivision of electrie light, which was not con- 
‘templated by Goebel. ‘The latter operated with 
a primary battery, for which the larger “pencil” 


form of carbon or other material would answer as’ 


well. would be more stable and more easily made. 
This filament is most delicate and difficult to 
make, and must have a high vacuum or it will be 
instantly consumed. It seems unnecessary and 
undesirable for his purpose, and no satisfactory 
reason is given for its adoption by him. 

2. The Goebel lamps are not shown to have 
had the high vacuum required for anticipation 
His principal statement must be taken that he 
exhausted his lamps by the Torricellian method 
in the years prior to 1879, and I think it 18 abun- 

. dantly shown, although not without some contra- 
diction. that such & method could not produce the 
vacuum necessary to prevent disintegration of 
the carbon ; and it seems doubtful whetber it 
could be employed at all with this delicate carbon 
in the receiver. 1f that vacuum was wanting, the 
claim fails. 

3. No motive is shown for such constant man- 
ufacture of these lamps throughout the years 
from 1854 to 1880, involving so much of time and 
expense, and especially of great expense in main- 
taining the batteries for their use, and no attempt 
to dispose of even one, or to utilize them for 
domestic purposes, excepting in a few stray in- 
stances. It seems improbable that the constant 
practice here asserted, and so useful for the pur- 
poses of this defense, would have been kept up 
without clear object. 

4. Why did he not apply for a patent ? He was 
not ignorant of the patent laws, for in 1865 he is 
shown to have applied for a patent on a sewing 
machine hemmer, and in 1881 he is found apply- 
ing for some minor improvements, one of them 
being a coil shown in his exhibit lamps. 

5. The lamps which Goebel produced at Boston 
as original lamps, made in the early years, were 
four, called Exhibits 1, 2, 8 and 4. The first three 
only were produced at the hearing, with his ori- 
ginal affidavit, the fourth being in the hands of 
counsel for defendants, but withheld because of 
doubt as to its authenticity—which doubts were 
afterwards cleared to their satisfaction. and this 
lamp then introduced by leave of court, with ad- 

ditional and стши proofs. The first three 

had copper and iron leading-in wires, were of 
what Goebel calls meat saw " pattern, aud show 
no vacuum now, and if fairly proved would not 
constitute anticipation of Edison. No. 4, called 
the ''hair:pin" pattern, has the requisities, in- 
cluding a vacuum, although probably not the 
high vacuum. It is not now operative by reason 
of some defect. Goebel swears that it was ope- 
rated, but experts who have examined the defect 
swear that it has existed from its manufacture, 
and it could not have operated. This lamp shows 
the highest excellence of the glassblower’s art, is 
stated by experts to be beyond the ability of an 
amateur, and many peculiarities are pointed out 
in the perfect shape of the carbon, the glass bridge 
and position of the leading-in wires, which seem 
to show adoption of methods which have been 
prodaced and developed from the experience of 
commercial manufacture with Edison's inven- 

.tion. The statement as to its make, its keeping 
or its having been operated are not clear or con- 

-vincing to the court, if they have been made so 
to counsel. Exhibit lamps Nos. 9 and 11, brought 
to St. Louis, are no moresatisfactory than No. 4. 

6. After Goebel's employment in lamp making 
by the American Company his claim of anticipe- 
tion received some attention, and he had negotia- 
tions with one Preyer in 1882 for arranging а 
company to exploit the claim. It failed because he 
was then, apparently, unable to produce an orig- 
inallamp. Later it was investigated by eminent 
patent lawyers at various times, and apparently 
with great care and interest, to employ it in de- 
fenses against this patent, and also by one in 
behalf of complainants, and all rejected it as not 


well founded. Prof. Thomson, of the Thomson- 
Houston Company, investigated it in 1882, when 
it would have been of vital interest to his com- 
pany to make use of it against his patent, if tena- 
ble, and after visiting Goebel he rejected its 
consideration. Dr. O. A. Moses, an inventor, 
with a similar object, visited Goebel frequently, 
but came to the same conclusion, and says he was 
unable to produce any lamp. These are potent 
circumstances to raise doubt. 

Coming to the new testimony produced for this 
hearing, and which I have carefully considered, 
I find that the depositions of defendants are 
mostly cumulative, or in rebuttal of certain new 
affidavits produced by the complainants and not 
here considered, but I cannot find that they re- 
move any of the doubts above noted. 

On the other hand, affidavits now produced by 
complainants tend to show an admission by de- 
fendants' witness, Henry Goebel, Jr. (a son of 
the claimant), that he manufactured exhibit 
lampe Nos. 1, 2 and 8, in 1892, for the purpose of 
this case. "There is no denial of this, but it is 
claimed that this son is venaland has deserted 
the'defense to favor the complainante, One Невег, 
а glass blower, swears that he made for Goebel, 
while working with him, “іп the early eighties " 
lamps similar to No. 4, and he thinks he made 
this one at that time. As toa planer which was 
produced by Goebel ав made by him at an early 
day to cut bamboo for his carbon burners, one 
Korwan and Heger swear that it was actually 
made by the former in 1888. This is contra- 
dicted as to date by an affidavit produced by 
defendants. 

Upon the whole showing, I am satisfied that 
the complainants are legally entitled to prelimi- 
nary injunction, and that it isthe duty of the 
court to grant it without evasion. Ав stated by 
Judge Colt, and often held, a bond by defendant 
is not the equivalent of the injunction which the 
law gives for the protection of the inventor in 
the exclusive privileges promised by his patent. 

Injunction will therefore issue, but with lee ve 
to defendants to move for requirement of a bond 
by complainants to indemnify the defendants for 
any damages they may suffer if it shall be finally 
held that the patent is invalid. 


Another Transmission Scheme. 


Plans are well under way for the establishment 
of an electrical plant at Eden Falls in the Never- 
sink River, for the transmission of power to the 
city of Middletown, N. Y.,a distance of four- 
teen miles. 

The line will pass through Westbrookville, 
New Vernon,a little north of Howells, and thence 
to Middletown. 

The successful completion of the enterprise 
will enable Middletown to offer special advanta- 
gesto manufacturing establishments excelled by 
no town in the State, and a boom should soon be 
apparent. 

Two thousand horse power will be furnished, 
which can be largely increased from time to time 
when needed. 

The n&me of the company backing the enter- 
prise is the Middletown Pipe Line and Power 
Company, аһа the incorporators are W. D. 
Stratton, 'Horace W. Corey, E. A. Brown, Lean- 
der Brink, Charles H. Brink, Chester Belding. 
J. B. Hulett, I. C. Jordan, George 8. Belding, 
Robert O. Lewis, H. 8. Pound, George Smi 
of Middletown; E. M. Willis, of New York, and 
Eber L. Brown, of Unionville. 

Twenty-five thousand dollars of the capital 
stock has already been paid in. 


Death of C. F. Washburn. 


Hundreds if not thousands of business men in 
all parts of the country will learn with regret of 
the death of Mr. C. F. Washburn, Vice-Presi- 
dent and Secretary of the Washburn-Moen 
Manufacturing Company, Worcester, Mass., 


which occurred а few days ago at his residence 
in that city, from a stroke of apoplexy. Mr. 
Washburn was a gentleman of great culture and 
refinement, interested in many public move- 
ments having for their object the bettering of 
society, and willlong be missed. Upright and 
conscientious in business, he was & man with 
whom it was a pleasure to have dealings, while 
socially he was most genial in his manners and a 
thorough gentleman of the old type whom to 
know was to respect. 


An Admission Fee. 


New Way to Replenish the Treasury. 
Large Amounts can be Raised by Extending the Rule 
to all Departments. 


From the Kvening Telegram." 

Another fact haa come to my attention, and that 
is that General] Electric is charging an admission 
fee of $100 in their shops at Lynn. 

College men who want to get practical training 
have been taking а course in these shops with the 
idea of eventually going into the company’s ser- 
vice. They are only paid five cents an hour for 
their services, which is considered very little. 

Now, in additionthey have to pay $100 in order 
io be admitted. Ав there is really very little 
chance of getting into the company through any 
other source, there is no way of avoiding this 
tax. | 

The revenue thus derived will make good the 
company's loss on а good many construction con- 
tracts. 


THE CORRECT VIEW. 


From tbe “ Brooklyn Eagle." 

Stocks were active and strong about 11, but 
soon &fter there was & decline under the lead of 
General Electric, which seemed to be affected by 
a movement to prevent the extension of one of 
the expiring patents and to bring about a prose- 
cution of the company under the anti-trust law. 
The fall in this property had an unsettling effect 
upon the rest of the market. 

Northwestern Electrical Association. 

The Northwestern Electrical Association held 
their annual convention at Madison, Wis., last 
week. A large number of well-known electri- 
cians were present and the proceedings included 
the reading of a number of interesting papers. 
The following officers were elected: President, 
Carroll Collins, of Green Bay, Wis. ; vice-presi- 
dent, C. C. Page, of Oshkosh; secretary and 
treasurer, T. А. Pamperin, of Oconto. 


Investigating the Storage Battery. 


A party of city and street railroad officials of 
Bridgeport, Conn., came to New York a few days 
ago to inspect the Waddell-Enz storage battery 
system on Second Avenue. The new Bridgeport 
system will very likely be an electrical one, and 
the Waddell-Enz Company have expressed their 
willingness to file a bond for the successful opera- 
tion of their storage batteries if they are 
awarded the contract. 


The New York Board of Public Works, by 
advice of the Health Department, have ordered 
two new plants for applying Albert E. Woolf's 
new electrolyzing process to the purification of 
the Croton water. The plants will be located at 
the Sodom storage reservoir, which supplies 
thirty or forty millions of gallons daily to New 
York. The cost of the plants will be about $6,000. 
Experiments with the Woolf system have proved 
it a success in destroying noxious germs in water 
and also in its purifying action upon sewage. 


ALL vISITORS to the World's Fair will be wel- 
come at the booth of ErnEcrRIcITY, Section Y, 
Northwest Gallery, Electricity Building. 


Pawtucket, R. I.—The common councillors 
are considering the matter of establishing & 
municipal electric lighting plant. 
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General Electric. 
of the comments of last week; they are all inter- 


The Present No industrial Stock listed on 
Condition the New York Stock Exchange 

of the. has been the subject from first 
Electric Trust. to last of so much comment as 
We print elsewhere а resumé 


esting, but it will be noted there is quite а variety 
of opinion asto the causes of the slump of 14 
points net for the week. which makes General 
Electric а 16} per cent. stock at the price. 

The Brooklyn Lagle’s opinion that the fear of 
а Congressional investigation has led some of the 
large holders to unload is no doubt correct, as 
far as it goes. When Exectaiciry first suggested 
this action, it became at once apparent that we 
had struck & sore spot in the anatomy of the 
Trust. They used it as evidence of malice in 
their statement before the Grand Jury. The in- 
siders well know that such an investigation would 
be the death-knell of the Trust. 

But, as before noted in these columns, it is idle 
to inquire why a stock worth only $30 or $40 а 
share does not sell continuously for $100. 

To obtain a correct understanding of the situ- 
ation, it is necessary to consider the facts of his- 
tory. From these facts, and from the few actual 
pointers which appeared among the volumes of 
chaff of last week's statemeuts and comments, 
ELECTRICITY has constructed a theory upon 
which we are willing to stake our reputation, viz : 
That Messrs. Drexel, Morgan « Company have 
reached the conclusion that the management of 
the company is in improper hands, and that a 
freeze-out game is in progress on a large scale, 
which will result sooner or later in an entirely 
new management, and the relegation of the 
T.-H. element to private life. 

It is good opinion in Wall Street that the New 
York bankers have become disgusted with their 
treatment by the Boston contingent, and that the 
present condition of affairs cannot last. 

The facts which made the formation of the 
General Electric Company possible are well 
known to the trade. The Edison General Com- 
pany had reached an unfortunate end, and could 
go no further. Henry Villard’s foreign friends 
had withdrawn their support, and Drexel « Mor- 
gan, the largest American stockholders, were 
tired. The purchase of the Sprague railway ap- 
paratus, which had been looked to to keep the 
Edison Company abreast of its greatest rival, 
had proved a failure, because of the ousting of 
Mr. Frank J. Sprague, the inventor, and the ill- 
advised attempt to Edisonize the apparatus. 

There was trouble on every hand; money 
could not be raised, and something had to be 
done to prevent the company from going into 
bankruptcy. 

For two or three years previously the subject 
of consolidation had been discussed. At one 
time Mr. Villard had made overtures looking to 
& purchase of a controlling interest in the T.-H. 
Company by the Edison Company. 

It has been stated on high authority that the 
professional accountants who at that time spent a 
week in going over the books of the T.-H. Com- 
pany reported that there was no showing on the 
hooks to warrant the purchase, and that it was 


doubtful whether the T.-H. Company themselves 
knew Just where -they stood. 

Now Mr. Villard saw an opportunity to “ break 
even," and Messrs. Drexel & Morgan were favor- 
ably impressed with the showing made by Mr. 
Coffin for his company. The deal was made 
chiefly on this showing. And one of the first, if 
not the first, official acte after the consol dation 
was assured was the loaning of about $200,000 by 
the T.-H. Company to the Edison Company, 
part of which it is believed went to pay the last 
dividend of the latter company. 

We believe that Drexel, Morgan & Company 
were deceived, not only by the showing made, 
but in the men they were dealing with. The un- 
loading of stock by a Boston pool of which Mr. 
Coffin was a member at about 115 was perhaps 
not the first object lesson of the rules of conduct 
which seem to have governed the T.-H. contin- 
Certain it is that the friction between the 
Coffin has 


gent. 
New York banking house and Mr. 


been a matter of common gossip. 
Ever since the stock began to go off, until last 


week, Mr. Coster, of Drexel, Morgan & Com- 
pany, а member of the Board of Directors, has 
been free in his statements that the condition of 
the company was sound and healthy, and that 
New York ideas of business rather than T.-H. 
ideas were controlling the policy of the com- 
pany. Mr. Coster assured a representative of 
ELECTRICITY some months ago that the stock 
would not be allowed to go below par, and that 
his house would consider the stock a bargain at 


par. 
Nothing has done more to bolster up tlie stock 


on its variors declines than these statements from 
the representative of Drexel, Morgan « Co. 
Signs have not been wanting, however, that Mr. 
Coster has protected himself, and that if an un- 
healthy condition of affairs should be developed. 
reaching back not only one year but six or seven 
years, he can place the burden of "nisrepresenta- 


tion upon the Boston clique. 
The now famous letter written some time 


ago by Mr. Coster to Mr. Coffin, and Mr. Coffin's 
answer thereto, for the innocent publication of 
an erroneous version of which the publisher of 
ELEcTRICITY was indicted, were perhaps one 


move in this direction. 
At any rate the end seems to have been reached. 


Both Messrs. Pierpont Morgan and Coster 
refused last week to say anything to reassure the 
company’s stockholders, and referred inquirers 
to the officers of the company. Botu gentlemen 
made the superfluous statement that they were 
still members of the Board of Directors. We say 
It is thoroughly well known that 
they are Directors. Are we to infer that the time 
is near at hand when they will not be? We 


think not. 
The only reasonable interpretation of the 


statement from the Krening Post (published in 
another column) is that Drexel, Morgan & Com: 
pany refuse further to lend their name to the 
support of the stock while the company is under 
its present management, and while they are in 
position to be damaged more than any one else 
by the possible revelation of а condition of 
affairs of which they were ignorant. 


superfluous. 


It is our belief that Messrs, Drexel, Morgan & 
Co. were hypnotized a year and à half ago, and 
that their knowledge of the actual condition of 
affairs has been acquired by degrees; that they 
have reason to regret the connection of their 
name with the Electric Trust scheme, and 
„that that connection, in its present form, will 
soon come to an end. 


Upon this hypothesis it will nof belong before 
Mr. J. Pierpont Morgan will go a-gunning in 
Wall Street, for Mr. Charles A. Coffin; and if he 
fails to bag his game it will be the first failure of 

. *he kind in Mr. Morgan's history. 

It is not the customary thing for а company in 
- which Drexel, Morgan & Co. are strongly inter- 
ested to go to pieces without an effort being made 
. to save it; and we have the best of reasons for 
believing that after the smoke of the present 
battle has cleared away it will be found that 
Drexel, Morgan & Co. arc in actual control of 
General Electric. Meantime the price of shares 
may possibly go lower still. 

Now let us look at last week's developments. 
The debenture 5s opened at 79 and touched 68 
flat, closing at 70, on sales of $122,000 for the 
_ week, 

The common stock opened at 68}, touched 46, 
and closed at 491 on sales for the week of 108,502 
shares. 

This state of affairs shows & conspicuous lack 
of public confidence, but it is not alone the actual 
condition of the company’s finances which has 
brought it about. Large blocks of the stock have 
been held as collateral on the basis of 50 by Boston 
banks for loans to certain members of the Board 
of Directors. There wasa leak in these bank- 
ing institutions, and the bear element in Wall 
Street learned of the fact. When the stock went 
below 50 these loans were called, and the stock 
was thrown on the market. It is believed that 
Drexel, Morgan & Co. were buyers to a consider- 
able extent. | 

Rumors of а receivership have been persistent; 
but it is our opinion that factional squabbles 
between the Edison and T.-H. stockholders are 
doing more to render a receivership probable 

than the actual condition of the company at 
present. We believe the company to-day is sol- 
vent as to all its liabilities beyond the stock 
and bonds, but we do not wish to be under- 
Stood ав assuming that it will continue so under 
its present management. Meantime it is openly 
asserted in Wall Street that the money to pay the 
August dividend was borrowed, and that most 
of the receipts from the sale of the stock of New 
York and other Edison companies went to рау 
loans. 

It is to be noted that most of the bull state- 
ments put forth by the company this year have 
. been made by officials who know absolutely noth- 
ing about the actual condition of the company, 
notably Capt. Eugene Griffin, Counsellor John 
S. Wise and Mr. Herrick. If а reassuring state- 
ment were possible, it could be made within five 
hours’ time over Mr. Coffin’s own signature. It 
does not seem likely now that such a statement 
will ever appear, and the question arises : Is Mr. 
Coffin afraid to make а specific statement of actual 


ELECTRICITY. 


business done, and of running experses for the 
year ? also that he and the other large New Eng- 
land stockholders have not practically unloaded ? 

Taking all things into consideration, ELECTRIC- 
ITY sees no reason to change its views. As early 
as last September we asserted that the Trust 
scheme must go to pieces. It həs already lasted 
longer than we anticipated. Our reasons for 
thinking the end is near are just what they were 
at that time, with some additions. 

In the first place, the company never had plants 
or earning capacity to justify such au enormous 
capitalization ; $12,000,000 is a fair estimate of 
the value of its plants, and $8,000,000 more would 
be ample for patents and good will; in other 
words, the stock and bonds of the company to- 
day, provided it was under capable management, 
would be worth an average of about40. Further 
reasons for expecting an early breaking up of 
the enterprise were found in the fact that the 
company’s selling expenses were extravagant, 
rendering ıt unable to compete оп an even basis 
with its chief rivals, and that the old Edison 
business would naturally dissolve and scatter to 
the four winds before the year was over. Such 
has proved to be the fact. Instead of doing as 
much business as the combined companies did 
last year, they have done a great deal lese. This 
was rendered inevitable from the fact that every 
man's hand has been against them; the fleld is 
full of their enemies, and their friends are limited 
to those who are working for revenue only. The 
only hope they ever had of success wasin bottling 
up the electrical business, and competition is 
more active to-day than when the Trust was or- 
ganized. Margins of profit arecontinually being 
pared down, and much of the apparatus of the 
Trust's sub-companies is out of date, 

The chief additional reason which we now 
have for expecting & general break.up is the 
probable action of Mr. R. T. McDonald and the 
Fort Wayne Company. "That they will continue 
much longer to work in Mr. Coffin's interest is 
said by those who ought to know to be impossi - 
ble. The withdrawal, either of Mr. McDonald 
himself or of his company, would precipitate 
the inevitable collapse, but could only work to 
the benefit of the Fort Wayne stockholders. 

We neither know nor eare what the cash on 
hand of the Trust is, or what its pressing obliga- 
tions are. 

We do know that the formation of the Trust 
has proved а flat failure, and that а reorganiza- 
tion, a change in management and in policy is 
inevitable. 

The utter 
securities in 


demoralizatton of the Trusts 
Wall Street, with the attendant 
cvil effects upon the company’s legitimate 
selling business, arousing suspicions even in 
the minds of its own employees, is an un- 
answerable argument in favor of ELECTRIOITY’S 
main contention for the past year, that stock- 
jobbing has no place in the conduct of a 
legitimate manufacturing enterprise. 
ее зын» 


THe mills of the gods grind slowly, but they 
are grinding Trusts exceeding fine. 
ErEcTRICITY is feeling quite well, thank you. 
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Тһе. „The decision of Judge Seaman 
Milwaukee granting an injunction against 
Case. the Oconto lamp company is 


printed . in full elsewhere and is practically а 


repetition of Judge Colt's decision in February 


last. The principal point of difference between 
this and Judge Hallett's opinion in St. Louis is 
in the question of the amount of evidence and 
the conclusivenees which is necessary to establish 
defendants’ case in & suit of this nature. The 
decision states that the Supreme Court has 
settled beyond dispute that for the defense of 
anticipation and prior use against a patent the 
proof must be clear, satisfactory and beyond 
reasonable doubt, and Judge Seaman, contrary to 
Judge Hallett, requires this same measure of 
proof in the case of a preliminary injunction. 
The doubts which are raised in the decision, 
however, concerning the Goebel lamps will be 
foand open to considerable criticism in the opinion 
of most electricians. The section of the carbon 
filament, it is declared, must be thread-like in 
order to effect the practical subdivision of the 
electric light, while Goebel’s filaments were run 
on batteries for which a larger carbon would be 
better adapted. The degree of the vacuum in 
Goebel’s lamps is also a question of doubt, yet 
neither of these points would make a lamp so 
made inoperative, but simply less efficient. 'The 
reason for its not being patented by Goebel seems 
plausible enough, as the dynamo was not invented 
or at least was not a commercial article, and with- 
out this the incandescent lamp would be a 


laboratory toy to-day. 
The other objections cited are equally open to 


argument, and it is understood that the final 
hearing on this case is to come off within а few 
weeks. Inthe meantime the General Electric 
Company, it is understood, will proceed against 


some of the other companies. 
. жө... о: e.s». 


Lamp Work in the fibre room of the 
Workers’ General Electric lamp works at 
Strike. Harrison, N. J., was brought to 


a standstill owing to a reduction in the prices for 
piece work which were announced last week. 
Practically, the whole force of girls in this de- 
partment, amounting to about 75, left the factory 
declaring it was impossible to earn a living under 
the new rates as only from five to seven dollars 
could be earned under the old prices. The re- 
ductions were from 85 cents to 25 cents on one 
grade, and from 25 cents to 16 and 12 cents on 


other grades. 
While these reductions are in line with the 


retrenchments in the running expenses in all the 
departments of the company, and were to be ex- 
pected, the explanation of Manager Upton of the 
lamp works for the new prices is worthy of at- 
tention. He is reported as saying that the 
move was made necessary by the competition 
of other lamp makers who have adopted new 
processes by which lamps can be made cheaper 


than at the Edison Works. 
It appears at first sight rather strange that this 


company after closing nearly all its competitors’ 
factories by injunctions should find itself so 
pressed by competition that it is unable to main- 
tain its old scale of wages, yet this is undoubtedly 
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& fact, and this part of Mr. Upton's explanation 
contains а compliment, probebly unintended, to 
the enterprise of the outside manufacturers. 

The fact that any standard lamps are manufac- 
tured cheaper than the Edison lamp is not evi- 
dent to the consumers of these goods, ав the 
Edison lamp has proved itself in practical use to 
be of about the least value of any lamp on the 
market, and would not be in the race at all in 
central station work if put in open competition 
with those of other makers. It is not conceiva- 
ble that such lamps are produced at a greater 
cost than much more efficient ones, and & more 
probable explanation of the present reduction is 
the company’s straitened circumstances, which 
condition has called for retrenchment throughout 
all its departments. 


555 0 
The decision of Judge Coxe 


Storage 
Battery filed July 18, 1898, affirming the 
Patents. expiration of the Faurestorage 


battery patent in the United States, will not 
make the manufacture of this type of accumula- 
tor in this country entirely free, as the courts 
have already construed the scope of this patent 
to include only the application of the active ma- 
terials in the form of paste, peint or cement, 
while the Brush patent, which is yet in force, is 
broader and covers all forms of active material 
applied to the plates except where it is in the 
form of paint, paste or cement, or is formed from 
the material of the plate itself as in the Planté 
type of cell. 

The decision, however, opens a field in this 
line of business in which considerable progress 
may be expected, and it will doubtless be taken 
advantage of by the maunfacturers against whom 
injunctions have been procured by the company 
which controlled the Faure patent. 

iti etus 

THe Western Electriciaw& extra announcing 
Judge Seaman's decision at Milwaukee is a bad 
example of the errors and inaccuracies which re- 
sult from too hurried enterprise.“ А careful 
reading of the decision furnishes no basis of fact 
for such remarks as these: Goebel Defense Re- 
jocted ;” “Тһе defendant introduced the cele- 
brated Goebel defense, апа the court completely 
knocked it out." "This sort of editorial work is 
either malicious or careless; we prefer to think it 
is the latter, as the typographical and other errors 
in the text of the decision itself indicate that it 
had not been read by any one in the office of our 
esteemed contemporary, not even by the office 
boy. 

it the Goebel defense is '' knocked out,” it is 
not a celebrated defense. In the latter part ot 
the report appears the following : ‘‘As to a flamer 
which was produced by Goebel as made by him 
at an early day, he cut bamboo for his carbon 
burners." We believe that Goebel's lamps were 
all good and satisfactory ''flamers," but this is 


not what His Honor had in mind. He was talk- 


ing about a planer. 


No BUILDING in this city contains half so many 
electric fans as the Edison Building, at 44 Broad 
street. They are mostly of the Lundell type, and 
are known to be efficient and to produce cooling 
breezes. Yet it is a fact that last weck the officers 
of the General Electric Company failed utterly 
in keeping cool. We do not think, however, it 
was the fault of the fans. 


General Electric. 


What is Said of it Nowadays. 
The Football of Wali Street, and its Friends Seem to 
be Dead. 


New Tork World.” 


General Electric, which in January sold at over 
114, was down to 401 yesterday, with nearly а 
quarter of the sales of the day devoted to this 
particular stock. | 

Report had it that the Trust was to go into the 
hands of a receiver, that it was to be reorganized 
and that the securities in its treasury in the shape 
of bonds of subsidiary companies and of stock of 
companies which it had supplied with material 
were largely overrated, and that any attempt to 
market them would result in failure. . 

A leading officer of the company, to whom di- 
rectors sent inquiries, said that there was no truth 
in the rumor that the company was going into the 
hands of a receiver, nor was there any reason for 
а receivership. Neither was there any project 
afoot for a reorganization. The condition of the 
company to-day. he asserted, is substantially the 
same ав it has been in the past. The denial of the 
rumors referred to was positive and emphatic. 


Boston “Advertiser.” 

The break in General Electric was accompanied 
by reports of the discharge o: more men an 
other evidences of a falling off in the business of 
the company. E 

Russell Sage, it is said, has had 100,000 shares 
of stock put“ to him. 


New York Sun.“ 


No news was obtaimable either from the officers 


of the company or from other sources explana- 
tory of this movement, The decline in the price 
of General Electric from 114 during the last six 
mouths has been accompanied from time to 
time by reports reflecting upon the financial con- 
dition of the юру. These have been per- 
sistently denied by ite officers and directors, 
which include а number of the wealthiest capital- 
ists in the country. Those reports were revived 
3 and were again denied, but the denials 

ай no perceptible effect upon the market. The 
judgment, as well as the instinct, of the Street is 
to accept the stock tape as an almost infallible 
guide; consequently the fact that an 8 per cent. 
stock sells at less than half of its par value without 
attracting sufficient good buying to check the 
decline, outweighs all that may be said in favor 
of the property, whether officially or by friends 
of the enterprise. 


New York Mercury.“ 


Failures wére reported from Milwaukee. and 
one prominent banking institution in New Eng- 
land that was said to be long of 4,000 shares of 
General Electric went to the wall. The question 
is how many firms in Massachusetts haye been 
hurt by the rapid declines in General Elestric. 
The stock opened at 46. It sold at 117 five months 
ago, so the decline has just been 71 points. The 
loss, assuming that the purchases were made at 
the high figures and closed out at the low prices, 
on 4,000 shares of stock, would be $284,000 in this 
one specialty alone. 

All reporte to the contrary notwithstanding, 
the Drexel-Morgan people ure not interested in 
the market nor have they bought any large lines 
of General Electric, as was commonly reported 
after the close of business, "The position of the 
Company is one of some solicitude, in thats it 
contracted liabilities are open to attack. 


N. T. Morning Advertiser.” 

The movement was shrouded in mystery, and 
the officials of the oompany declared they could 
give no legitimate reason for the decline.. On 
the Street the story was current thac the com- 
pany was in such condition that & receiver would 
be appoinied. Officials say the story is absurd, 
and that the company has four dollars of quick 
assets for every one dollar that it owes. 


A Bad Sign. 
„Wall Street Dally News." А 

The General Electric Company's literary 
bureau has been revived, and all the news agen- 
cies are circulating the most sickening bullish 
guff regarding the company and its affairs. This 
Is the same kind of stuff that was put out when 
the stock sold 70 points higher, and its appear- 
ance now would indicate that the insiders are not 
yet throngh selling. 


— 
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New York “Evening Post.” 

A large part of the selling of General Electric 
was believed to be for the account of Boston hold- 
ers, who received-the stock in exchange {cr 
Thomson- Houston stock. 

In the last hour there were reports that a re- 

Electric 


‘ceiver might be appointed for General 


and with these rumors came large selling orders. 
The officers of the company denied the reports 
and said there was not the slightest reason fo 
anticipate а receivership. 


Boston “Commercial Bulletin.” 


On Tuesday, while General Electric stock was 
declining seven or eight points, this paragraph 
appeared in the news slips. In fact, it is remarked 
by brokers 01 the Street that on all weak days 
the following kind of stuff is sent out: 

* The General Electric Company has now nearly 5,00 
stockholders. and there is a steady buying of the shares 
for cash. The stock list shows а net gain of about 400 the 
past six weeks. 

„Orders received last week aggregated 1250.060. 

«р smali BUDDHeS, on which the profit is larger than upon 

Я President Coffin says: If we do not fall off more than 
20 per cent. in these Limes on our gross business, I shall be 
satisfled.' " 

It must strike the average banker, broker or 
operator ав а piece of exquisite irony to talk 
about the net gain of stockholders in any com- 
pany during the past six weeks. parson re- 
sponsible for these statements should come into 
the Street and stay there long enough to become 
acquainted with its ways, во that һе could nnder- 
stand how that sort of silly-billy talk is reeeived 
in panicky times like the present. 


New York “ Herald." 

Many people were led to invest in the stock by 
the unusually strong ae Sd 5 =. 
pany possesges— men of the highest standing, 
nearly all millionaires. These are Mr. H. Mel. 
Twombly, chairman of the Board. and Messrs. 
J. Tierpont Morgan, D. O. Mills, С. H. Coster 
ot Drexel, Morgan & Co.), Thomas A. Edison. 

. Jefferson: аре, Јг.. Е. L. Ames, Н. L. 
Higginson, Eugene Griffin and C. A. Coffin. In- 
vestors, in view of constant assurances that the 
company is all right, are asking why some of these 
rich men have not hastened to buy the shares st 
the enormous decline represented by current 
prices. . At these figures the stock pays sixteen 
per бең. on the investment, and investors argue 
that this should look tempting to capitalists even 
with money stringent as itis at present. Men 
who hold shares for which they paid are 
frightened by the fall, and fear that there must 
be something wrong with the company. I «s it a 
second Cordage Company? is the disquieting 
query circulated yesterday by the bears. 


The Officers of the Company Must rake the Statements 
| "ereafter. | 
Ree Yurk Evening Post." 

Interest on the Stock Exchange centred 
this morning in the General Electric йн алеу 
fluctuated widely. No further information had 
been obtained about the affairs of the company 
except official reiterations of the statement 
that nothing was the matter with the company's 
affairs. А story gained credence this morning 
which it was said was authentic. It was to the 
effect that the big drop in the price of the eom- 
pany’s stock this week was simply the result of a 
freeze-out. А certain clique in the company 
desired to get rid of some large holders of the 
о and the game, it was said, was secured yee- 
terday. 

At the offiee of Drexel, Morgan & Company 
this morning it was said that Mr. Coster and Mr. 
Morgan were still directors of the Gereral Elec- 
tric Company. Both gentlemen, however, 
declined to say anything to reassure the com- 
pany’s security holders. They both referred the 
reporter for the Evening Post to the officers of 
the company for official statements about it. 
declining themselves to say anything personally 
on the subject. 


The Daily “ American.” 

The possible developments in General Electric 
were awaited with a good deal of interest. There 
is а theory in Wall Street that if a dividend stoc* 
қарды 5 weakness е be € 
thing inherently wrong wi property. 
General Electric, therefore, sells below 50, Wall 
Street naturally argues that some of the wealthy 
men in the Street would be attracted to so re- 
munerative ап investment. In other words, they 
would buy enough of the stock to support the 
price in the market. In the absence of such sup- 
port Wall Street feels itself privileged to hold any 
opinion about the property it chooses, and nobody 
can blame Wall Street for taking such a position. 
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The Faure Patent Expires, 


The case of the Electrical Accumulator Com- 
pany vs. the JulieD Electric Company was re- 
cently admitted for rehearing upon the issue of 
the expiration of the Spanish patent taken out 
about six months previous to the United States 
patent. | 

The question in controversy was the identity 
of the claims of the Spanish and American 
patents and Judge Coxe, of the United States Cir- 
cuit Court, has handed down a decision affirming 
this identity. The first patent taken out by 
Faure was in France and the subsequent patents 
in Spain and in the 1 nited States were trans- 
lated from the French. 

The decision states that ‘‘ the longer the record 
is studied the more settled becomes the convic- 
tion that the invention which Faure patented in 
Spain and in the United States was the invention 
which he made and patented in France; that, so 
far as the inventor was concerned, the language 
was substantially identical, and that the changes 
in phraseology made by the translators and 
Patent Office officials, of which changes the in- 
ventor was ignorant, did not and could not ope- 
rate to change the invention." 


Electrotherapeutic Course. 


A strong tide of progress in electrotherapeu- 
tics has set in during the last two years in this 
country, and many inedical men of acknowledged 
standing have become во convinced of the im- 
portance of electricity in the medical practice of 
the future that they have undertaken a course of 
special study in the subject, and во been enabled 
to place themselves abreast of the newest and 
most approved practice. Many practitioners. 
however, are unable to avail themselves of the 
regular post-graduate college course, and will 
gladly welcome such ап opportunity for tuition 
as is afforded by the private clinic of Dr. Robert 
Newman, in this city. After many solicitations 
from practitioners to give private lectures in 
electrotherapeutics, and particularly in surgical 
electrolysis, Dr. Newman decided to give such 
acourse. The instruction is given in the same 
manner as that in post graduate colleges, except 
that it is private and limited strictly to àu small 
number of students. The course consists of 
twelve lectures, in which clinical instruction is 
predominant, the modus operandi of all operar 
tions being shown. The past course has been 
eminently successful, and thè class for the next 
course, which will begin on November 1, is al- 
ready made up. Dr. Newman has been promi- 
nently identified with medical electrolysis, and 
his labors in this field for the last quarter of a 
century have been abundantly recognized. He 
has designed many of the most effective elec- 
trodes now in use, and has contributed in marked 
degree to the placing of electrolytic practice in 
medicine on its modern basis. Dr. Newman has 
been invited to deliver clinical lecturesin electrol- 
ysis in Chicago by the Post-Graduate Medical 
School during the course which begins Septem- 
ber 1. 


Business Troubles. 


The inventory and schedule of the assets and 
liabilities of Edward T. Pardee, agent of the 
Fort Wayne Electric Company for the State of 
Iowa, have been filed. The assignee is Edward 
C. Wright, of Syracuse. The schedule shows 
twenty-four creditors, among whom are Pass & 
Seymour for $294.38, and the Electric Engineer- 
ing and Supply Company of Syracuse for 
$1,028.55. The amount of liabilities is $5,817.78 
and the assets are $618.28, stock on hand. 


Elgin, Ill. — The Dundee Rapid Transit Com- 
рапу expect to begin the construction of their 
proposed line from Dundee to this city at an early 
day. 


ELECTRICITY. 
Trust Methods. 


The Joliet Prison Matter Causes Comment 
in Chicago. 


How to Get a Sure Thing on a Contract. 


The last Illinois Legislature appropriated $140,- 
000 to build а modern power plant at the Joliet 
Penitentiary. It was intended to erect a central 
station, which was to furnish power to different 
shops by motor and steam for heating and every- 
thing else needed, and also to make provision for 
water power. The usual course of requiring com- 
petitive bids from various manufacturers was to 
be followed. In compliance with the policy pur- 
sued by all corporations when large contracts are 
awarded it was supposed that bids would be ad- 
vertised for. Many supposed that the specifica- 
tions would be advertised, as is often done. War- 
den Allen says they have been advertised, and he 
adds with refreshing innocence that they were 
&dvertised in & Joliet paper and a weekly paper 
in Chicago. It is very surprising that the adver- 
tisement in the Joliet paper escaped the notice of 
the manufacturers, as it is a well-known fact that 
the Johet papers are on file everywhere in the 
civilized world, especially in Joliet ! 

The following abstract of the situation is 
gleaned from the Chicago Tribune, which re- 
cently devoted three columns to the matter : 

Several weeks ago manufacturers began to 
write lettersof inquiry to the Commissioners and 
to Warden Allen. Not until June 27 were they 
able to procure plans and specifications, or much 
information outeide of these as to the character of 
the work to be done. Several manufacturers who 
wrote to Commissioners requesting interviews 
and an opportunity to explain their devices failed 
to receive replies to their letters. Оп visiting 
Joliet they found their letters in the hands of 
Warden Allen. On the date above mentioned 
typewritten specifications were delivered to them, 
and some of them received plans of the building 


and its equipments. 
The blue prints furnished them bear the mark 


of the General Electric Company. The plans 
and specifications have been gone over in detail 
by experts of wide reputation. The specifications 
taken at the beginning call for four power gene- 
rators of multipolar type, each 100,080 kilowatt 
capacity, compound wound, and guaranteed to 
maintain a constant potential within 2 per cent. 
between full load and no load, and wound so as to 
develop 240 volts at the brushes. The General 
Electric Company, or its allies, it is stated, alone 
makes this size generator. It cannot be made by 
other companies save at & large expenditure for 
new patterns and new machinery. It conse- 
quently would not pay any company competing 
with the General Electric Company to make the 
required changes in its plant which would be ne- 
cessary if it attempted to meet this specification. 

The instruments for power generators, such as 
switchboard, voltmeter, ammeter, are so specified 
as to practically cut off competition. One direct 
reading voltmeter is required, which is to be 
either the Weston or General Electric make. The 
Weston instruments, as is well known, sell for 
three times ihe price of those of the General 
Electric Company. Such being the case there 
could be but one result if the Weston Company 
put in a bid against the General Electric, as it is 
not probable that the Warden or the Commis- 
sioners are seeking the best in anything. Appear- 
ances indicate that they are more anxious about 
the margins than the quality of the apparatus. 
The specifications for the lighting dynamos call 
for two belted dynamos. The figures given are 
those of a General Electric machine. Two direct 
coupled machines are required for all night light- 
ing, operated under oneindependent engine, to be 
either of the Sturtevant or Lake Erie Engineering 
Works make. 
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These generators are to be of fifteen kilowatts 
capacity, and the speed of the engine and dyna- 
mos is not to exceed 550 revolutions а minute. 
No maker of dynamos, it is stated, manufactures 
a direct connected machine of such small capacity, 
owing to the extreme cost if made properly. It 
is а machine extremely expensive to keepin proper 
condition, owing to its great speed, The maxi- 
mum speed of ordinary dynamos is 800 to 350 
revolutions a minute, but the General Electric 
Company manufactures a machine which makes 
550 revolutions a minute. | 

The shafting, pulleys, details, etc., are speci- 
fied, 1t is stated, to correspond with the manu- 
factu:es of one company. Their steel plate 
clutches, it is stated, are alone referred to. Their 
work is on exhibition at the World’s Fair, and in 
their catalogue is contained a eulogy of the Gen- 
eral Electric Company. No bids, it is stated, are 
asked for shop motors, but nobody is dense 
enough to believe that after the General Electric 
Company secures the contract, motors manu- 
factured by anybody else will b^ put in the shops. 
It is argued that after they have done the rest of 
the work those details will be carried out -by 
them. 

The engine called for is the exact formula, itis 
sail,ofan engine manufactured by a concern 
whose work is favored by the General Electric 
Company. An experienced engineer has said 
that he knew of no other engine that exactly 
filled the specificetion. 

The specifications for boilers limit bidders to 
one of three styles, made by three separate con- 
cerns; but the plans, it is said, show conditions 
that fit only one make of boiler, said to be the 
Heine boiler. They contain just space enungh 
for that boiler and it is drawn into the plans. 

The general plans, itis stated by engineers, pro- 
vide for a plant which is ten years behind the times, 
where the intention of the law was to provide a 
plant modern in every respect. As before stated, 
the plans bear the name of the General Electric 
Company. Various details of the plans are criti- 
cised. It is said while the State has plenty of room 
for as lurge a building as is needed, the space is 
cramped without any reason that is discernible 
save in following out the theory tbat everything 
has been made to fit the General Electric Com- 
pany’s ideas and apparatus, 

One feature of the mechanical arrangement is 
criticised severely. The power is belted from the 
engine to a jack ina pit and from there to the 
dynamo. This arrangement, it is stated, calls for 
the services of an extra man, places a most im- 
portant part of the machinery out of the sight of 
the engineer, and will, it is claimed, result in & 
loss of 20 per cent. to the power. 

The buildings to contain the machinery, it is 
said, have already been started, and on plans, it 
is claimed, furnished by the General Electric 
Company. 

Such is the fact,” said an engineer, although 
I have not been able to ascertain what warrant 
of law there is forit. There can be only one in- 
ference drawn from the facts and the plans and the 
specifications. If I were going to erect a plant, 
the machinery in which was made by a compara- 
tively few manufacturers, all of whose devices 
differed in certain particulars, and should draw 
my plane and spevifications around the machinery 
made by one man, and then should ask for com- 
petitive bids, what sort of a reception would my 
invitations to manufacturers meet ? They would 
send my papers back with notes informing me 
that they sought their fun on the Midway Plais- 
ance, and had no time during business hours to 
pay attention to jokes. That is practically what 
the large electrical manufacturers throughout the 
country, outside of the General Electric Com- 
pany, will say to the State of Illinois іп this al- 
leged competition for work. They will not bid. 
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Next Tuesday, I have no doubt, there will be 
a number of bids there. They will be sent іп by 
the various arms of the General Electric Com- 
pany, or in compliance with uuderstandings be- 
iween that concern and others. The General 
Electric Company will get the work. I do not 
pretend to вау whether or not апу influences 
have been at work in this remarkable transaction. 
I will let any curious citizen guess for himself 
after he has examined the plans and specifica- 
tions. They have been sent to many manufac- 
turers; some of them keep them as curiosities.” 

A representative of one of the largest electrical 
concerns in the country is quoted as follows by 
the Chicago representative of Execrriciry. Не 
said: I wrote to the warden of the peniteptiary 
several weeks ago in regard to the plans and 
specifications, but received no anewer. I wrote 
again &nd then telegraphed him twice, but could 
get no reply. I called on him personally and 
found that he had received my letters and also 
telegram, but gave no excuse why he did not an- 
swer them. He promised to send me plans and 
specifications as soon ав they were ready, but I 
have not received them up to date. On my arri- 
val in Joliet, I was confidentially informed by an 
employé that I was too late (this was two weeks 
before the date set for opening the bids) to get in 
abid. The warden could not have gone to much 
trouble to find ап engineer that would fill the 
position he wanted. I suggested the following 
men: Frank B. Rae, of Detroit; D. L. Barnes, 
of Chicago; C. G. Armstrong and Gustave Mon- 
rath, aleo of Chicago. These men are not 
connected in any way with electrical companies. 
I would bid on specifications furnished by any of 
the above men, but would not bid on specifica- 
tions furnished by the General Electric Com- 
pany." 

We are informed that Warden Allen was for- 
merly the manager of the Thomson-Houston 
Btation at Joliet. In his own defense, Mr. Allen 
BAYS: 

IJ went to Chicago and looked for an engi- 
neer to draw plans for the plant. J could not find 
aman whom I thought was absolutely inde- 
pendent. І called on the General Electric people 
іп Chicago, and spoke of my difficulty in finding 
an engineer. They suggested that the plans be 
edes by their engineering department, and I 
eed. | 
The italics are ours. 


On Tuesday, the 18th, the bids, twenty in num- 
ber, were opened in the presence of representa- 
tives of the various manufacturers. Most of the 
bids were on different parts of the plant only. 

Mr. C. A. Daigh, representing Siemens & 
Halske, made the following remarks to the Com- 
missioners : 

I am here, representing a large concern, and 
taxpayers besides, who are not satisfied with the 
method of letting this contract. We propose to 
have something to say befor. this plant is installed. 
I saw the plans for the first time to-day. They 
do not provide for the cheapest plant that can be 
putin. Our company, one of the largest in the 
world, will guarantee to save the State from 12 
to 20 per cent. in a plant properly planned. I 
protest against the methods which have been 
used. I have written and wired the Warden and 
the Commissioners cuncerning the work without 
securing information, and did not know until 
a day or two ago thut you wonld open the plans 
to-day. І ask that these specifications and plans 
be set aside and that five or six engineers be 
selected to make plans. Our company will un- 
dertake to pay them if the engineers are inde- 
pendent." 

The Commissioners then sent to Chicago for 


an expert to analyze the bids. —— 

The three bids on the complete plant were as 
follows: Westinghouse Company, $56,300 ; Wad- 
dell-Enz Company, $56,552; General Electric 


Company, $58,458. 


The Philadelphia Trust in Troubie. 


The minority stockholders have filed an appli- 
cation with the Chancellor of New Jersey for a 
receiver for the Penn Electric Light Company of 
Philadelphia. 

The Chancellor is asked to declare the trust 
under which it is claimed fhe stock is voted ille- 
gal, and to restrain the Guarantee Trust and Safe 
Deposit Company from voting the deposited 
stock, and to restrain the Electric Trust of Phil- 
adelphia from voting the stock alleged to be held 
by it. 

The bill also asks to have the Electric Trust of 
Philadelphia pay the stockholders of the Penn 
Electric Company what they should have received 
for the use of their conduits Lad they been 
rented to other companies besides the Edison 
Company. 


Electric Plant for Cape Town. 


An important electrical project is to be under- 
taken in Cape Town by Siemens & Halske, of 
Berlin. Three tenders were made by this com- 
pany, one proposing alternating currents with 
transformers, the second, accumulator substations 
with three-wire system, and third, an accumulator 
substation with the five-wire system, which latter 
was accepted owing to ita strong recommendation 
by the company. The power will be supplied 
from а neighboring river from which a pipe line 
4j miles in length will convey the water to the 
power house, a fall of 1,850 feet being available. 
The dynamo wil be directly connected to two 
turbines running at 250 revolutions per minute. 
The current is then to be led to the substation 
in the town from which the distributing system is 
supplied. There will be 221 miles of under- 
ground conductors and 152 miles of overhead 
wires. The system is to be in operation by 
December of next year. 


An Electrical Railway Switch. 


In а former issue we published в paragraph an- 
nouncing the invention of an electric railway 
switch, a fuller description of which we are now 
able to furnish our readers. The purpose of this 
apparatus is to place the control of the switch 
tongue in care of the motorman on every elec- 
tric car, thereby allowing both motorman and 
conductor to remain at their posts on the car 
when approaching switches. As is well known, 
the cost to railway companies of keeping men 
at important switches in large cities 18 very great. 
There are about eighty men so employed in Bos- 
ton alone. This new device is operated by elec- 
tricity taken from the trolley circuit. 
entire mechanism is placed in a water-tight box 
beneath the road bed. On the approach of a car 
contact between the car and the device is: ob- 
tained by means of brushes that are lowered 
from the platform of the car by a motion of the 
foot of the motorman. It consists of electro- 
magnets arranged in the box and attached to the 
switch tongue. Elongated strips are connected 
by an insulated cable or wire with these electro- 
magnets, and sufficiently in advance of the switch 
to be in sight of the motorman. These strips are 
placed between the rails of the track and insu- 
lated from the ground and from each other. As 
the car approaches, should the switch tongue 
need to be thrown, the motorman simply presses 
his foot, makes the connection between the car 
and the electro-magnets, and instantly the switch 
is thrown and held in position until the car has 
passed the switch. This device has been in- 
vented and patented by Mr. Edward Stone, of 
Hyde Park, Mass., who is in correspondence 
with several railway companies with a view to its 
adoption by them. 


Rockford, Ill.—The  Strowger Automatic 
Telephone Company have been granted a fran- 
chise to place a system im Rockford. ` 
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Electric Light at the Krupp Works. 


The electric light plant at the Krupp works, in 
Essen, which was commenced in 1876, has recently 
received considerable extension. The generat- 
ing station is situated near the centre of the works, 
and includes six dynamos and steam engines of 
an aggregate of 650 н. P. There are two sepa- 
rate systems of distribution; one at 100 volts, 
continuous-current, for the glow lamps in the 
offices and workshops ; and the other at 700 volts, 
continuous-current, for the are lighting cirenits 
and, by meansof continuous-current transformers, 
for the more remote glow lamps. The low-pres- 
sure circuit consists of 3,200 metres of under- 
ground cable, feeding 1,400 glow lamps. The 
high. pressure cables are conveyed from the cen- 
tral station to three distributing stations at a 
distance of 4,900 metres, whence they radiate to 
the numerous arc lamp circuits which are carried 
overhead; Each of the arc lamp circuits consists 
of 16 lamps 1n series, and supplies 10 amperes. 
There are 384 arc lamps on all the circuits.— 
Electrician, London. 


Long-Distance Telephones. 


It has been decided by the Pennsylvania Rail- 
road Company, after careful consideration, to 
adopt the long-distance telephone for communi- 
cation between its principal executive offices in 
place of the telegraph system. The new system 
is to be used, however, exclusively by officers of 
the company, and will be of especial value in 
transacting confidential business. Mr. Chas. E. 
Pugh, third vice-president, has developed the 
system and arrapged for its installation, which 
will connect the offices in New York,Jersey City, 
Baltimore, Chicago, St. Louis and other import- 
ant points. 

No one will have access to these telephones ex- 
cept the higher officials, not even for the purpose 
of communicating with an officer. 


Boston Notes. 
Mr. Frederick 8. Minott, the enterprising gen- 
eral manager of the National India Rubber Con- 


pany—whose factory at Bristol, R. I., ie the larg- 


est of its kind in the worla and employs over 
1,800 hands— is to be congratulated on the pros- 
perous conditior of the gigantic business that he 
so ably manages. He reports that trade could not 
be much better with his firm, for they are working 
every department full blast and have orders 
ahead already that will last them well into fall, 
and they keep rolling in every mail. Founded іп 
1825 the works were never in better order than now 
nor the goods manufactured in greater demand, 
and this notwithstanding the competition in their 
special line. 

A sad case of poisoning from an overdose of 
what is known ав wintergreen—the essential oil 
of Gaultheria— was that which occurred in Lynn, 
Mass., last Thursday afternoon, the victim being 


Arthur Thaddeus Woodward, inventor and 
patentee of the Woodward Underground Electric 
Light and Cable Company of New England. Mr. 
Woodward was quite an inventor and is said to 
have been the first manufacturer of wooden 
toothpicks in this country, out of which he made 
а large fortune which he got through in double 
quick time. His &ystem of underground conduite 
for electric wires and cables had excited much in- 
terest at times in different purts of the country, 
and had the inventor himself taken care he might 
have achieved success with it. Unfortunately, he 
had long been addicted to excessive drinking. snd 
it was during a fit of temporary insanity that he 
committed the rash act that ended his life as 
stated above. 


Mr. Henry Kaliske, general manager of the 
Beacon Vacuum Pump and Electrical Company, 


of Boston, is taking a brief rest, accompanied by 


his wife, at Long Branch, N. J. Mr. Kaliske is 
an indomitable and successful worker, and being 
somewhat under the weather, or as he is accus- 
tomed to say “ no better," has hied himself away 
for a brief respite. 
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Mr. А. D. Claflin, Of the firm of Claflin & Kim- 
ball, who represent the Mather Electric Company 
and the Waring Electric Company, has just re- 


turned tome after several weeks’ sojourn in Chi- 
cago. He has done the World's Fair pretty 
thoroughly, and like everyone else who has been 
there considers it the biggest show on earth." 


The New England Electrie Heating Company, 
Boston, has just issued catalogue No. 1, in which 
appears cuts of its various devices. "This com- 


pany is now doing quite an extensive business in 
the manufacture of almost Ta conceivable arti- 
cle, utensil, tool or appliance that requires heat 
for its use. | 


The monster electric locomotive which has just 
been built by the General Electric Company has 
this week been shipped to Chicago, and will on 


arrival be put on regular service. It weighs 
thirty tons and is expected to develop a speed of 
thirty miles an hour. 


There has been a misunderstanding or a dis- 
agreement between the Lynn and Boston Rail- 
road Company and the Selectmen of Melrose for 


some time past which has prevented the electrical 

equipment of the road between Saugus and 
Melrose. An agreement has at last been reached 
between the two bodies and the road will be pro- 
ceeded with at once. When the road ie com- 
pleted it will prove a great boon to residents en 
route, and open upa wide and attractive suburban 
district which hitherto has been lacking first class 
traveling facilities. 


А novel race meeting is being arranged by the 
Malden Bicycle Club to take place on Monday 
evening at the race track in Waltham. The entire 
bill of sports will be gone through in a brilliant 


manner after dark, and will be an electric race 
meeting. Arc lights are being installed all round 
the track 1п а similar manner to that adopted 
some year or so ago in St. Louis. A large gath. 
ering of spectators and flyers is expected, and 
without doubt it will prove to be а great occasion 
with brilliant results to all parties in interest. 


What with the extraordinary fall in the price of 
its common stock, the same having touched 48} 
on Thursday, the closing of its extensive new 
foundry because of the cost of production being 
found to be more than castings can be purchased 
for from outside firms, апд the reported laying 
off of nearly 1,000 employes hitherto engaged in 


its Lynn factories, the General Electric Company 
is moving through troubled waters at present, and 
people are anxiously asking, What is the mat- 
ter? Of course the general demoralization that 
prevails in the stock market is simply being 
shared in by the General Electric Company, but 
the other facts to which we have above alluded in- 
duce outsiders to believe that there is something 
the matter that doesn't quite appear on the sur- 
face. Just what that is, is what many would like 
to know. The favorable decision handed down 
on Thursday at Milwaukee, sustaining the validity 
of the Edison Incandescent Lamp patents in the 
suit against the Oconto Manufacturing Company, 
ought to assist the Trust somewhat, as ought also 
the despatch received in Boston Friday from Mr. 
C. A. Coffin, stating that the liabilities of the 
Trust are only 23 per cent. of its quick assets. 
Still it is generally doubted hereabouts whether 
public confidence will be permanently restored. 
The general feeling is that the company ought to 
come right out with a fulland explicit statement 
of its exact standing, such a statement as het а 
body can understand, and so place itself squarely 
before the stockholders and the public gener- 
ally. Until that is done, rumors, suspicions and 
fears will abound. 


So rapidly is the business of the Edison Illumi- 
nating Company of this city growing—and already 
the volume of business done is colossal—that the 
directors are asking authority to increase its 
capital stock by $500,000— it is now $3,000,000— 
to enable it to increase its plants and to extend 
its underground system. As soon as the author- 
ity is obtained the company will go ahead, and 
complete whatit has in contemplation to do. 

Notwithstanding the general depression that 
prevails, there are several electrical firms in Bos- 


ton that report more business than ever, one or 
two even declaring that collections are as good ав 
ever they were. 


General News. 


What is Going on in the Electrical World. 


New Orleans.—' The St. Charles Street Rail- 
road Company intend to change their line into 
an electric system. 


Xenia, Ohio. —Mr. Neff has applied to the city 
council for right of way for au electric railway 
on Detroit street in this city. 


New Albany, Ind.—The city council has 
given the Glenview Electric 8 Company 
usi year longer time in which to build their 
road. 


Jersey City, М. J. — The New York and New 
Jersey ‘Telephone Company have begun putting 
their wires underground in this city. 


Knoxville, Tenn.—The West End Street Rail- 
road Company is showing commendable energy 
in replacing the old horse curs on its road by 
electric cars. 


Oneida. М. Y.—The Oneida Railway Com- 
pany’s application for change of motive power on 
its line to electricity has been approved by the 
State Railroad Commission. 


San Francisco.—The creditors of the San 
Francisco and San Mateo Railway propose to 
take immediate steps to liquidate the company’s 
indebtedness and complete the road. 


Cincinnati, O.—The Fort Thomas Electric 
road will be extended one mile beyond the fort, 
thus making fifty miles of track the Cleveland 
syndicate has laid at a cost of 81, 972.000. 


Niagara Falls.—The local Brush Electric 
Light Compeny has sold its plant to the Buffalo 
and Niagara Falls Electric Light and Power 
Company. The laiter takes possession Oct. 1. 


Toledo, О. —Тһе city council committee on 
gas and light have made a recommend: tion that 
the city should provide its own plant for public 
lighting. The suggestion meets with approval. 


Philadelphia. The stockholders of the Frank- 
ford and Southwark Passenger Railway Company 
have voted to lease the property and franchises 
of thecompany to the Electric Traction Company. 


Springfield, Ohio.—An electric line is being 
constructed from Magnetic Sth north of 
Springfield to Columbus, by E. R. Hotzenpiler, 
of this city. He intends furnishing power and 
light to towns on the route. 


Lockport, N. Y.—The proposed electric rail- 
road between this city and Buffalo by way of 
Williamsville and Swarmeville is receiving much 
encouragement. At the first meeting held in its 
interest here about $12,000 was subscribed. 


Columbus, Ohio.—' The new Columbus and 
Westerville Electric Railway Company have be- 
gun work in earnest, and will push ilic work of 
building the road. The double pole system will 
be used, power being furnished from Columbus. 


Oakland, Cal.— Тһе East Oakland Street Rail- 
way Company has been granted a fifty years’ 
franchise for an electric railway line extending 
through a number of streets near the city limits, 
with the right to carry freight as well as passen- 
gers. 


Newark, N. J.—The force of the Westing- 
house Electric Manufacturing Company has been 
materially reduced at the works here on account 
of over production. The men discharged were 
assured by the manager of the works that they 
would be re-employed in a short time. 


Rochester, N. Y.—The water pipes in the 
vicinity of the Rochester Railway Company’s 
power house on Centre street were recently 
found rotted at oneend. Chief Engineer Kuich- 
ling ascribes this to the action of electric currents 
from the power house. 


Albany, N. Y.—The Hudson River Telephone 
Company and the Union Telephone Company of 
Saratoga County have consolidated, the former 
company having purchased all the shares in the 
Union Company that were not already owned by 
the directors of the Hudson River Company. 


Findlay, Ohio.—The contracts for city light- 
ing for five years have been let. The arc con- 
tract was let to the Hancock Electric and Power 
Company for supplying the 135 arc lights used. 
while the 1neandescent contract was awarded to 
the Findlay Company. 

Schaghticoke, N. Y.— The Schaghticoke 
Powder Company has entered intoa large con- 
tract with New York parties for erecting an elec- 


tric plant for light and motive power at the works. 
Five mills will be fitted at once with machines for 
that purpose. It is expected to have the plant 
in operation by November 15. 


Utica. N. Y.— An electric road from this city to 
Sylvan Beach on Oneida Lake is а scheme that 
is meeting with much favor among the people 
along the route. It will probably be built. The 
entire length of road to be constructed under the 
proposed plan would be sixteen miles for a total 
length of twenty-six miles. 


Bridgeport, Conn.—The Bridgeport Railway 
Company, the Bridgeport Horse Railroad Com- 
pany, and the East End Railroad Company have 
consolidated under the name of the Bridgeport 
Traction Company. The capital of the new cor- 
poration is $2.000,000. The roads will be opera- 
the by electricity. 


Pueblo. Col.— The city council has granted 
right of way for poles, wires, etc., to the Land, 
ater and Power Company, the franchise to run 
twenty years. The company will give a $25,000 
bond for the completion of its water power elec- 
tric generating plant at Rock Canon and its 
readiness within a year to furnish power within 
the city. 


Frederick, Md.— The construction of the elec- 
tric road from Middletown to this city 18, accord- 
ing to the terms of the contract. to be completed 
by October 10. The road will afterward probably 
be extended north by way of Mechanicstown and 
Emmitteburg, to connect with the electric road in 
course of construction on the battlefield of 
Gettysburg. 


Drifton, Pa.—Coxe Brothers & Company are 
having an electric railway built from Buck Moun. 
tain, where а 40-foot vein of coal has been discov- 
ered, to Eckley. a distance of four miles. The 
same company, it is stated, intend fitting some of 
its collieries with electrical appliances for pump- 
ing, ventilating and other work, doing away en- 
tirely with steam power. 


Duluth, Minn..- The Hartman Company's 
proposition to reduce the price charged the city 
for street lights about 15 per cent. on condition 
that its present contract be vacated and a new 
one executed to run for a period of five years 
from July 1. 1898, has been agreed to by the city 
council. The provieions of the contract will ex- 
tend to West Duluth when that village becomes 
a part of the city. 


Orange, N. J.—The Newark (‘a/l states that 
the Essex County Electric Company of Orange, 
which has had a practical monopoly of electric 
lighting in the Oranges, has just got ready to 
make an important changein its system for incan- 
descent lights. It is the abandonment of the 
Heisler system of electric lighting and the sub- 
stitution therefor of the Westinghouse multiple 
system. 


Pottsville, Pa.--The building of the Beaver 
Meadow, Hazelton and Mahanoy City Electric 
Railway. one of the longest electric roads in the 
State, will again be prosecuted. The preliminary 
injunction against it for occupying or infringing 
on publie roads of Schuylkill County has been 
discharged. The road will be run from Beaver 
Meadow to Mahanoy City, and thence probably 
to Pottsville, a distance of about forty miles. 


Brattleboro, Vt.—The electric light company 
have just finished and will soon occupy their new 
power station. The bnilding is of brick, one 
story high, with a large basement, and is 50 feet 
square. It will be furnished with five dynamos, 
а Rollins engine of 150 horse power, a Fitchburg 
engine of 150 horse-power and two large boilers. 
In addition there isa 21-inch wheel, which, as 
there is abundant water power, can be used to 
run the machinery. 


St. Joseph, Mo.—The deed conveying the 
property of the People's Street Railway, Electric 
Light and Power Company from Master in 
Chancery Crandall to Frederick P. Olcott, chair- 
man of the reorganization committee, thence tu 
the St. Joseph Traction and Lighting Company. 
has been filed in the county recorder’s office. 
The new company will issue $1,100.000 worth of 
9 per cent. ten-year gold bonds, and have placed 
a mortgage on the property with the Central 
Trust Company of New York for that amount. 


Sharpsburg, Pa. —The charter granted to the 
Allegheny and Kiskiminetas Electric Railway 
Company is for a road fifteen miles long, from 
Etna Borough to Sharpsburg, and connecting 
Aspinwall Borongh and Hites Station in Deer 
township. The capital stock is $700 000. Т.Н. 
Hicks of Philadelphia, is the president, and the 
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directors are Ezra Lukens, А. P. Whiteand F. А. 
Phillips, of Philadelphia, and J. R. Davis of 
New York City. 


Toronto, Can.— The Toronto Street Railway 
Company has nad considerable trouble with ita 
motors. and hasdecided to change them. The 
result is that Messrs. Ahearn & Soper, of Ottawa, 
have received orders during the past thirty days 
from the Montreal and Toronto companies for 
$150 000 worth of electric motors, dynamos. 
street cars. etc., the work on the main portion of 
which has been done in Ottawa. The new system 
wi motors used by Toronto will be the Westing- 

ouse, 


Brooklyn, N. Y.— The effect of the competi- 
tion of the trolley cars on the elevated roads of 
Brooklyn is plainly disclosed by the statistics of 
travel on the latter during the period of the opera- 
tion of the trolley on the surface lines. Daring 
the last 28 days of June and the first 18 days of 
July there were 126,750 less passengers carried on 
the Kings County Elevated than in the corre- 
sponding period of last year. This is an average 
loes of 8,520 passengers à day. On the Brooklyn 
Elevated Railroad there was a corresponding loss. 


Harrison, N. J.—Seventy-five girls employed 
in the fibre department of the Edison General 
Electric Light Works in Harrison struck last 
week against a material reduction of wages. The 
girls work piece work. It was understood that 
the company, after careful consideration, agreed 
upon the necessity of the reduction because of 
competition with other lamp makers, who had 
adopted new processes by which lamps could be 
made cheaper than at the Edison works. 


Milwaukee, Wis.—The Milwaukee Electric 
Power and Lighting Company, according to the 
Sentinel, is to be reorganized. George Hiles 
holds a mortgage of $25,000 on the property of 
the company. It is proposed by reorganizing to 
lift this mortgage. The company a capital 
stock of $150,000, only $60,000 worth of which 
has been sold. "This stock will be assessed 50 per 
cent., and new stock will be issued to those who 
will subscribe to the assessment, Those who sub- 
scribe to the assessment will be kept in the com- 
pany and those who do not will be dropped. 


Duluth, Minn.— The new power station of the 
Hartman Electric Company is completed. It has 
some features worth noting. The building is 
125x105 feet. The boiler, shaft and engine rooms 
are all isolated. There is an aggregate of 1,900 
horse power generated by five engines. There 
are three classes of dynamos. The stack is of 
steel lined with brick for 200 feet above the 
foundation and tapers from 18 to 8 feet in dia- 
meter. The cost of the building was $60,000 and 
the machinery cost as much more. 


Harrisburg, Pa.—A proposition has been 
made to the city anthorities by a firm dealing in 
electric supplies to build an electric plant, erect 
poles, string all the wires and in fact equip an 
entire plaut, if the city will pay to the company 


$36,000 per year, the sum it now pays annually 


for its electric light, for five years, at the end of 
which time the company will turn it over to the 
city to be run and controlled as city property. 
This company also proposes to build and equip а 
plant and turn it over to the city for $150,000 as 
вооп ав completed. 


Hartford, Conn.— The Po«t of the 12th inst. 
draws this comparison of the two methods of 
electrie propulsion which have been proposed for 
adoption on the lines referred to. and caused 
much discussion іп official quarters: Suppose 
the storage cars could run even on the Parkville 
line or the Farmington avenue line. they cannot 
draw trailers.“ It takes two tons of cells to pro- 
pel an ordinary car. Yesterday a trolley car left 
the city with five loaded car: attached to accom- 
modate picknickers. It would have taken twelve 
tons of Usher cells to take the same load by stor- 
age with no open cars at that.” 


Lancaster, Pa.—A mortgage for $700.000. 
given by the Pennsylvania Traction Company to 
the Provident Lifeand Trust Company of Phila- 
delphia has been filed here. The mortgage states 
that the Pennsylvania Traction Company pro- 
poses to include in its line the Lancaster and 
Philadelphia Electric Railway line, which will 
extend from Philadelphia to arrebia via Mal- 
vern, Downingtown, Coatesville, Parkesburg. 
Lancaster, Mount Joy. Elizabethtown and 
Middletown. The mortgage is given on all the 
electric and motor power and passenger railways 
contained in the company’s system in Dauphin, 
Lancaster, Chester, Delaware and adjacent coun- 
ties of Pennsylvania. 


A Great Building With a Strange Name. 


The term rookery suggests to the imagination а struc- 
ture with yawning gables and a roof lineas uneven as the 
back of a Bactrian camel—a tenement deserted by human 
occupants, and given over to the winds of heaven апа the 
fowls of the air—a place such as Dickens delighted to in- 
vest with a weird and romantic interest for the edification 
of his Christmas reader s: but the building known by that 
name and situated in the heart of Chicago effaces such а 
fancy a8 soon asseen. It belies its title and presents no 
incongruous aspect amid the majestic piles that rear their 
fronts in its neighborhood. The present Rookery occupies 
the site where ten years ago stood the old and ricketty 
сіру Hall, at that time aptly nau ed the Kookery, not only 
because of ив general uncouth appearance, but as being 
the ** fcrum," or jaw-shop, where in shiny broadcloth the 
‘city fathers" and other crafty politicians assembled to 
expound their views on the sublunary concerns of the 
rapidly expanding municipality or to discuss ward prob- 
lems which they could not solve ** individually by thim- 
selves alone“ fas some of them may have remarked). 

The Rookery of to-day as described in a reat brochure by 


George Cutter 18 one of the finest edifices in € hicago, al- . 


though a pioneer among the modern office buildings. Its 
construction, arrangement and careful management," Mr, 
Cutter says, all suggest the opposite of its historic 
naine." Its location givesit pre-eminence as a business 
building, being near the Post-Office, Custom House, Board 
of Trade and Grand Pacific Lotel. It is the centre of a 
circuit formed by the railway passenger depots, and is 
convenient to the prominent hotels, stores and ware- 
houses. Several street car lines pass its doors, and others 
are nearby. 11 is,” says the writer of the pamphlet, “а 
nucleus for engineering and commercial work—a little 
business worldin itself. The four thousand occupants, 
representing a hundred different lines, maxe the building 
quite a city. Ten swift passenger elevators give ready ac- 
cess te all its floors, while four hundred telephones and 
two telegraph offices keep up close connection with the 
outer world.” ‘The building 18175 feet square, with 900 
rooms. In it are four banks, large safety deposit vaults, 
four express companies, the offices of a dozen railroads, 
several street car lines, lunch rooms, cigar stands, barber 
shops and other conveniences; but it is, perhaps, as an 
electrical headquarters that the great building more par- 
ticularly commands the interest of our readers, and well it 
may, for in it are the offices of firms that control the light- 
ing of a score of cities with a total of 5,000 arc lights, and 
150,000 incandescents. Scores of electrical engineers, con- 
tractors, dynamo builders and dealers have offices in the 
building, and electrical and other trade journals have their 
representatives within its walls. 

Among the most surprising things in connection with the 
building are its shipping facilities which are fully adequate 
to the requirements of the numerous occupants who 
have to send off thelr goods with dispatch. 

Mr. Cutter well says there 18 considerable irspiration іп 
being within а Duilding animated as The Rookery із bya 
thousand active interests. Неге he himself is congregated 
with his ** pet specialties,” devising new ones, filling orders 
for those already in favor, and doubtless contributing not 
a little to the inspiration he speaks of. The pamphlet is 
well worth reading, and we advise all whe wish to get a 
fuller account of the famous building to procure a copy 
from its author, Mr. George Cutter, whose wide-spread 
trade in electrical appliances makes him one of its busiest 
tenants. 


COMMERCIAL PARAGRAPHS. 


The Railway Equipment Company, Pullman Building, 
Chicago, claim te be the only company in the United States 
making an exclusive business of manufacturing electric 
railway supplies. They furnish everything used in the 
electrical equipment of railways, and in the circular at 
hand call special attention to their Straight Liue Insulator 
and Chicago Clamp, for which they have applfed fora 
patent. Years of time and attention to the wants of 
electric roads only warrant the company in stating that 
they furnish ** the most simple, effective and economical 
line devices manufactured." Their catalogue can be ob- 
tained оп application to W. R. Mason, general manager, 
as above. 


The Ansonia Electric Company are receiving orders for 
the ў". W. Lightning Arresters and Wirt Dynamo Brushes 
from New Zealand, England, India and other foreign 
countries, which would seem to prove conclusively the 
sterling merits of these goods. 

The Lundell Exhaust Fan Outfit for ventilating dynamo 
rooms, etc , can always be installed ip a manner to obtain 
the best results by having an outfit in either end of the 
dynamo room, опе to draw in ccol air ара the other to 
drive out the hot, thus keepinz a constant change of air. 
Such an Installation should be made во that the hot air js 
driven out through the street ventilators in the side 
walks. Hot air should not be driven into ventilating 
shafts. The motors are reversible so that the air can be 
taken from either side of the building depending upon the 
direction of the wind, thus insuring a perfect ventilation. 


INCORPORATIONS. 


The Seasbore Electric Light and Power Company, Asbury 
Park. N. J.—to make, sell and furnish electricity for light- 
ing, heating and power. Capital stock, $250,000. 


The Miller Electric Company—to manufacture electric 
and mechanical appliances in New York City. Capital 
stock, $5,000. D.rectors: Sylvanus R. Miller, of Brooklyn; 
в. Shethar and P. Shethar, of Newcastle, Westchester 
County, N. v.; Е. A. Nichols, of New York City. and Charles 
H. Coffin, of New Rochelle. 


Articles of association of the Buffalo City and Zinc Belt 
Telephone Company have been filed in the office of the 
Secretary of State at Little Rock, Ark. The business of the 
company is to operate and maintain a system of telephone 
lines through Inde pendence, Stone, Izard. Fulton. Baxter. 
Marion, Searcy, Boone and Carroll Counties, Arkansas. 
Capital stock, $5,000. President, James Mix; secretary. 
Ge». Emmart, and treasurer, E. L. Hayes. 


The Duplex ‘Trolley Company—to manufacture electric 
machitery and appliances in New York City. Capital 
stock, $10,000.  Directers: C. E. Chinnock and Joseph 
Bruns, of Brooklyn; D. E. Rose and L. Beyer, of New York. 


The Schoharie Telegraph Company—to construct a line 
between Schoharie and Central Bridge, N. Y. Capital 
stock, $500. Directors: D. 8. Mayham. Phillip Dey, George 
Taylor and others, of Schoharie. 


The Santa Monica Electric and Power Company, Santa 
Monica, Cal.—to manufacture and deal in electricity for 
all purposes. Capital stock. $40,000. Promoters: H. V. 
Carter, Los Angeles, Cal.; F. W. Carter, Santa Monica; A. 
Steadman, Monrovia, Са!.; J. J. Davis and H. A. Winslow. 
Santa Monica. 


The Hubbell Improved Battery Company, Portland, Me. 
—to manufacture and deal in electric batteries and machin- 
ery of all kinds. Promoters: Chas. J. Hubbell, Geo. H. 
Gardner, Samuel A. Fuller, James A. Riedel, Boston, Mass. 


The Dubuque Light and Traction Company, Dubuque, 
lowa —to construct, maintain and operate electric light and 
street railway plants. Capital stock, $600,000. Promoters: 
James S. Cummins, Walter J. Ballard, Edgar A. Duncan, 
Geo. К. Wheeler, John L. Martin, Dubuque, Iowa. 


The Willamette Falls Company, recently incorporated, 
is ап auxiliary of the Portland (Ore.) General Electric Com- 
pany. The officers are: P. F. Morey, president; H. W. 
Goode, vice-president ; C. H. Canfield, secretary ; Chas. P. 
Thore, manager. 


The Centralia Light and Power Company. Centralia, Ill. 
—to manufacture and sell gas and electricity. Capital 
stock, $81,000. Promoters: Seymour Andrews, F. Kohl, 
Geo. L Pittinger. 


The Technic Electrical Works, Camden, N. J.—to manu- 
facture and repair electrical and other machinery, арра- 
ratus, etc. Capital stock, $20,000. Promoters: D. Pepper, 
Jr., A. L. Register, Philadelphia; J. J. Zimmele, Camden. 


The Middletown Pipe Line and Power Company, Middie- 
town, N. Y.—to utilize the water power of the Neversink 
River in generating electricity for transmission to Mtddle- 
town for lighting, power and all uses to which electricity 
can be applied. Capital stock, $50,000. Incorporators: W. 
D. Stratton, H. W. Corey, E. A. Brown, Leander Brink. 
Charles H. Brink, Chester Belding, Geo. Smith, Eber L. 
Brown, of Untonville; E. M. Willis. Dr. J. B. Hulett, I. C. 
Jordan, Geo. S. Belding, Robert O. Lewis and Н. 8. Pound. 


The Sioux City Electrical Supply Company, Sioux City, 
fowa—to manufacture and deal in electrical machinery 
and supplies. Capital stock, $100,000. Promoters: H. D. 
Woodruff, 8. G. Nelson, Sioux City. 


The Nordlund Arc Lamp Company, Seattle, Wash.—to 
manufacture and sell arc lamps and electric appliances. 
own and operate plants for the purposes of furnishing 
electricity for lighting and other purposes. Capital stock. 
$15,000. Promoters: Andrew Chilberg, Robert J. Wilson, 
A. Amunds, L. B. N. Nordlund, Peter Wickstrom, Chas. A. 
White, Seattle; C. M. Nordlund. 


Thé Baltimore, Middle River and Sparrow's Point Rall- 
road Company, Baltimore. Md.—to construct and operate 
an electric railway between Baltimore and Sparrow's 
Point. Incorporators: Thomas B. Gatch, Levin F. Mor- 
ris. Frank W. Trimble, John J. Forrester. James Sloan 
Hoskins and George R. Willis. 


The stockholders of the recently incorporated Electric 
Traction Company of Philadelphia have decided to in- 
crease its capital stock from 1,000 to 50.000 shares of a par 
value of $50, making the capital $2,500,000. 


The McMinnville and Smithville Electric Ratlway Com- 
pany has been chartered at Nashville, Tenn., to construct 
and operate an electric rallu ay from the depot of the 
Sparta branch at Nashville to Smithville, in DeKalb 
County, thence to the Nashville and Knoxville Railroad at 
a point near Silver Point and also to Brush Creek in Smith 
County, with lateral branches connecting with the шаш 
line. The incorporators are; W.G. Crowley, J. L. Calvert, 
A. B. Hooper, Z. P. Lee, B. M. Webb, T. B. Potter, E. J. 
Evans, W. A. Johnson, A. E. Potter, J. C. Webb, J. J. 
Smith, P. A. Pearson, John T. Potts, D. Osborn and J. L. 
Murphy. 
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The Hotel Windemere Plant. 


The Waddell-Entz System Installed in Chicago. 

The Waddell-Entz Company, which has become 
known as one of the successful introducers of 
storage battery systems, is now pushing its busi- 
ness in the line of dynamos, and the plant re- 
cently installed in the Windemere Hotel, 
Chicago, is one of the first of this kind to be used 
in the West, and illustrates the type of machines 
of which this company makes a specialty. 

These machines, as will be seen in our Frontis- 
piece, are of somewhat unusual construction, the 
pole-pieces being surrounded by the armature 
which acts as the fly-wheel of the engine, to 
which it is directly connected. The machine has 
six poles of soft cast steel, and only a single coil 
is used for the field winding. This coil con- 
tains both a shunt and series winding, and is 
placed against the yoke inside of the projections 
forming the poles. This frame is fixed rigidly to 
the engine frame, and the armature is placed upon 
the engine shaft, thus making a very compact and 
solid construction. The commutator carries six 
brushes which are connected in multiple. 

The machines at the Windemere Hotel consist 
of three units, two of 50 K. w. each, and one of 
80 x. w., and they are specially adapted for isola- 
ted planta on account of the small floor space 
they require. The dynamo room is only 30 x 14 
feet in size, which, however, is ample for the 
three Waddell-Entz dynamos and McEwen en- 
gines which it contains, as each of the large units 
occupies a floor space of but 70 square feet over 
АП, and the smaller one 54 square feet, which 
leaves ample passageway between the machines, 
The dynamos add only a small amount to the 
space needed for the engines. The armatures, 
owing to their position, are well ventilated, and 
run with a very smal] rise in temperature, and the 
operation of the plant has given entire satisfac- 
tion to the proprietors, who speak in the highest 
terms of its performance. 

The Waddell-Entz Company, which has its fac- 
tories at Bridgeport, Conn., is now making a 
specialty of these low speed direct connected 
dynamos, motors and storage batteries, and its 
work in the electric railway field includes the 
Harlem division of the Second Avenue Hailway, 
N. Y., for which it has erected a complete storage 
battery plant, including generators, car motors, 
batteries, electric cranes, lighting, etc. 

The officers of the company are Percival 
Knauth, president; M. Waddell, vice-president 
and general manager; J. A. Machado, secretary; 
A. А. Whitman, treasurer; J. B. Entz, general 
superintendent. 


The International Electrical Congress. 


The International Electrical Congress, which 
meets in Chicago August 21, is expected to in- 
clude the most representative list of electrical 
men who have ever met in consultation, and 
every effort is being made to secure as large an 


attendance as possible. To this end Prof. Elisha 
Gray, president of the Advisury Committee, has 
appointed Mr. C. O. Baker as chairman of a trans- 


portation committee, and it is expected that a 


large Congress Special will run. A circular con- 
taining information for the benefit of Eastern 
members is in preparation by Mr. Baker, and 
will be shortly issued from his headquarters at 
136 Liberty street, New York, where the National 
Electric Light Association has placed its offices 
and facilities at his disposal. 

We are informed by the chairman of the Com- 
mittee on Invitations that over 950 special invita- 
tions have been issued to date, besides à number 
of special invitations to electrical societies in dif- 
ferent countries, and the replies received indicate 
that the gathering will be a notable one, especially 
in the number and distinction of the foreign 
representatives. 

It is expected that the attendance will number 
upward of 500, and the indications point to a most 
interesting nad brilliant event, 


Practical Aspects of Low Frequency Elec- 
trical Resonance—Ill.* 


—— 


BY M. I, PUPIN, PH.D. 


7. EFFECT OF IRON ON THE RESONANT RISE OF 
POTENTIAL. 


I have already remarked that iron behaves in 
a peculiar manner when under the inductive ac- 
tion of a resonant flow of electricity. Allow me 
to call your attention to the diagram of Fig. 9. 
This curve was obtained with the machine and the 
circuits which are given in Fig. 7, except that 
the inertia coil p had smaller self-induction. 
Keeping the speed of the machine and the self- 
induction of the circuits constant, the difference 
of potentia] in the condenser was varied by vary- 
ing gradually the capacity of the condenser. 
Taking then the capacities for abscisse and the 
corresponding voltmeter readings for ordinates, 
the curve in Fig. 9 was obtained. As you see, the 
curve has two maxima. The corresponding 
capacities are to each other as1: 9. Hence the 
impressed к. м. F. can be represented by 

E = E, sin pt + Е, sin 8 pt. 

A comparison of the smaller maximum to the 
larger shows that ,, the amplitude of the upper 
harmonic, is very small in comparison to Ei, the 
amplitude of the fundamental. This is surpris- 
ing, because from the construction of the alter- 
nator one would expect а much stronger devia- 
tion of the impressed E. M. F. curve from the 
simple harmonic. 

A similar harmonic analysis of the impressed 
E. M. F. obtained by means of the electro-dy- 
namic interruptor gave curves I, II and III, 
Fig. 10. Curve I was obtained by inserting a 
certain capacity in shunt with the primary coil, 
and then varying the capacity in the secondary 


and recording the corresponding voltmeter read- 


ing. Capacity was measured off as abscissa and 
the corresponding voltmeter reading as ordinate. 
Curves П and ITI were obtained іп the same way 
but with different capacities in the primary cir- 
cuit. The impressed к. м. F. in each case can be 
represented by the following complex harmonic : 
E= E, pt Z. in 3 pt + Е, sin, pe. 

But the amplitudes, Zi. Æ, and £,, are differ- 
entin each case. You see, therefore, that this 
method of harmonic analysis by the resonant rise 
of potential is very sensitive in detecting upper 
harmonies. Hence the natural conclusion that 
curve Fig. 9 indicates no strongly developed har- 
monies, simply because they were not present. 
Yet it is very difficult to suppose that my alter- 
nator generates practically а simple harmonic 
E. M. ғ, when one considers the slape of its 
armature core.t This point evidently deserved 
additional investigation. 

I inserted a few iron wires into the inertia coil 
D, Fig. 7, and found that the upper harmonie, 
weak as it was, disappeared entirely. The iron 
wires became hot in & very short time. I sus- 
pected that iron when subjected to strong mag- 
netization wipes out the upper harmonics in a 
resonant circuit. With the electro-dynamic in- 
terruptor the magnetization of the iron cores is 
very weak, hence the persistence of upper har- 
monics. This suspicion was verified in subse- 
quent experiments. 

When the inertia coil p was packed with iron 
wire then the resonant rise was very much di- 
minished, as is evident from the curve in diagram 
Fig. 11. | 

Various considerations led me to the conclu- 
sion that Foucault current and hysteresis losses 
were not the only causes of this remarkable 


* A lecture delivered at the Tenth General Meeting of the 
American Institute of Electrical Engineers, Columbia Col- 
lege, New York. 


t The armature core was a Crocker-Wheeler tooth arma- 
ture. 


diminution of the resonant rise due to the pres- 

ence of iron. I will mention one only. In one 

of my experiments I used the primary coil of & 

small closed magnet circuit transformer for the 

inertia coil and found that as far as I could detect 
with my apparatus no resonant rise could be ob- 
tained with 100 volts of impressed E. M. F., no 
matter how low the frequency was which my 
machine could produce. Abont 75 periods per 
second was the lowest frequency which I em- 
ployed. If, however, the secondary coil of this 
transformer was short-circuited then the гево- 
nant rise appeared, but not nearly as strong asit 
ought to have been, even Foucault currents and 
hysteresis losses taken into account. The self. 
induction of the primary (with secondary short- 
circuited) calculated from the capacity which 
produced resonance was far too high. There 
were unmistakable evidences in this, and in all 
my other experiments in which iron was present 
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in the inertia coils, that the lower the frequency 
the stronger were the resonance effects. 

When an alternator giving 125 periods per 
second was substituted for the alternator in Fig. 
7 (which gave about 850 to 375 periods per 
second), then the resonant rise with iron wire 
core in the inertia coil р was one-half of that 
when no core was used, the impressed Е. М. Е. 
being 45 volts. If, however, the impressed E. M. F. 
was raised, then this difference in the two cases 
continually diminished. When the impressed 
E. M. F. was 200 volts, then the resonant rise with 
iron was more than without it. 

There seems to be in the iron a certain reluc- 
tance against getting into full swing when under 
the inductive action of resonant current. The 
higher the impressed E. M. F. and the lower the 
frequency the easier it is to overcome this re- 
luctance. When the iron has once been set into 
full swing, then it is possible by careful manipu- 
lation to lower the impressed E. M. F. and in- 
crease the frequency without getting the iron out 
of this swing. In а closed magnetic circuit this 
reluctance seems to be exceedingly great. 

With a frequency of 50 periods per second the 
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resonant rise with iron was invariably more than 
without it. Two features in the peculiar behavior 
of iron were brought out by the resonance ex- 
periments with this low frequency machine. 
These two features, I venture to suggest, deserve 
more than ordinary attention. | 
The first peculiar feature is exhibited in the 
two curves, Figure 12. Curve II was obtained 
when the whole iron wire core (about 500 wires 
each 40 ош. long and 1 mm. in diameter) was in- 
serted into the inertia coil. The other curve was 


Fic. 10. 


obtained when only one-half of the core wasem- 
ployed. The frequency was maintained con- 
stant. From the critical capacity in the two 
cases it is evident that there was much less dif- 
ference in the coefficient of self-induction in the 
two cases than one might expect from the differ- 
ence in the quantities of iron, that is, if we sup- 
pose that in this case also the natural period of 
the circuit is independent of the frictional resist- 
ances due to magnetic hysteresis. But even if 
we drop this hypothesis, still thè small difference 
in the capacity in the two cases appears as puz- 
zling as ever. We have resonance in this case 
also asin any other case, but it is evident that 
the conditions of resonance are not determined 
by self-induction and capacity alone. The ques- 
tion arises then, what does resonance mean in 
this case? Well, it means the largest current 
and the highest rise of potential, but this maxi- 
mum potential and current are not necessarily 
accompanied by zero difference in phase nor by 
neutralization of self-induction with capacity.* 
The practical bearing of this result needs no 
further comment. t 

There is another point to which I wish to call 
your attention in connection with curves I and 
II of Fig. 12. It is this : Although curve II was 
obtained with twice the quantity of iron, and 
therefore with at least twice the losses due to 
Foucault currents and hysteresis (since the mag- 
netizing current which circulated in the inertia 
сой with resonance corresponding to curve II 
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was considerably larger than that corresponding 
to resonance of curve 1), yet the rise of potential 
in curve II was larger than that in curve I. I do 
not wish to take up too much of your time in 
showing you all of the difficulties which one en- 
counters in endeavoring to explain these matters 


* Professor Duncan informed me yesterday that he ar- 
rived at this conclusion in à somewhat different way. See 
paper already referred to. 


t Especially when Dr. Duncan’s more definite conclu- 
sions on this point are taken into account. 


satisfactorily. Suffice it to point out merely that 
these difficulties do exist, and that they deserve 
our most careful attention. 

Before making the next step in my discourse I 
wish to remark that a circuit consisting of the 
armature of an alternator, а large inertia coil 
without iron, and a condenser, all in series, does 
not exhibit any of the peculiarities just men- 
tioned, at any rate not toany considerable extent. 
Such a circuit сап be tuned апа a high resonant 
rise of potential can be thus produced, provided, 
of course, that this rise of potential is not ac- 
companied by so heavy а current as to produce а 
serious armature reaction. Foucault current and 
hysteresis losses in the armature iron cannot, of 
course, influence this resonance, since they are 
taken care of by the motor which rotates the 
armature. 

The second peculiar feature in the behavior of 
iron when it is under the inductive action of the 
resonant current of an inertia coil will be ex- 
hibited to you in the following experiment ; the 
arrangement is just the same as that given in the 
diagram of Fig. 7, with the following exceptions: 
This alternating current ammeter is in the reso- 
nant circuit. The motion of its index, which I 
hope can be seen all over the room, will indicate 
to you the progress of tuning. I watch it on this 
side by means of a multicellular voltmeter which 
is denoted by F in the diagram of Fig. 7. This 
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four-pole 1 н. P. alternator which Dr. Laudy. of 
Columbia College, kindly lent me, takes the place 
of the 16-pole alternator. Inertia coil, alternator 
and condenser are in the series. The driving 
motor can easily take care of 2 m. P., so that the 
speed will remain constant during all variations of 
the load, since, as you will presently see, the load 
will never be over 150 watts, 'l'he condenser has 
now 16 M. F. capacity plugged in. The frequency 
is about 50 periods per second. The impressed 
E. M. F. is 45 volts. To bring the circuit in res- 
onance with the impressed E. M. F. it is necessary 
to insert iron wires into the inertia coil. I insert 
now about 400 wires. It is, as I can see from the 
voltmeter reading, considerably too much, and 
therefore there is no resonance, ав you can see 
from the ammeter. I take the iron wire bundle 
and raise it slowly, and now I can feel by the pull 
on the bundle and also by the voltmeter reading 
that I have reached the point of resonance. You 
can see it by the ammeter deflection. The am- 
meter indicates 1 ampere; in reality it is about 
9 amperes, [This instrument ів a lecture room 
model and its reading must be multiplied by a 
large correction factor.] Now I lower slowly 
the iron wire bundle again; the resonance per- 
sists. I have reached now the same position from 
which I started and when there was hardly any 
resonance effect. Butas yon see, this time the 
resonance effect is very strong. But it is a reso- 
nance which resembles verymuch a supersaturated 
zinc sulphate solution. A very small crystal 
thrown into such a solution will cause a sudden 
precipitation of innumerable small crystals. So it 
is with this resonance. If I now bring a single 
iron wire near the bundle, its mere approach up- 


sets the resonance almost completely, as you see 
from the sudden drop of the ammeter needle. 
But if I add this wire whose mere approach up- 
sets the resonance almost completely, and even 
five other wires, to the bundle, and then by gently 
raising it start the resonant flow, I can then lower 
it again without disturbing resonance, as you see 
it from the deflection of the needle. 

I shall vary now the capacity by taking out 
carefully one plug after the other. But I must 
take out these plugs without causing a spark. 
Here is one plug out, and here another, and four 
more. I have reduced the capacity by 1 M. F. or 
nearly 7 per cent. of the total capacity. There is 
hardly any change in the resonance effect, as you 
see from the ammeter needle. Now I shall care- 
fully put back the plugs, and even more than I 
have taken out, but carefully avoid sparking. As 
you see, resonance still persists without any ap- 
parent change. Now I take out one plug and vary 
the capacity by only 0.1 M. F., but I take it out 
in such а way as to produce a strong spark by the 
renewal of the plug. The experiment does not 
succeed. But here it succeeds at the removal of 
80.8 M. F. plug. The collapse of the resonance 
effect is, as you see, almost complete. Generally 
I succeed with even less than a 0.1 M. F. plug. 

The same peculiarities appear also at higher 
frequencies, but they are not nearly as clearly 
defined at frequencies over 100 as they are at 
those of less than 50 periods per second. They 
are certainly not due to any change in the speed 
of the machine produced by the variation of the 
load due to the rise of the resonant current. Nor 
is it probable that they are due to armature re- 
actions. This last point, however, deserves a 
closer examination than I have been able to give 
it as yet. 

One more point I feel that I ought to mention 
before I end my discourse. It is a point which I 
think may have some practical importance sooner 
or later. When a large inertia coil without iron 
is joined in series with the armature of the alter- 
nator and also with a condenser and then the cir- 
cuit is tuned, so as to analyze harmonically the 
the shape of the impressed к. M. F. curve, I find 
in allthe machines that I have tried so far that 
ihis curve is almost perfectly free from upper 
harmonies, even with frequencies of 50 periods 
per second. If, however, the armature is closed 
by the primary of & transformer, then upper 
harmonics will appear, as for instance in the ar- 
rangement in Fig. 7. I do not think that these 
upper harmonics are entirely due to the varia- 
tion of the permeability of the transformer core 
during each complete cycle, as has been suggested 
by very competent authority.* A different inter- 
pretation of the phenomenon is possible. My 
experience in this matter favors the view that the 
upper harmonies are due to the interference be- 
tween the electromotive forces generated in the 
alternator and the transformer. I prefer, how- 
ever, to devote more time to the examination of 
this exceedingly important subject before ven- 
turing to discuss the кишу of this possible new 
interpretation, 

Allow me now to sum up briefly the main 
points of this discourse. 

The practical bearing of ‘‘ Low Frequency 
Electrical Resonance in so far as I have worked 
out the subject seems to rest on the following 
characteristic features : 

It brings out very prominently the purely me- 
chanical character of the phenomena of electric- 
ity, and it does that, not by referring to carefully 
prepared delicate experimenta of & skilled physi- 
cist, but by referring to phenomena which every 
electrical engineer can observe every day in the 
testing room, telegraph and telephone station, 


* See Professor Duncan's paper already cited; also H. A. 
Rowland— Notes on the ‘Theory of the Transformer,” 
Phil. Mag., July, 1892. 
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апа in central stations for power and lighting. 
А full appreciation of this purely mechanical 
eharacter of the phenomena of electricity is of 
the greatest practical importance, for we must 
remember that the founder of this mechanical 
view, the immortal Maxwell, in opening this new 
view of electrical phenomena contributed to the 
advance of this science as much as, if not more 
than, any other investigator of this century. 

It offers a new, simple and exceedingly con- 
yenient method of transforming electrical energy 
from low to high potential. . 

It enables us to observe very accurately the 
behavior of dielectrics and of iron when under 
the inductive action of resonant currents, and 
thus to determine the exact limits within which 
condensers can be employed in the solution of 
electrical engineering problems. | 

It offers а new and exceedingly simple method 
(the method of harmonie analysis mentioned 
above’ of studying the working of alternating 
eurrent machinery under various conditions of 
load. 

It points out à new and apparently very promis- 
ing direction in which the difficult but exceed- 
ingly important study of the magnetic properties 
of iron can be pushed ahead. 

In closing my remarks I wish to tl ank my 
pupil, Mr. Milton C. Canfleld, for the very 
efficient assistance he has given me in the prep- 
aration of this lecture. 

(Concluded. ) 


World’s Fair News. 

Among the exhibits made by foreign firms 
none will be found more interesting than that 
made by Felton & Guilleaume, of Carlswerk, 
Mulheim-on-Rhine, Germany. The exhibit is in 
the section devoted to the German Government, 
which is situated in the northeast corner of the 
Electricity Building. The background of the 
space is occupied by a magnifloent glass frouted 
show-case, which is divided into eleven compart- 
ments, containing specimens of some typical 
class of goods manufactured by the ffrm. The 
following are among the goods exhibited : 

Telegraph cables covered or insulated with 
indiarubber, gutta percha, impregnated fibre and 
paper and air space, the latter of whichis a valua- 
ble patent of Felton & Guilleaume. Torpedo 
cables are also exhibited in great variety, as are 
also telephone cables. Electric light cables in 
various insulations are represented by various 
specimens, among which are some very interest- 
ing cables made for transmitting high frequency 
alternating currents. Besides the specimens 
represented in the cases, different specimens of 
wire and cable have been arranged in the form of 
pyramids in the foreground, as illustrated in 
Fig. 1. Some idea of the magnitude of the exhibit 
may be found if it is borne in mind that the base 
of each pyramid is 25 feet in diameter and weighs 
over ten tons. The firm of Felton & Guilleaume 
are represented in the United States by J. H. 
Bunnell & Company of New York. 

The details of the tests which are to be made 
on the electrical apparatus by the Committee on 
Awards was finally adopted last week. The tests 
are to be of three kinds, and are designated as 
tests A, Band C. They are as follows: 

“А” tests: Not less than one or more than 
three complete tests are to be made with each 
apparatus to ascertain the economy in the use of 
steam and the relation of the indicated н. р. to 
the electrical output; one of such tests to be 
made with & load corresponding substantially 
with the maximum efficiency, one near the mini- 
mum allowable load, and one near the maximum 
allowable load. 

“В” tests: Partial tests, supplementary to the 
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&bove, without measuring the water evaporated. 
but varying the load by gradual incrementa 
through the practicable range to be made for 
comparing the indicated H. P. with the electrical 
output. 

“ C" tests: These tests are designed to aid in 
distributing the energy developed in the engine 
in excess of that shown by the output in watts, to 
inelude friction tests of engine and a determina- 
tion of the resistance caused by exciting the field 
with the main circuit open; they iaclude also 
tests of electrical resistance, heating of armature, 
field, etc. 

Arrangements have been made so that all appa- 
ratus to be tested shall be operated at least four 
hours with a load of not less than three-rifths of its 
ful) eapacity before the committee take charge 
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ity Building, and itis expected that their name 
will be indelibly stamped upon the public mind, 
although the sign occupies а position at the 
opposite end of the building from their exhibit. 
The General Electric have also been infused with 
the sign ides. Last week two signs, 10 by 80 
feet, bearing the company's name in large gilded 
letters were hung from the eastand west balconies. 
The Western Electric Company are continually 
adding novelties to their exhibit. The last isa 
horseshoe magnet, tightly secured to the floor, 
the pole pieces projecting upwards. An armature 
with a polished handle is laid across the top, and 
the public is invited to lift it as the current is 
turned on and off. Another exhibit that is at- 
tracting its share of attention in the company’s 
display 1s a recently installed multiple drill 
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of it to test. The first complete or “А” test is 
then to be made, to be followed by the minimum 
“А” test, and that to be followed by the maxi- 
mum “А” test. In case the committee find 
that they cannot complete & test at one time, the 


rule ав to operating the dynamos for four hours 


before each test shall be followed the same as in 
the initial trial. The ваше preliminary is to be 
carried out in the tests designated B and C. 


The following additional names have been 
added to the committee since the last report: 


Ralph W. Pope, secretary of the American In- 
stitute of Electrical Engineers. 


Dugald C. Jackson, Professor of Electrical En. 
gineering, University of Wisconsin. 


William Schraeder, Professor of Physics and 
Engineering, University of Missouri. 

А. B. Ayres, Tulane University, Louisiana. 

S. R. Tompkins, Professor of Electrical Engi- 
neering and Physies, Clemson College, Sonth 
Carolina. 

The question of signs seems to have taken 
possession of {һе exhibitors occupying the Elec- 
tricity Building. Since the Westinghouse Com- 
pany led off with the big Columbus sign on the 
south wall, the other companies have realized 
the value of advertising space, and have therefore 
applied their names and business to nearly every 
portion of unoccupied space around the building. 
The Fort Wayne Company have started the 
painters at work on the north wall of the Electric- 
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press. This machine consists of twenty-four 
adjustable spindles so arranged that twenty-four 
different and distinct holes can be bored at one 
operation. The machine as exhibited is used in 
turning out souvenir blocks in which all of the 
different holes are drilled with the company's 
name on one side and “Drilled at One Operation” 
on the reverse, all of the work being done at the 
same instant. 

On invitation of Helen Louise Johnson, editor 
of Table Talk, and by the courtesy of the 
Ansonia Electric Company, the Board of Lady 
Managers assembled in the north gallery of 
the Electricity Building last Wednesday, 
and listened to a very interesting lecture, 
with practical illustrations, on cooking by elec- 
tricity. After the lecture a light lunch which 
was cooked by electricity was served. 

A proposition is reported having in view the 
closing of the greater part of the Fair buildings 
in the evening. Director-General Davis has sent 
а communication to the Council of Administration 
recommending that hereafter all the Exposition 
buildings except the Electrical, Machinery and 
one other be closed every night. The Director- 
General's letter means that the Electricity Build- 
ing shall be the only exhibit building fully open 
every night; that Machinery Hall shall be open 
only so far as relates to the operation of the ma- 
chinery, and that the third building to which 
night visitors will be admitted shall be changed 
from night to night. 
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Electrophone Service. 

The electrophone is practically the telephone 
modified in such.& manner as to serve the pur- 
pose of transmitting sound from public buildings, 
such as concert halls, theatres, churches and lec- 
ture rooms, to certain centres for redistribution, 
thence to receiving points by conductors rddiat- 
ing from these centres or exchanges. The scheme 
was originally tested in London, but Paris was 
the first city to put it into practical use. It is 
now more than four years ago that the ** Theatre- 
phone to give it the French title— was started 
by а Parisian syndicate, formed for that purpose, 
and in that short period it has achieved a distinct 
success. At the present time the list of subscrib- 
ers numbers over 1,500, with a rapid and continu- 
ous increase, and their installation is connected 
with all the principal theatresin the city. During 
the Electrical Exhibition at the Crystal Palace, 
the idea was given a trial which extended over five 
months, several of the London and one or two 
provincial theatres being included in the experi- 
ments. A charge of sixpence was made to the 
public, and during the period named 57,922 
persons passed the turnstile of the hearing room, 
realizing a total receipt of £1,448. Still it was 
the marked success attained by the Parisian com- 
pany as à permanent going concern that really 
suggested the formation of a syndicate for the 
purpose of establishing the system in London, 
though on & much more complete and compre- 
hensive basis ; for, while the object of the French 
company seems, at any rate at present, limited to 
catering for the amusement of the public by sup- 
plying them with petits morceaux from their 
favorite theatres, the range of the English com- 
pany is intended to be much greater. The initial 
part of their programme is, however, identical 
with that of the French company, viz., to enable 
the public, by payment of a small fee, to hear # 
portion of the entertainment proceeding at one 
or other of the London theatres, and this object 
is attained in the following manner. Specially 
constructed transmitters are placed on the stage 
of the theatre, justin front of the floats (or foot- 
lights), from whence the sound is conveyed over 
the wires of the National Telephone Company to 
the electrophone exchanges for redistribution to 
private subscribers, and a system of automatic 
boxes, which it is proposed to fit up in clubs, res- 
taurants, railway stations, hotels, and similar 
places of public resort. The insertion of a coin 
in the box entitles one to a hearing of from five 
to ten minutes of the entertainment that may be 
on the circuit at the time. Atthe expiration of 
the fixed period automatic disconnection takes 
place. These boxes are controlled from the ex- 
changes, and when an entr'acte oc3urs at one 
theatre they are all connected with another. The 
company, says Industries and Iron, has already 
arranged with the lending London theatres, and 
indeed connections are already completed with 
the following: Criterion, Gaiety, Comedy, Lyric, 
Prince of Wales’, Shaftesbury, Trafalgar Square, 
Empire, Alhambra, Olympic, Grand and Royal 
Aquarium, and a room has been fitted up at the 
Earl's Court Exhibition where selections from 
the entertainments at the above houses can be 
heard during the evening. The result has been 
entirely satisfactory, music—either choral or solo, 
vocal or instrumental—or dialogue being trans- 
mitted with absolute clearness, a result which is 
attained by the use of а double metallic circuit, 
so that each listener hears on four wires. 

The amusement portion of the scheme is not 
confined to London theatres, etc., only, for the 
provincial theatres will also be included. The 
latter, however, will not apply to the automatic 
boxes, but will only be available to private house 
subscribers to the National Telephone who, by 
making special arrangements with the Electro- 
phone Company, can enjoy the music or dialogue 


of either London or provincial theatres in the 
privacy of their own residences. ; 

In addition to places of amusement, it is antici- 
pated that connections will be established at the 
Law Courts, and it is hoped that it may, later, be 
possible to obtain the same privileges in the 
House of Commons. Several members of Parlia- 
ment are strongly in favor of the idea. Of course, 
this part of the scheme is, as yet, only a possi- 
bility, but it must be said that the electrophone 
people seem very hopefulthat they will ultimately 
be able to announce it as an accomplished fact. 
One thing in their favor is that the transmitters 
are very small, and could be fitted so as to be 
invisible to any ordinary observer. 

The whole of the rights for England of the 
French patents have been acquired by the Elec- 
trophone Company, but important modifications 
and improvements have been made in the system 
of working, while the automatic boxes are the 
work of an English inventor, and are held by the 
company under British patent. In addition to 
the work already designated the company con- 
template attaching an intelligence bureau to their 
central exchange for the convenience of their 
customers, where commissions of any kind will 
be carried out for subscribers for a small fee. 
The bureau wil! be made as complete as possible 
in its operations, the idea being to provide means 
of saving time to clients. Thus there will be a 
shorthand writer and typewriter, who will be at 
the disposal of any registered subscriber who 
may wish to drop in and dictate letters, etc., 
while а registered subscriber wishing any small 
commission carried out, or any inquiries insti- 
tuted, has only to telephone to the bureau to in- 
sure his desires being executed. The whole of 
the installation work of the company is carried 
out by the National Telephone Company, who 
have agreed not to carry any similar service from 
places of amusement or public resort for any per- 
son or persons other than the Electrophone Com- 
pany for a certain period of years. Inconclusion, 
it may be mentioned that the Electrophone Com- 
pany are prepared to supply their system in con- 
nection with theatres and churches to the princi- 
pal London hospitals free of any charge beyond 
that of actual cost of installation. This would be 
а Source of pleasure and comfort to the thousands 
of sufferers who, during each year, are treated in 
these institutions. 


The Hodgkins Fund Prizes. 


In October, 1889, Thomas George Hodgkins, 
Esq., of Setauket, New York, made a donation 
to the Smithsonian Institution, the income from 
a part of which was to be devoted ‘‘ to the increase 
and diffusion of more exact knowledge in regard 
to the nature and properties of atmospheric air in 
connection with the welfare of man." 

With the intent of furthering the donor's 
wishes, the Smithsonian Institution now an- 
nounces the following prizes to beawarded on or 
after July 1, 1894, should satisfactory papers be 
offered in competition : 

1. A prize of $10,000 for a treatise embodying 
some new апа important discovery in regard to 
the nature or properties of atmospheric air. 
These properties may be considered in their 
bearing upon any or all of the sciences—e. g., 
not only in regaid to meteorology, butin connec- 
tion with hygiene, or with any department what- 
ever of biological or physical knowledge. 

2. А prize of $2,000 for the most satisfactory 
essay upon-- 

(А) The known properties of atmospheric air 
considered in their relationships to re- 
search in every department of natural 
science, and the importance of a study 
of the atmosphere considered іп view 
of these relationships. 


(В) The proper direction of future research 
in counection with the imperfections 
of onr knowledge of atmospheric air, 
and of the connections of that knowl- 
edge with other sciences. 

The essay. ав & whole, should tend to indicate the 
path best calculated to lead to worthy results in 
connection with the future administration of the 
Hodgkins foundation. 

8. A prize of $1,000 for the best popular trea- 
tise upon atmospheric air, its properties and rela- 
tionships (including those to hygiene, physical 
and mental) "This essay need not exceed 20,000 
words in length; it should be written in simple 
language and be suitable for publication for 
popular instruction. 

4. А medal will be established, under the name 
of the Hodgkins Medal of the Smithsonian Insti- 
tution, which will be awarded annually or 
biennally for important contributions to our 
knowledge of the nature and properties of atmos- 
pheric air, or for practical applications of our 
existing knowledge of them to the welfare of 
mankind. This medal will be of gold, and will 
be accompanied by a duplicate impression in sil- 
ver or bronze. 

The treatise may be written in English, French, 
German or Italian, and should be sent to the 
Secretary of the Smithsonian Institution, Wash- 
ington, before July 1, 1894, except those in com- 
petition for the first prize, the sending of which 
may be delayed until December 31, 1894. 

If no disposition be made of the first prize at 
the time now announced, the Institution may 
continue it until a later day, should it be made 
evident that important investigations relative to 
its object are in progress, ihe results of which it 
is intended to offer in competition for the prize. 
The Smithsonian Institution reserves the right to 
limit or modify the conditions for this prize after 
December 1, 1894, should it be found necessary. 
Should any of the minor prizes not be awarded 
to papers sent in before July 1, 1894, the said 
prizes will be withdrawn from competition. 


A Great Electric Scheme. 


A party of Eastern capitalists, said to have 
some connection with the Santa Fe Railroad sys- 
tem, has been visiting the Grand Canyon of the 
Colorado River for the purpose of investigating 
the feasibility of laying an electric cable 600 
miles in length along the river with which to 
drive small steamers up through the Black Can- 
yon &nd other scenic points, where the cliffs, 
over & mile in height. overhang the stream. 
Power is to be generated by water-wheels driven 
by the current of the river itself, or wherever 
feasible the water will be diverted into canals cut 
in solid granite walls and dropped into the river 
again. 

А copper wire cable will be suspended over the 
centre of the river, which is for the most part 
about 800 feet in width, and electric power will 
be conveyed to small steamers similar to the 
manner of running electric railways. The idea 
is that this will become the most popular route 
for tourist travel, in comparison to which the 
Yosemite will sink into insignificance. Another 
and main feature of the scheme is to convey 
surplus power down the river, where it will be 
used for pumping the water of the river to a 
еш of from fifteen to twenty feet upon mesa 
lands for irrigstion, converting an area larger 
than Massachusetts, now & desert. into а garden 
pateh, where land is now valueless, and where 
fruits ripen in April, May апа June, command- 
ing the highest market prices. 


It is announced that the New York, New Haven 
and Hartford Railroad Company has decided to 
follow the example of the Fennsylvania Railroad, 


and erect along its entire system a line of long 
distance telephones with which to transact its 
business between important points. It is figured 
that there will be big economies in substituting 
the telephone for the telegraph. 
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INDEX TO VOL. IV.— The Index to Vol. IV 
of ‘Electricity?’ is now ready, and will be 
mailed to any address, upon request, from the 
main office, 6 Park Place, New York, or from 
our branch offices in Boston and Chicago. 


The The unfortunate litigation in 
Storage which a large number of electri- 
Battery са! patents have been involved 

Situation. has been the means of retarding 


the development of the art in many directions, 
and in no instance is this fact more apparent than 
in the case of storage batteries. A glance at 
the progress of this industry at home and abroad 
will amply attest this fact, and it is only neces- 
sary to examine the course pursued by the hold- 
ers of the broadest patent in this country to ex- 
plain the fact that in the manufacture апа use of 
accumulators America is at least five years be- 
hind Europe. 

Itis perhaps not equally apparent why those 
having this business largely under their control 
have made no effort to keep abreast of the times 
by perfecting and introducing an article for 
which so great a demand exists, but ıt must be 
remembered that this company is controlled by 
the Trust, which evidently considers this branch 
as an interference with its other business, and 
only holds these patents as а means of obstruct- 
ing any advances in thie line. 

It is well known that the company claiming to 
legally manufacture the only practical storage 
battery has never produced anything more 
substantial than а laboratory toy totally unfit for 
any kind of continuous or severe service, and 
has taken every advantage of the law to suppress 
competition. This of course is to be expected, as 
it is but natural for а company to make its patent 
claims as broad as possible ; nor could any objec- 
tion be urged against it except for the fact that, 
like the dog in the manger, it has refused to do 
anything itself and has prevented, as far as pos- 
sible, unybody else from making any progress. 
The attitude assumed by this company is an ac- 
knowledged policy of obstruction whieh would 
place an efficient battery of this type for central 
station or railway work out of reach as long as 
this patent exists. The success which has met 
these efforts is unfortunately too complete, as 
there is probably not one concern in this country 
that can supply accumulators which can compare 
in quality or performance with any of those now 
in common use in many European stations. 

In traction work the same lack of progress 
in this direction exists, and elsewhere will be 
found described this company's effort to bullcoze 
& competitor after its own apparatus had been 
rejected. As the opposition in this instance have 
a strong case, it is to be hoped that they will main- 
tain their stand through the courts, and confine 
the obstructionists to the strict limit of their 


patents. 


Houpers of General Electric shares had one 
consolation when they saw the price drop to 311. 
There was only $31.25 more to lose on every share 
they held—unless, as in Richmond Terminal, 
there was &n assessment of $1.50 & share before 
they could get out clear. 


More The advantages gained by 
Lamp Factories the Trust in recent lamp liti- 
Closed. gation should not be under 
estimated. While they can not result in any 
material increase of earnings for the Trust itself 
within the next three months, they may easily 
pave the way for а further abuse of the privileges 
intended to be granted under the United States 
patent law. 

The flat refusal of the New York Edison Com- 
pany to sell lamps for use on an isolated plant in 
the Holland House, this city, noted in another 
column, is & fair example of what may be ex- 
pected in the future. The equally flat refusal of 
the proprietors of this building to change their 
method of lighting, and their purchase of a sup- 
ply of Westinghouse lamps, is proof of the fact 
that the purchasing public may be looked to to 
support independent manufacturers. 

While we look for a complete victory for the 
outside interests at the final hearing in the 
Oconto case, which is soon to come up, and the 
early re-opening of the closed lamp factories, this 
is no time to idly await developments, or to go 
to sleep. 

No opportunity should be lost for striking a 
blow at the Trust, and Exectricity’s only regret 
is that it is not able to print seven issues a week 
instead of one issue. 


е 
The Aid By the time this issue of 
of Congress ELECTRICITY reaches our read- 
Must be ers in the West, Congress will 
Invoked. have convened in special ses- 


sion, and it should be invoked to lend its aid to 
gecure justice to the entire public in the matter 
of the supply of electric lights—a publie neces- 
sity—and to those who have invested their money 
in good faith in electrical manufactures. 

The best interests of the art and of the 
trade demand that the Electric Trust should be 
compelled to abandon its illegitimate use of L nited 
States patents and to reorganize on an honorable 
and business-like basis. 

If every man in the trade does hia full duty 
in laying this matter before his Representative 
in Congress, a full and impartial investiga- 
tion of the methods of the Electric Trust can 
not be avoided. | 

Sueh an investigation would result in the 
annihilation of the Electric Trust. 

Execraicrry has on hand a number of copies of 
the blank forms of petition, printed two weeks 
ago, which we will be pleased to send free of 
charge to those who can use them. 

The Trust scheme is not yet dead. It has, in- 
deed, been crippled by the mismanagement of its 
own officials, and is temporarily weakened. But 
it is even now preparing to again raise its ugly 
head in defiance of the law, of decency, and of 
justice to invested capital. 

Now is the time to strike—the time for every 


enemy of monopoly to do his duty. 


Тнк Electric Trust having sold apparently all 
its treasury assets, the question arises, What will 
it sell the next time it needs money іп its busi- 
ness? Will it sell its factory machines and 
office furniture ? 
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The Truth The developments in General 

is Electric affairs last week were 

Coming Out. no surprise to those whose ac- 

quaintance with T-H. business methods extends 
back six or eight years. 


They were not а surprise to the Wall Street 
speculators, who have а cruel habit of forming 
their own judgment of the affairs of а company, 
regardless of the high standing of the executive 
heads, and regardless of the number of official 
misstatements put forth. 

If any опе was surprised it was those stock- 
holders who have paid no attention to ihe affairs 
of the company but have merely relied on the 
statements put forth by various members of the 
Board of Directors. And there is & mild suspi- 
cion abroad that some of these Directors, upon 
whose good names the company has lived for a 
year and a half, were also surprised. The 
comments of the Tribune are noteworthy as 
leading to this opinion. 

It is the honest opinion of EnEcTRICITY—And 
our opinion is reinforced by the judgment of the 
best-informed men in the business that the com- 
pany has from the start been paying money for 
dividends which never should have left the 
treasn cy, and that a rigid adherence to the spirit 
of the law would have made the payment of 
any dividend whatever an impossibility. 

A synopsis of the various reports given out 
from time to time since the company was founded 
will appear in due season; if the same methods 
had been pursued by men of less standing in 
their respective communities, there would have 
been talk long before this of vigorous proceed- 
ings. 

As the case stands to-day, the worst charges 
made by ELECTRICITY are thoroughly substanti- 
ated. Thousands of investors have lost their 
money in the largest electrical enterprise in 
America; they have lost it through the basest 
kind of misrepresentation, and the entire electri- 
cal business of the country will be the sufferer 
for a long time to come. Capital will not be 
easily found henceforward for any electrical 
enterprise whatever. 

When we went to press last week we scarcely 
looked for the fulfilment of our prophecies to 
come во soon. But from the partial report which 
we have obtained of what took place at the 
Directors’ meeting, referred to elsewhere, there 
is no reason to doubt that Drexel, Morgan & 
Company are in actual control of the company, 
and that & radical change in the management will 
not long be delayed. There is, further, no rea- 
son to doubt that the sub-companies in which the 
old T.-H. element were largely interested as indi- 
viduals, have been worked to milk the parent 
company in a way that was scarcely looked for 
by the New York members of the Board of Di- 


rectors. There will be a speedy end to this sort 
of thing. 
The Boston clique, notwithstanding their 


brilliant record as financiers in New England, 
have proved themselves but children in Wall 
Street knowledge, and their usefulness as actual 
managers isatanend. There can be no doubt 
in the minds of any student of the situation that 


it required the strong arm of Mr. Pierpont Mor- 
gan himself to save the company from wreck. 

Little by little the truth is coming out, and it 
will yet be plain to the bitterest enemies of ELEC- 
TRICITY that we have been too moderate in our 
criticisms. 

Thatthe General Electric Company has reached 
a turning point there is not a shadow of doubt. 
The success of the company will now depend on 
the thoroughness with which the T.-H. element 
are weeded out, and the liberality of the policy 
pursued towards their honest competitors in the 


field. 
Until there is some assurance from headquarters 


that these suggestions will be acted on, there will 
be no diminution of the odium under which the 
company is now suffering, no softening of the 
feeling of bitter hatred which permeatas the trade. 


eer 
In April last the General 


What 
Does It Electric Company published 
Mean? its first annual statement, 


making the flat assertion that the net profite for 
eight months had been upwards of $3,000,000, 
but withholding all information in regard to 
volume of business done and running expenses. 

And the stock went down. 

Some weeks ago there were many rumors 
afloat that the company was in serious need of 
funds, and that trouble was near at hand. 

The stock went down. . 

These rumors were officially denied. 

The stock still went down. 

Then came the sale of New York and other 
local Edison illuminating companies’ stock—a 
confession that the statements referred to had 
not been correct. At about this time the vice- 
president of the company was quoted in an inter- 
view as saying that the company ‘‘ had been” in 
need of funds, but that the sale of these Edison 
illuminating companies’ stocks would give them 
Then 
the vice-president denied having made such an 
Afterwards, we are told, he denied 


plenty of cash for a long time to come. 


admission. 


his denial. 
The stock continued to go down. 


Then came the official statement, which was 
not denied, that the proceeds of the sale of 
these gilt-edged treasury assets would pay all 
maturing obligations of the company then in 
sight. 

And the stock again went down. 

At this point the Wall Street bears asserted 
that these treasury assets had already been used 
as collateral for loans, and that the margin left 
to go into the Trust's treasury was not large; 
and ЕшЕствісітү asserted that when aman pawns 
his watch or his best suit of clothes he must be 
in need of funds. 

And the stock went down. 

Last week the Directors met '* to consider new 
contracts," as 1t was announced. 

And again the stock went down. 

After the Directors' meeting it was officially 
announced that it had been decided to sell 
$4,000,000 of treasury assets, which would pay 
off all the floating debt, and that 70 per cent. of 
the $4,000,000 had already been pledged. 

And the stock went down. 


The next morning it was rumored that Drexel, 
Morgan & Company had secured a controlling 
interest in the company. 

And the stock went up. 

The Art The Manner in which the agents 
of Drawing of the General Electrice Com- 

Specifications. pany endeavored to make a 
sure thing of the contract for -installing the pro- 
posed plant at the Joliet Penitentiary, as related 
last week, will surprise no one familiar with the 
methods of the Trust. The drawing of specifica- 
tions is a fine art, and no one understands it better 
than the General Electric Company. It is 
gratifying to know that the plan has not worked 
smoothly at Joliet, and that before the plant is 
installed there will be a square deal. 

That crookedness existed, and that crookedness 
was relied on to milk the State Treasury of $15,- 
000 to $20,000 there can be little doubt. 

To the Chicago Tribune is largely due the 
eredit for frustratiug the scheme before it was 
fully developed. 

The manufacturer. whether of dynamos, en- 
gines or boilers, who becomes & party to any 
scheme whereby other manufacturers are practi- 
cally barred from competition for a contract of 
this nature, publishes to the world the fact that 
he is afraid of competition, and the only infer- 
ence is that he is particeps criminis in an 
intended robbery; either his apparatus is not up 
to the standard or he hopes to get more than the 
market price by a ''divide" with the person 
authorized to make the purchase. 

It looks at this distance as though both the 
latter were features in the Joliet affair. 


Arc Lamp For vears the agents of the 
Specifications. Thomson-Houston Company, 
and lately of the General Electric Company, 
have given special attention to the drawing of 
specifications for plants upon which they were to 
bid and upon which they hoped to be the only 
actual bidders. They have never hesitated to 
adopt whatever means were necessary to bring 
the engineer around to their views, and in a 
great many cases they have been successful. 

In the matter of arc lighting they have, on ac- 
count of their ownership of certain patents on 
double carbon arc lamps, been industrious in 
their efforts to convince the public that the 
double-carbon lamp was the only practical all- 
night lamp, and they have been too successful in 
this regard. Whenever the opportunity presents 
itself, they get & clause worked in to the specifi- 
cations that bids will not be accepted on single- 
carbon lamps. 

This is а radical injustice, and it is time the 
public were made aware of the fact and of the 
reasons for the particular solicitude of the Trust 
lest single-carbon lamps be admitted to the com- 
petition. | 

The fact is that there has been material prog- 
ress in the making of arc lamps in the past few 
years, and there are now single-carbon arc lamps 
on the market which are guaranteed by respon- 
sible manufacturers for all-night service, and in 
many places throughout the country they are 1n 


use and giving perfect gatisfaction. 
And moreover the single-carbon lamps have в 
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decided advantage in the-fact that they are sim- 
pler in construction, more easily attended to, and 
less liable to get out of order. | 

Purchasers of electrical apparatus, whether 
individuals or corporations, should see to it that 
the field is left open for free competition. 
other way can they be sure of getting good value 
for their money. 


In no 


ee ...0. nn 
WE take pleasure in assuring the Electric Stor- 


age Battery Company of Philadelphia that ẸLEC- 


TRICITY is with them. We believe they have а 
good battery. And moreover, we wish to em- 
phasize the fact that the Brush patent, which has 
been from the beginning in the hands of people 
who cannot make a good storage battery, has 
been used long enough as a club to knock in the 
head all progress in that branch of the art. 


eyed Qi s | 
WHILE the New York Sun is recognized every- 


where as the brainiest newspaper in America, 
there has always been a strange fatality attending 
its prophecies, showing that а man may be a good 
scribe and at the same timea poor prophet. This 
has been especially marked in matters of finance 


and politics. Asan example, within forty-eight 


hours after the S'un proclaimed General Electric 


a good buy at 46 or thereabouts the stock 


dropped to 88. : 


Тнк Brooklyn City Railroad, which has had 
about 600 T.-H. car equipments in use for the 
past year, has used better judgment in placing its 
last order for 100 motors. Fifty of them will be 
of the Curtis Electric Company's make and fifty 
of the Westinghouse type. 


A Remarkable Statement. 


How the General Electric Company Tried to Silence 
Criticism. 


(From the Brooklyn Citizen.) 

“ln the vicinity of eighty people who had ventured to 
criticise the conduct of the General Electric management 
were threatened with imprisonment. When the stock was 
selling out at 75 it was suggested in this column that but 
for the fact that criticism or adverse comment regarding 
the policy of the management or the condition of General 
Rlectric was almost an indictable offence a few plain re- 
marks might be made.” 


The outrageous attempt to throttle ELROTRIO- 
Iry made by the Trust is a matter of record. The 
failure of that attempt is also, we are proud to 
say, & matter of record. 

The day that General Electric securities were 
listed on the New York Stock Exchange the 
affairs of that company became of public interest, 
and were legitimate subjects for newspaper com- 
ment. 

The desperate effort made by the officials to 
keep the facts from the public has been one of 


the chief causes of the loss of confidence by its 


stockholders. 


If the company’s affairs had been in a healthy 


condition the publication of a full and clear 
statement would have been the natural course to 
pursue. 

When all the vital facts were suppressed—the 
gross business done and running expenses—it 
was conclusive proof that they were not fit to 
publish. 

The Trust may threaten eighty people with 
arrest every day in the year, but ELECTRICITY 
will, as heretofore, publish all the news and draw 
its own conclusions. 


Legal Notes. 


The Packard and Buckeye Lamp Factorie 
Closed. | 


On Friday, July 28, Judge Ricks, of the United 
States Circuit Court for the Northern District of 
Ohio, on behalf of the Edison Electric Light 
Company et al., granted restraining orders 
against the New York and Ohio Company of 
Warren, Ohio, and the Buckeye Electric Com- 
pany of Cleveland. 


Judge Grosscup is Needed in New York. 


‘On June 30, as announced in ELECTRICITY at 
the time, Judge Lacombe granted an order re- 
straining the Holland House and others in this 
city from using Sawyer-Man lamps. Thirty 
days were granted to provide new lamps. The 
Holland House has a Westinghouse isolated plant. 
The proprietors applied to the Edison Com- 
pany for lamps, but were met with a flat 
refusal unless they would also use the Edison 
curr ent. 

Finally, а supply of the Westinghouse stopper 
lamps having been purchased, the hotel was 
properly lighted without any infringement on 
the Edison patent. 


Suit has been begun in the Circuit Court at 
Chicago by Campbell, Zell & Company of Balti- 
more, Md., against the Illinois Electrical Forg- 
ing Company for $25,000. The action ів brought 
to collect an account of $22.500 for boilers and 


machinery supplies furnished the defendant com- 


pany and for damages and costs. 


On Thursday last two suits were begun in the 
United States Circuit Court, New York, by the 
Edison Electric Illuminating Company, respec- 
tively against the Mount Morris Electric Light 
Company and the United Electric Light and 
Power Company, for injunctions restraining them 
from supplying current for incandescent lamps. 
These suits are the first suits brought on the 
patent in question against competing central sta- 
tion companies. The hearing will be held be- 
fore Judge Lacombe on the 2d inst. 


Commissioner Seymour of the Patent Office 
has rendered a decision in the disbarment pro- 
ceedings of Church & Church against Foster & 
Freeman, attorneys for the Bell Telephone Com- 
pany, and William E. Simonds, late Commissioner 
of Patents. Mr. Seymour finds that Foster & 
Freeman are not guilty of wrongdoing, as charged. 
As to ex- Commissioner Simonds, he finds that 
what he did was within his discretion as Commis- 
sioner, and that the taking of the copies of the 
Drawbaugh application, especially as he had the 
consent of Secretary Noble to do so, was not, 
under the rules of the office, a matter of which he 
could be cognizant. The complaint, therefore, 
against all of the parties was dismissed. 


The Brush Electric Light and Power Company 
of Niagara Falls has made application to Justice 
Ward, of the Supreme Court, for an order of 
voluntary dissolution. The order is desired to 
enable them put affairs in shape to be sold to the 
Buffalo and Niagara Falls Electric Light and 
Power Company. 


Death of John Stephenson. 


John Stephenson, the pioneer of American 
street railway car builders, died on Monday, the 
91st of July, at his home near New Rochelle, age 
eighty-four. He was born in County Armagh, 
Ireland, and came to this country with his parents 
in 1811. 


Flight of Charles C. Lockstaedt. 
Charles C. Lockstaedt, who put in a bid for 
lighting the World's Fair in the name of the 
South Side Machinery Company and afterwards 
turned the matter over tothe Westinghouse Com- 


pany, who secured the contract, has fled from 
Chieago, after having discounted notes for up- 
wards of $50,000 to which he had forged the name 
of the, Westinghouse Company. 


General Electric. 


Notes and Comments from Various Sources. 


The collapse of the General Electric securities 
discloses a large floating debt on the heels of the 
declaration of a dividend at the rate of 8 per 
cent.— New York Times. 


At a meeting of the Board of Directors of the 
General Electric Company it was decided to offer 
to the stockholders securities now in the treasury 
sufficient to pay the entire floating debt of about 
$4,000,000. Of the amount necessary to under- 
write the above, seventy per cent. nas already 
been subscribed. The dividend will be paid on 
Tuesday in cash. А circular will be issued early 
next week offering to the stockholders for every 
100 shares of took $1,500 par value of the веспп- 
ties in the treasury, which are to be sold at a 
price to net 80 per cent. of their par value.— 
Statement of the Board of Directors. 


At the office of the General Electric Company 
to-day there was a positive refusal to add any- 
thing to the brief and indefinite statement made 
yesterday afternoon concerning the conclusions 
reached the Board of Directors. It was re- 
quested that the securities in the treasury” 
referred to in that statement as to be used for the 
payment of the entire floating debt of $4,000.000. 
be specified, but the request was denied.— Eren- 
ing Post. 


The inference from the statements made by 
officials of the General Electric Company for 
weeks and months was that this concern was 
placed in an impregnable position when $6,000,000 
of the 5 per cent. debentures were floated some 
time since. The claim now that the insiders took 
the series at par and have also been heavy losers 
on the stock does not go far towards restoring 
confidence. — World. 


The raid on General Electric was helped, un- 
doubtedly, by liquidation in that stock on the 
part of tired holders, who are tired not only of 
the continued decline in the quotations, but also 
of the 10 that is observed concerning the 
operations of the company's business. — Daily 
America. 


The statement that the company had somethin 
to sell looked as though they needed money an 
were willing to let go their household effects to 
obtain it. Another criticism was that it looked 
strange for a company in such a condition to 
declare with one breath that it needed money and 
with the next to assert that the dividend, due 
August 1, of 2 per cent. was waiting in cash to be 
paid.— World. 


It would appear from these statements that the 
worst about General Electric is now known. 
This may be true as to its future but not as to its 
past. According to excellent information, the 
company has not derived the fullest benefits that 
it might from its dealings with subsidiary cor- 
porations.—New York Sun. 


Within two months it was stated on high author- 
ity that the company had cash or quick assets 
much beyond its present obligations. It is hardly 
credible that a floating debt of $4,000,000 has 
been incurred in sixty days.— Tribune. 


The untoward developments in the financial 
situation recently, rather than any sense of their 
duty to their security holders, have finally com- 
pelled an acknowledgment by the eminent 
capitalists referred to of the actual condition and 
necessities of the General Electric Company.— 
Brooklyn Citizen. 


— — 


The official announcement that the General 
Electric Company had a floating debt of 84, 000. 
000, and that it was forced to sell treasury assets 
in order to meet these obligations. was & most 
disagreeable surprise. It is only two months ago 
that an officer of the company stated that the sale 
of its Edison Electric Illuminating stock fur- 
nished money enough to meet all its obligations 
for some time, and itis within two weeks that the 
directors declared the usual quarterly dividend 
of 2 per cent. Itis no wonder that the price of 
the stock fell abruptly.— Tribune. 


— — — — 
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Litigation Invited. 


— ne 


The Consolidated Electric Storage Company 
Must Prove its Allegations. 


The Electrical Storage Battery Company of 
Philadelphia, one of the few competitors of the 
Consolidated Company, has come into violent 
collision with the latter on the question of patent 
infringement and has taken steps to bring the 
question before the courts at once. The Metro- 
politan Railway Company of Washington 
recently adopted storage batteries on their road 
and have been trying a number of differ- 
ent makes of batteries, of which the ‘‘ Chloride 
Accumulator’ made by the Philadelphia Com- 
pany proved one of the best. 

The Consolidated Company, which under the 
Brush patents elaims everything in this line ex- 
cept the plain Planté plates, notified Mr. Pearson, 
President of the Metropolitan Railway, in Febru- 
агу and again in July, that they were about to 
proceed against the Philadelphia Company, and 
warned him against purchasing or using the 
chloride batteries. The following reply from Mr. 
Gibbs, of the Philadelphia Company. speaks for 
itself : 

Electrical Storage Battery Company, 
Drexel Building, 
Philadelphia, Pa., July 27, 1898. 
Mr. WiLLIAM Ввлских, President Consolidated 
Electric Storage Co., New York, N. Y. 


Dear Str: Iam favored with copies of your 
letters of the 27th of February and 24th of A : 
1898, to Mr. George W. Pearson, President of the 
Metropolitan Railway Company of Washington, 
D. C., wherein you state that the battery manu- 
factured by the Electric Storage Battery Com- 
pany of Philadelphia is a clear infringement of 
the Brush patents, and of which ''there is no 
earthly doubt." 

There may be no doubt in your mind. "This is 
not surprising, ав you seem to be completely 
ignorant of the state of the art ав appliel to the 
manufacture of storage batteries, but you will 
find the very greatest legal doubt when you come 
to take the advice of competent lawyers and ex- 
perts who are familiar with the state of the art 
and do not rely upon your statements, No com- 
petent lawyer or expert can honestly advise you, 
with a full understanding of our battery and your 
Brush patents, as construed by the courtes, that 
our battery infringes any claims of your Brush 
patent. 

You show your ignorance of our battery when 
you say They cast a lead frame or support 
around tablets of active material," for we do 
nothing of the kind. Our tablets are not of active 
material when the frame is cast around them, and 
that even you ought to know considering the 
experience you are supposed to have had with 
storage batteries. Our active material is formed 
out of th» tableta by electrical disintegration 
after the tablets are cast and the frame cast around 
them. Again, the claims of your Brush patent, 
as construed by the courts, аге not for active 
material of absorptive substance," but for a plate 
or suitable support primarily coated or combined 
with mechanically applied active material or ma- 
terial adapted to become active,” as you no doubt 
know, and should have said had your desire been 
to truthfully advise Mr. Pearson instead of to 


deceive him to our injury. 
By what authority do you say our battery in- 
fringes the claims of your Brush patent ? Surely 


on the authority of no court, for, you well know 
that no court has declared our battery to be an 
infringement, and although we have been. to your 
knowledge, openly engaged in manufacturing our 
batteries for some years, you have not, down to 
this moment, proceeded against us, although 
threatening to do so for nearly eight mon 
past. You apparently propose to dispose of our 
battery &nd business without even resorting to 
the courts wherein such questions are usually 
determined. 

Undoubtedly this is the safest way for you, con- 
sidering that our battery is totally unlike any 
battery yet held to be an infringement of your 
patents, and that it is a battery 100 per cent. 
better in every particular than any battery ever 
manufactured by you or under your patents. lt 
certainly is a great burlesque on your intelligence 
or the intelligence of your engineers that we are 
able to manufacture a battery 100 per cent. better 


than any you ever produced if any features of 
your patents are employed by us. 

Unlike you, we have sufficient confldenoe in 
our position to submit the question to the courts 
empow эгей to consider and determine such ques- 
tions, and there we invite you to meet us at once, 
and unless you do 80 or discontinue your libel- 
ous statements against our battery, we will take 
such steps as we are advised are open to us to 
protect our interests. 

We are advised by our counsel and experts that 
our battery does not infringe any of the claims 
of your patents, and having confidence in their 
opinion we propose to continue making and 
selling our battery, and shall protect апа save 
harmless all users of them, not only as against 
any claim you may make, but against all claims 
from whatever source. 

Now, being advised of our intentions we de- 
mand, in view of statements made in your letter 
to Mr. Pearson, and toother perties, that you pro- 
ceed at once against us on а bill forinfringement, 
accompanied with motion of injunction, so that 
the question of our infringement of you patents 
may be determined; and to that end we advise 
you, viz.: 

We are a New J ersey corporation with a fac- 
tory at Gloucester in that State where batter- 
ies are being manufactured daily, and we will at 
any time furnish you with one of our batteries, 
at the usual price, accompanying same with a 
sworn statement of precisely how they are made, 
with permiasion to use the same in any proceed- 


E against us. 
e have, to avoid delay, authorized our 
counsel, Mr. John R. Bennett. Potter Building, 


New York City, to accept service of papers in 
our пате and to aid you in every way possible to 
reach the courts at the earliest possible moment, 
апа you can arrange with him, either direct or 
through your counsel, for one of our batteries 
and a statement of its construction. 

If you have confidence in your position you 
wil, of course, accept our most reasonable 
proposition to proceed against us at once, and if 
you do not we hereby notify you that we shall pro- 
ceed against уоп to protect our interests, holding 
[09 responsible for the damages resulting to our 

usiness by the making of statements and the 
sendin 
88 you 


out of such unfounded libelous letters 
ave sent to Mr. Pearson. 


Very truly yours, 
W. W. 8 President. 


Mr. Gibbs’s opinion as regards the non-infringe- 
ment is supported by Dr. C. F. Chandler, who, in 
8 report on the chloride accumnlator, says: 


In conclusion I am therefore of, the opinion 
that your battery does not either in itself, in the 
process by which it is manufactured, or in its use 
infringe the claims of the Brush patents. 

“Таш familiar with all the batteries that have 
been held to infringe the Brush patents, and in 
all of them the distinguishing features of the 
Brush invention as set forth in the above quoted 
passages of the opinion of the Court of Appeals 
were clearly present. ` 

No battery such as yours has been held to be 
an infringement of the Brush patent, and from 
my understanding of the opinion of the court of 
last resort, the Circuit Court of Appeals, such 
conclusion would be impossible." 


The chloride socumulator plates are manufac- 
tured in the following manner : Chloride of lead 
and chloride of zinc mixed in the proper propor- 
tions are cast into rectangular tablets which may 
be then sul)jected to such treatment as will with- 
draw the chloride of zinc and at the same time 
decompose the chloride of lead and thus convert 
the tablets into plates suitable for use in storage 
batteries without any further mechanical treat- 
ment. 

It is customary, however, to first incase the 
tablets in a frame of metal, which serves to hold 
them rigidly and protect them from injury in 
handling. This is accomplished by placing the 
tablets of chloride of lead and chloride of zinc 
in a suitable mould and pouring in a melted alloy 
of lead and antimony, which flows around the 
tablets, forming a frame in which they are firmly 
and permanently fixed. 

The above constructed plates of chloride of 
lead and chloride of zinc are not capable of use 
in a storage battery. They are not capable of 
serving as oxygen plates as they will not absorb 
oxygen. 


They are not capable of use as hydrogen plates, 
as not only would their immersion in the dilute 
sulphuric acid of a storage battery cell result in 
contaminating the fluid with chloride of zinc, 
which would be fatal to its proper action as a 
storage battery fluid, but the effect of hydrogen 
liberated would, if any action took place, be to 
form hydrochloric acid with the chlorine of the 
chloride of lead, which hydrochloric acid would 
further contaminate the fluid and make it inop- 
erative as a storage battery fluid; moreover, these 
tablets are non-conductors of electricity. 

It is evident, therefore, that the plate of tableta 
consisting of chloride of lead and chloride of 
zinc is worthless in its present condition as a 
storage battery plate, and cannot be used as 
such. Its chemical composition must first be 
radically changed in order to fit it for service in а 
storage battery either as an oxygen or as a 
hydrogen plate. This chemical change is brought 
about by means of a bath of chloride of zine or 
some equivalent substance in which the plate of 
tablets is to be immersed in connection with a 
slab of metallic zinc. This arrangement is in 
fact a primary battery in which the zinc acts as 
the positive element while the tablets constitute 
the negative element. 

The chemical action in this combination resulte 
in withdrawing the chloride of zinc from the 
tablets by simple solutionin the bath, and the 
withdrawal of the chlorine of the chloride of lead 
from the tablets and the fixing it in combination 
with the zinc with the formation of chloride of 
zinc. 

The chloride tablets in the plates are not in any 

sense active material, nor are they material cape- 
ble of becoming active in a secondary battery 
fluid. 

They only constitute material which may be 
subsequently rendered active by the electrical 
disintegration which is brought about when they 
are connected with the zinc plates in the bath of 
chloride of zinc. When the process of electrical 
disintegration is complete and we have washed all 
the chloride of zinc out of the plate, we havea 
mass of metallic lead which is suitable for imme- 
diate use in a storage battery without the tedi- 
ous forming process of Planté, and without the 
application of any active material or material 
about to become active by the processes of Brush 
or Faure. 


Cleveland Likes the Trolley. 


The Cleveland City Railway Company has an- 
nounced that it will abandon cable power on its 
Payne Avenue line, about three and one-fourth 
miles in length, and equip it with the trolley this 
fall. This company is a consolidation of the 
Cleveland Cable Railway Company and the Wood- 
lawn Avenue and West Side Street Railroad 
Company. The latter road was equipped early 
in the spring with the trolley on all its lines but 
one, which still retains horses, and when the 
combination was effected it was predicted that 
the cable would be superceded by the trolley. 

Cable traction has not been a signal success 
here and the trolley has. The cable road was 
built to float bonds on rather than to earn divi- 
dends on ita stock, and it has been found that 
electric traction is cheaper here than cable and 
less likely to suffer complete paralysis from a 
broken cable. 

It is believed that the Superior Street cable, 
which is the other branch of the road, will be re- 
placed as soon as practicable by electricity. It 
is clear that the cable cannot compete with the 
trolley in Cleveland. 


Among the wedding presents of the Duke of 
York and Princess May was an electric launch 
from the Royal London Yacht Club. 
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Boston Notes. 


As the topic uppermost in men's minds in 
Boston the present week has been the General 
Electric Company's affairs, so it is entitled to first 
mention in these notes, There is no gainsaying 
the fact that everybody is becoming interested in 
the Trust, and as each succeeding day has dawned 
the interest has increased until just now, when it 
may be said that matters are at white heat. Slump, 
slump, slump has been the action of thestock, and 
these repeated tumbles, helped by the well 
founded statement that 2,000 employees have been 
laid off at Lynn, and the removal of the railway 
department to New York, have caused such uni- 
versal consternation that everybody feels confi- 
dent the end is near. When stocks begin to go 
off 8 and 9 points at а bound as General Electric 
has done to-day, no wonder men begin to ex- 
claim, Where are we at?“ and Listen, if you 
want to hear something drop.” 


That is a mighty powerful searchlight that has 
just been finished by the Schuyler Electrio Com- 
pany of Middletown, Conn., if we may believe the 
newspaper reports which state that, with lens and 
mirror five feet in diameter, the light shown by 
this monster wil be equal to 375,000.000 candle 
power. We rather suspect the printer has wrongly 
added three ciphers, thus making millions when 
they should have stated 875,000 candle power. A 
light of the last named power is a good deal of a 
flame and indicates how useful electricity has be- 
come for lighting up the dark corners of the 
earth. 

We have heard of two or three magnificent 
contracts for lighting plants ready for placing in 
New England as soon as the commercial and 
financial outlook improve. For no other reason 
are they withheld for the present, and this is an 
indication of the boom that may be expected as 
soon 88 the clouds lift, and that they will lift ere 
long is the sincere wish of everybody engaged in 
the electrical as in all other businesses. 


Col. L. W. Burnham, the genial manager of 
he Electric Gas Lighting Company of this city, 
was to have left Boston for a two weeks’ sojourn 
in Chicago in company with his биш оп 
Wednesday, but owing to asudden attack of sick- 
ness he has been unabie to start this week. Col. 
Burnham is so widely known and universally 
respected that his innumerable friends ell over 
the country will receive this intelligence with 


regret. 

A gigantic and handsome electric switchboard 
is in course of construction at the works of the 
W. 8. Hil Electric Company, for the Boston 


Museum, the popular old family theatre, that is 
being renovated throughout and equipped with 
electric lights, fans and other devices. 


The great gathering of cyclists and others at 
Waltham last Monday evening to see the races 
that were run under the brilliant rays of innumer- 


able electric lights were more than pleased with 
the entire arrangements. Though several of the 
crack wheelmen did not materialize, the crowds 
thoroughly enjoyed themselves, the electric 
illuminations demonstrating the practicability of 
having out-door sports and pastimes arranged to 
take place after darkness has set in with as great 
assurance of their being successful as on the most 
brilliant day. A ee, м 

The frequent exceedingly hot days we have 
had of late have given quite a boom to the fan 
motor business, so that every local manufacturer 
of these useful devices has beep, about cleared 
out of his stock, hence the Yectories are kept 
pretty busy in that particular line. More than 
one Boston firm has already sold every fan motor 
equipment it can make up to the end of the 
season. 

The large factory that is being erected in Mil- 
ford, Mass., for the building and equipping of 
storage battery electric сагв ів being pushed by 
the company, which does not seem at all daunted 
by the defeat it has sustained recently 1n the State 
Legislature. So sanguine is the company that it 
isa matter of only a few months, or at most a 

ear or two, when the public will insist on iue 

attery propulsion, that it is determined to be 
ready for that time, although even now itis doing 
quite a business in its own special line and has 
more to come. 


General News. 


What Is Going on in the Electrical World. 


Denver, Col.—Moonlight excursions over the 
electric lines here are а popular fad this summer. 


Gettysburg, Pa.—Notice to vacate the battle- 
field has been pen to the electric railway com- 
pan AL was laying ite tracks within the lines of 

e battle. 


Aurora, Neb.— Bonds have been voted by this 
city to put in an electric light plant in connection 
with the waterworks. The city willown both the 
waterworks and the electric light plant. 


Norwalk, Ohio.— Work on the Sandusky, 
Milan & Norwalk Electric road is at a standstill, 
and the men have been laid off on account of lack 
of funds caused by the present financial trouble. 


Memphis, Tenn.—The great driving-wheel in 
the electric power house here exploded on Friday 
last, the flying pieces tearing up the building and 
instantly killing the engineer, Patrick Mc- 
Dermott. 


Smyrna, Mich.—The Spencer Electric Light 
and Power Company, which recently filed arti- 
cles at Belding, will put in two large dynamos at 
Symrna, utilizing the excellent water power at 
this place. 


Flatbush, L. I.. N. Y.—The Knickerbocker 
Electric Light and Power Company has been 
granted a franchise to ‘‘conduct and distribute 
electricity for lighting, for power or traction 
within the town of Flatbush.” 


Woodhaven, L. I.—The Jamaica town board, 
having rejected the bid of the Suburban Electric 
Lighting Company to furnish Woodhaven with 
arc lights at $80 per lamp, this village will remain 
in its present unlighted condition. 


Washington, D. C —Negotiations have been 
concluded through which the Great Falls Electric 
Railroad has passed into the possession of a syn- 
dicate, the controlling interest being held by 
Stilson Hutchins and Jacob P. Clark. 


St. Louis, Mo.—The East St. Louis Electric 
Street Railroad Company hasincreased its capital 
stock to $500,000 and issued bonds, the proceeds 
of the sale of which will be used to complete the 
double track extension to Fireworkstown. 


Buenos Ayres, 8. A.—Mayor Latrobe, of 
Baltimore, having heard that Buenos Ayres had 
an excellent system of electric lighting, wiote to 
the American consul for information about it, 
and the consul’s reply was that Buenos Ayres is 
lighted by gas. 


Leavenworth, Kan.—The city attorney has 
been instructed by the city council to institute 
proceedings in the District Court to compel the 
dummy line to forfeit its charter. This means 
that the company will either build an electric 
road or be deprived of all rights in the city. 


Baltimore, Md.—The Southern Electric Com- 
pany, of Baltimore, has made a voluntary assign- 
ment. Failure to collect overdue accounts made 
it impossible for the company to meet its obliga- 
tions. The assets of the concern are estimated at 
$175,000; liabilities, $100,000. 


San Francisco. —At the annual meeting of the 
stockholders of the California Electric Light 
Company the old board of directors were re- 
elected. The directors organized and elected 
the following-named officers: President, John 
R. Spring; vice-president, George H. Roe; sec- 
retary, Ў R. Green; treasurer, the Nevada 
Bank. 


Portsmouth, О. —Work on the Portsmouth 
electric railway was begun on the 20th inst. ‘‘amid 
music and oratory." Speeches were made by 
George Davis, president of the company ; Sam 
Timmonds, its secretary; Jas. Whiteley, the con- 
tractor, and by leading citizens. After the 
speech-making the band played enlivening airs. 


Elmira, N. Y.—At the conclusion of the 
Knights of Pythias parade here on Wednesday 
last, Manager Baldwin, of the Elmira and Horse- 
heads Electric Railway, ran a solid train of six- 
teen cars to Eldridge Park, carrying nearly a 
thousand people. This is believed to be the great- 
est train ever run in this country by electric 
motors. 


New York.—On Thursday night last the en- 
tire telephone plant at the Eighteenth street 
branch of the Metropolitan Telegraph and Tele- 
phone Company was destroyed by a fire which 
gutted the building. The plant was valned at 


$40,000.—The sheriff, on Friday last, sold ont 
the effects of the Electrical Device Company, 
No. 42 Wall street. 


Philadelphia. — President Widener, of the 
Metropolitan Traction Company, states that the 
business of the Catharine and Bainbridge streets 
road gives an example of the success of the trol- 
ley in Philadelphia. The thirteen cars on that 
line run by electricity are making five hundred 
and sixty miles per d more mileage than was 
made by eighteen horse cars, and the receipts 
have averaged since the starting an increase of 
sixty per cent. : 


Boston.— The creditors of Jerome Redding & 
Company, electrical engineers and manufacturers 
of electrical goods, have decided to have the 
business continued by the assignee, the commit- 
tee being continued to actin an advisory capacity 
in co-operation with him. The direct liabilities 
are about $6,500 апа the indirect $500, while the 
assets nominally aggregate about $12,000. It is 
thought that the creditors will eventually get 
their pay in full. 


Pittsburg, Pa.—The electric fountain to be 
donated to Schenley Park, this city, by the Fifth 
Avenue and Duquesne traction companies has 
been ordered, but it will not be completed for a 
month. It will probably be in operation by Sep- 
tember 1. The plans are elaborate and the total 
cost will reach $20,000. The makers promise that 
it will be the finest of its kind in the world, sur- 
passing even the remarkable fountain in Lincoln 
Park, Chicago, one of the wonders of that city. 


Danville, Ky.—It is reported that a dicate 
of wealthy Englishmen have purchased the Cum- 
berland Falls, in Whitley County, and will erect 
there an immense electric plant, utilizing the falls 
as a motive power. From this plant they expect 
to furnish light and power to cities, corporations 
and individuals at a distance at a nominal cost.. 
They also propose to build an electric passenger 
and freight railway from Jellico, via Williams- 
burg and the falls, to some point on the Cincin- 
nati Southern Railway. 


Noblesville, Ind.— The officers of the Chicago 
and Central] Indiana Electric road а few days 
ago fileda petition with the board of comm 
sioners of Marion County, at Indianapolis, asking 
for the privilege of running their tracks alo 
the highways of said county to Broad Ripple, an 
thence to the corporate limits of Noblesville. The 
petition was withdrawn temporarily to arrange 
some details, and will be filed again. Three lines 
have been surveyed. It is said a novel piis d 
battery by a local inventor will be tested by the 
company, and if approved will be used on the 
road. 


Paterson, N. J.—The New Jersey Improve- 
ment Company, composed of New York, New 
Jersey and Philadelphia capitalists, is said to be 
preparing to build an electric railway between 
Paterson and New Brunswick, passing through 
or near Montclair, Orange, Plainfield, South 
Orange, Bloomfield and Metuchen and skirting 
the Orange Mountains for thirty miles. The 
officers of the company are: President and gen- 
eral manager, Jacob L. Stadelman, of Bath, Pa.; 
secretary, John N. Bethel, of Philadelphia; treas- 
urer, Charles E. W. Smith, of Morristown; 
directors, Lewis C. Mars, Philadelphia; Roland 
F. Hill. New York; A. D. Thompson, Plainfield; 
and William N. Mills, Boston, Muss. 


Lancaster, Pa.—The Pennsylvania Traction 
Company's board of directors have elected Hon. 
John J. Patterson president of the company. 
Work will be started immediately on the mein 
line from Philade]phia to Harrisburg, but the 
first system that will be built will be what is to be 
called the Lancaster system. This is to consist of 
five different lines ч they areall expected to be 
completed and equipped by Christmas. The speed 
of fifty or sixty miles an hour is expected to be 
attained on the main line, which is intended to 
compete with the Pennsylvania Railroad for pas- 
senger traffic. А branch of the National Broth- 
erhood of Electrical Workers was organized here 
recently; twenty-five names were enrolled. 


The Law Battery. 


Figure 1 represents the Law Battery complete. 

Fig. 2 shows the carbon and zinc (nezative and positive 
element8) connected to the cover. The negative element or 
Law Double Cylinder is a body of carbonized material 
moulded in the form of a cylinder within a cylinder, weigh- 
ing 250unces, and being 6 inch. long x 314 Inch. in diameter 
over all. thus giving an enormous surface for so smalls 
body, there being 147 square inches of exposed carbon sur- 
face in this negative element. This is more than double 
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the surface usually found in open circuit negative ele- 
ments. 

The Law Battery depends for its holding-up and recu- 
perating power on this large exposure of the negative ele- 
ment, which takes care of the hydrogen gas created when 
the circuit is closed. There is nothing inthis negative 
element to deteriorate, for as soon as the cell is thrown 
out of circuit, or is at rest, the gases dissipate and the 
element is restored toits normal condition. It is the prac- 
tice in a great many elements to use a depolarizer, а 
chemical which undergoes a constant change from being 
called on during action of the battery to give off oxygen, 
and oftentimes when the cell is supposed to be at rest. It 


Fra. 1. 


is this loss of chemical energy which deteriorates and 
renders useless the average negative element, and the 
peculiar construction and large exposed surface of the 
negative element of the Law cell render the use of chemi- 
cals unnecessary. The element does not deteriorate with 
use, and its service is most uniform and reliable. Its 
maintenance is without cost. | 

The positive element consists of a rod of alloyed ziuc 
and mercury, 5% inch. long x 36 Inch. in diameter. 

The jaris of flint glass, 4% inch. diameter by 8 inch. 
high. The cover is of material closely resembling hard 
rubber in appearance. The flange of the cover carries 
three lugs adapted to envage with small lugs on the inside 
of the neck of the jar. A slight turn of the cover when in 
place locks and seals the jar so that the solution cannot 
evaporate ог creep out. This evaporation and creeping is 
a Getriment to the good working of a cell, as thereby the 
internal resistance is increased, and very frequently corro- 
sion of the cor nections or wires occurs from this cause. 

The zinc and carbon elements are bolted to the 
cover by means of a carbon-head-screw. Here again the 
Law cell is unique. Instead of connecting the metal post 
directly to the negative element a small carbon button is 
used into which the binding-post is firmly imbedded by a 
process used only by the Law Company. This button ts 
made of very hard carbon of very heavy pressure, and 
after the binding-post is placed in position the carbon 
button is treated to a process which drives out all the air 
and moisture from the carbon button and renders it thor- 
oughly impregna5le to moisture. The button complete 


Fig. 2. 


ud in half, showing dowel and metal, is illustrated in 
Fig. 3. 

It will be observed that the negative element itself is 
not treated in any way with paraffin or other oils. 

It is impossible to connect the metal binding-post to the 
carbon element direct and so treat the element as to pre- 
vent moisture and consequent corrosion at point of con- 


tact between metal and carbon, as this corrosion is an 
electrolytic action, and if enough paraffin was intro- 
duced into the element to prevent the absorption of mois- 
ture the element would be ruined as a negative element. 


The excitant consists of five ounces of prime white 


granular sal ammoniac put up in a circular pasteboard 
box, illustrated by cut No. 4. 

The complete cell is 8 inch. high over all x 43 inch. 
square, and weighs 454 lbs. 

The metal binding-posts are tin plated. which prevents, 


ко. 3. 


to а great extent, the unsightiy appearance caused by 
handling the binding-posts with wet hands. 

Thecellis thoroughly &dapted for telephone work and 
for electro-therapeutical work. The company guarantee 
against corrosion or renewal of any part of the cell ex- 
cepting the zinc and ва! ammoniac, which, of course, wear 
out with use. 

Fig. 5 represents the Clay Porous Cup element made by 
the Law Battery Company, generally kuown as the Le- 
clanche Disque." This element differs from the usual 
manufactured article from the fact that the lead head has 
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been done away with anda patented connection used іп- 
stead, which renders corrosion at this point of the element 
Impossible. 

By referring to illustrations 6 and7 the different paris of 
the connector can be understood. The washers next the 
screw are of pure block tin. having a centrally perforated 
hub projecting from one side. These hubs fit the hole in 
the carbon plate and project into the same from the oppo- 
Site sides. The faces of the washers bear 
rigidly against the opposite faces of the 
carbon plate. The screw passes cen- 
trally through both of these hubs from 
one side of the element to the other. A 
small tinned washer is placed immedi- 
ately under the head of the screw and 
bears against the large tinned washer. 
The thread end of the screw carries а 
nut whieh clamps the carbon plate and 
the washers securely together. Next to 
this nut on the screw is placed a tinned 
washer, then a binding nut and last a lock nut. Between 
the washer and the binding nut the conducting wire lead- 
ing from the cell is to be clam pe d. 


FIG. 6. 


It will be observed that the hubs on the tinned washers 
effectually prevent contact between the carbon plate and 
the screw, the axis of this screw being held in a position 
concentric with the hub, and therefore the contact and 
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Fig. 5. 


connection is from the carbon plate direct to, and only to, 
the pure tinned washer, which covers a large surface each 
side of tke plate. 

An attempt has been made to prevent corrosion by sur- 
rounding that portion of the screw stand- 2 
ing in the carbon, and which was liable to 
come in contact with it, by using soft 
rubber washers or an insulating tape, 
but both these methods have been found 
to be ineffective, for after a short period Fid. 7. 
of time the rubber loses its elasticity and becomes a seat 
for the moisture, or the tape becomes ineffective and 
draws апа holds the moisture between the screw and the 
carbon, and the electrolytic action causes corrosion. 

The electromotive force of this cell fitted with this ele- 
ment together with an alloyed zinc and good sal ammonia 
18 1.55 volts, and the amperage 18 In excess of that possible 
where a lead head is used. because of the extra resistance 
and the always present corrosion in the lead head. The 


Fig. 8. 


crushed carbon and manganese used as a filler is selected 
with special reference to the work, and a third element is 
added in the filling which increases the Е. M. F. to 1.55 
volts. 

This connection has been fitted to all sizes of carbon 
plates and finds high commendation among the telephone 
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oompanies, who use it in connection with a standard cell 
used fcr long distance work. 

Fig. 8 shows a Single Cylinder Carbon Cell also manu- 
factured by the Law Battery Company. 

This consists of a cylinder made integral, with cover 
different from other Cells of this class from the fact that 
the jar used is around Leclanche jar with pour-out, and 
the porcelain bushing through which the zinc passes fits 
into this pour-out in the jar so as to prevent the carbon 
from turning. In other words, the cylinder is adapted to 
be used with a stock Leclanche disque jar. Tho zinc, how- 
ever, is a special zinc and is an alloy, moulded with lugs at 
its top which hold it in place in the porcelain bushing and 
away from the bottom of the jar. This cell is specially in- 
tended for bell hangers and for that class of work where а 
reliable but cheap cell can be used. 

Fig. 9 represents a Carbon Porous Vessel with a screw 
cover. Carbon porous cups as hereto ore made for open 
circuit work have been filled with manganese and then 
permanently closed by filling or plugging with wax, which 
it did not pay to remove, so that when the element had 
lost its efficiency the depolarizing agent could not be re- 
newed, but the complete elemeat went to the ash barrel and 
a new one substituted. The illustration comprehends a 
carbon porous cup vessel in combination with a removable 
carbon cover. The cover being removable allows the re- 
newal of the manganese or depolarizing agent whenever the 
same has become exhausted or deteriorated through work. 
This carbon porous cup and cover will doduty for an incal- 
culable number of renewals of the depolarizing mixture. 


Fig. 10 represents the cover carrying the zinc rod. This 
cover 18 introduced within the carbon porous cup and is 
tightened and held in place when the carbon cover 1s 
screwed into the porous cup. 

The screw capis made of dense carbon subject to high 
pressure, the minute pores of which are sealed by a treat- 
ment which renders absorption of moisture impossible and 
corrosion consequently outof the question. , 

A special circular zinc is made to go with this cell which 
differs from the ordinary circular zine from the fact that 
the zinc’s stem or pencil attached to the circular zinc fits 
into a socket in the cylindrical zinc. and the stem on 
emerging from this socket is bent forward over the carbon 
element as much as possible and (Пен passes up through 
the surface of the liquid to and through the ec ver. 

The Law Battery Company carry a full line of everything 
needed or used in either open or closed circuit cells, at 85 
John street, New York, and at 2,136 DeKalb street, St.Louis. 


COMMERCIAL PARAGRAPHS. 


The Ansonia Electric Company have recently shipped a 
number of W. W.Lightning Arresters tothe oldest and larg- 
est Electric Manufacturing Company in Germany, they 
carefully investigating Arresters before placing order. 


The E. G. Bernard Company, Troy, N. Y., has been 
awarded the contract for the electric lighting plant at the 
House of Refuge at Hudson, N. Y. The same firm is just 
completing the contract for lighting the Troy Orphan 
Asylum and also the putting in of 700 lights for the Shen- 
andoah milis at Utica. The company reports business 
very good. despite the dull times. 


The United Electric Improvement Company cf Philadel- 
phia is doing the electrical work for C. 1I. Crisman's plant 
at BranchviBe, N. J., which will be placed in operation 
early this month. Branchville will then have the honor of 
being the best lighted town in North Jersey. 


The La Roche Electrical Company, of Sixth and Arch 
streets, Philadelphia, has purchased Schepper Bros.’ six- 
story mill building, at American and Diamond streets, 
their business having grown so rapidly as to ncce:sita'e 
extended facilities. The buildirg is 86 by 100 feet in di- 
mensions and for many years was used by Schepper Bros. 
for the manufacture of worsted and woollen goods. Dur- 
ing the past week a force cf workmen has been employed 
putting the building inorder for the firm’s plant, which 
they intend to move from their present location. The inte- 
rior of the western end of the building, fronting: on 
Diamond street, is being remodelled for office purposes. 


The Campbell & Zell Company of Baltimore, Md.. have 
published a useful pictorial souvenir of the World's Co- 
lumbian Exposition, for free circulation at the World's 
Fair in Chicago, and are distributing thousands of coples. 
It is formed of intolding leaves containing separate photo- 
graphic views of the principal buildings, a birdseye view 
of the whole Fair, and an engraving representing the 


piant of 2,850 m. P. Zell Improved Water Tube Safety Boil- 
ers erected by the company in the main power house at 
Machinery Hall. (These boilers are equipped with patent 
petroleum burners for burning the crude product.) In ad- 
dition to the illustrations in the book there is a valuable 
directory giving the location of railroad depo s and routes, 
principal hotels, prominent buildings, theatres. museums, 
monuments, parks. etc., and much information for the 
visitor who wishes toimprove ali the opportunities offered 
by a visit to the Fair. А | 
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INCORPORATIONS. 


The What Cheer Electric Light and Power Company, 


Des Moines, Iowa, has filed an amendment to its articles of: 


Incorporation limiting its capital stock to $14,000. Direct- 
ors: J. B. Wilson, J. W. Emery, Henry Horn, W. C. Win- 
dell and W. C. Maltby. 


The Electric Burglar-Alarm Company, Chicago, III.—to 
manufacture and sell burglar alarms and electrical goods. 
Capital s'ock, $250,000. Promoters: Jacob Lindheimer, 
Geo. D. Hoffman, Jacob Hoffman. 


The Pennsylvania Traction Company, Lancaster, Pa.— 
to construct and operate motors and cables, or other ma- 
chinery for supplying motive power to passenger rail- 
ways, etc. Promoters: Robt. McMeen, 8. M. Patterson, 
John D. Skiles, J. Hay Brown, John J. Patterson. 


The Home Investment and Realty Company, Butte, 
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Mont.—to construct railroads, do electric lighting. storage. 
etc. Capital stock, $200,000. Promoters: Jno. B. Read. 
Jas. H. Montieth, Frark S.Smith: Butte. 


The Central Light and Power Company, Rochester, N.Y. 
—to manufacture and sell electricity for producing light, 
heat and power in Roch: ster. Capital stock, $25,000. Di- 
rectors: J. Dewitt. Butts. Frank W. Elwood, George Wilson, 
E. V. Stoddard, Joseph C. Tore, Hiram L. Parker, Isaac W. 
Butts and F. 8. Macomber, of Rochester. 


The Montclair Light. Heat and Power Company, Denver, 
Col.—to produce and sell electricity for light, heat and 
power, etc. Capital stock, $50,000. Promoters: Edw. W. 
Rollins, W. G. Fisher, G. A. Batcheider, Jno. H. Poole, 
Albert E. Grier, Denver. 

The St. Vrain Water and Power Company, Ward, Col.— 
to acquire rights for mining, milling, electricity, power, 
etc., In Boulder County, Col. Capital stock, $100,000. Pro- 


motefs: Robt. Haynes Kline, J. Quincy Hunsicker, Louis 
J. Beacon, Јов. K. Davidson Jr., of Philadelphia, Pa.: Jos. 
K. Davidson, Germantown, Pa, ; John S. Reid, Ward. Col. 


A charter has been granted at Harrisburg, Pa., to the 
West Side Electric Light Company of Luzerne Borough 
Capital stock, $10,000. 


The Goliad Water and Light Ccmpany, Goliad, Texas— 
tosupply citizens of Goliad with water and electric light. 
Capital stock, $30,000. Promoters: J. H. Elwell, R. R. 
Stoul, W. B. Campbell. L. A. Mastze, Jno. W. Code, L 
Beeligson, Jr., К. T. Davis, all of Goliad. 


The South Peoria Street Railway Company, Peoria, Ш.- 
to construct and operate horse, dummy and electric rall- 
ways or tramways in Peoria. Capital stock, $100 000. Pro- 
moters: Charles A. North, Isaac M. Horbacker, John W. 
Culbertson. 


The General Machine and Electric Company incorpora- 
ted in West Virginia), New York Ci! y—to manufacture, sell 
and use electrical and other machinery, and mechanical 
devices, etc. Capitalstock, $5,000,000. Promoters: Gran- 
ville Woods, N. Y. City; Wm. S. Hanford and Oliver Dun- 
сап, Brooklyn. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JULY 4, 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


500,827. Railway Signal System. G. L. Thomas, Brooklyn, 
N. Y., and Е. C. Seward, Montclair, №. J. Filed March 


1893. 

. Electric Locomotive. L. W. Case, Highland Park, 

Conn. Filed May 9,1891. 

500.957. Conduit Railway Insulator. G. E. Noyes, Wash- 
ington Grove, Md. Filed Aug. 8, 1892. 

500,913. Electric Railway System. F. 8. Perrin, Lynn, 
Mass. Filed April 2, 1892. 

501,009. Overhead Electric Railway. J.C. Henry, West- 
field, N. J. Filed Sept. 27, 1889. 


ELECTRIC LIGHTS AND APPLIANCKS. 


500,657. Electric Arc Lamp: R. M. Hunter, Philadelphia, 
Pa. Filed April 3, 1898. - | MEM 
500,670. Incandescent Electric Lamp. W. È: Nickerson.: 
сашонаде, and E. E. Cary, Boston, Mass. Filed April 


%4 1 . 
500,671. Incandescent Electric Lamp. W. E. Nicxerson, 
Cambridge, Mass. Filed April 3, 1893. | 

500,829. Electric Arc Lamp. W. A. Turbayne, Detroit, 

500,819. Electric Incandescent Lamp. H. D. Burnett, һ, 
Mass.. and S. E. Doane, Swampscott, Mass. Filed Oct. 

28, 1892. 
DYNAMOS, MOTORS, ETC. - 


500,614. Brush Holders for Dynamo-Electric Machines. Н. 
G. Reist, Lynn, Mass. Filed Jan. 28, 1893. 

500,663. Electric Motor. J. MacHaffie, Schenectady, N. Y. 
Filed Oct. 8, 1891. 


500,902. Ring Armature С. W. Jefferson, Schenectady, N. 
Y. Filed Feb. 18, 1893. | 
BATTERIES. 


Met ошип Battery. W.L. Silvey, Lima, O. Filed . 

u % е 

500,978. secondary Electric Battery. С. Theryc and А. 
Obiasser, Paris, France. Filed Dec. 2, 1892. : 


TELEPHONE AND TELEGRAPH APPARATUS. 


500,545. Telephone System. G. L. Anders, London, Eng- 
Jand. Filed Dec. 1, 1892. | ‚ 
а "ad Piece. R. Selffert, Chicago, Ill. Filed Feb. 
MEASURING INSTRUMENTS. 


500,68. Multiphase Meter. T. Duncan, Fort Wayne, Ind. 
Filed Sept. 3, 1892. 

501,000. Meter for Alternating. Pulsating or Intermittent 
Electric Currents. Т. uncan, Fort Wayne, Ind. 
Filed Oct. 10, 1892. ` 


SIGNALS AND SIGNALING APPARATUR. 


500,563. Signaling System. W. E. Decrow, Boston, Mass. 
Filed Dec. 81, 1892. " 


MISCELLANEOUS. 


500,579. Power Transmission. A. L. Ide, Springfield, Ш. 
Filed July 12, 1899. 

500,601. Safety Cut-Out. O. Offrell, Middletown. Conn. 
Filed Dec. 5, 1892. 

500.601. Method of and Apparatus for Separating Ores., С. 
Q Payne, Stamford, Coun. Filed April 19. 1899. 

500.605. Maznetic Ore Separator. C. Ч. Payne, Stamford, 
Conn Filed May 22. 1899. 

500,606. Device for and Method of Adjusting and Equaliz- 
ing the Марлес рет sity in the Pole Pieces of Magnetic 
pedea rs. C. Q. Payne, Stawford, Conn. tiled May 

500.629. Electric Switch. Е. Thomson, Lynn, Mass. Filed 
April 20, 1890. 

500,631. Kheo-tat. E. Thomson, Swampscott, Mass. Filed 
Aug. 25, 1892. 

500,660. Method of and Means for Producing Alternatinz 
eo: E. Thomson, Swampscott, Mass. Filed July 

500,681 klectric Soldering Iron and Heater. А Tinner- 
holm, Schenectady. N. Y. Filed July 11, 1892. 

500.726 Еи g Аг. ester. C. 8. Van Nuis, New Bruns- 
wick. N.J Fiied Aug. 20, 1892. 

500,767. Electro-Medical Appliance. S. Hetherinzton-Car- 
ruthers, Sydney, New South Wales. Filed Oct. 6, 1899. 

500,775. Apparatus for Recording the Flexure of Bridges. 
E. Parenthou, Paris, France. Filed July 8. 1893. 

500,776. Coin Operated Induction Coll. W. R. Pope, Balti. 
more, Md. Filed April 3, 1888. 

500,822. Electric Hose Coupling. J. B. Strauss, Cincinnati, 

Arrester. 


O. Filed Jan. 31, 1893. | 
W. A. Turbayne. Detroit, 
Ov. 6. 1892. 


500,898. Lizhtnin 
Mich. Filed 

500,918. Electric Switch. G. E. Linton, Worcester, Mass. 
Filed April 11, 1893. 

500,973. Electric Welding Machine. M. M. Suppes, Johns- 

- оса a Mese sed ae 10, ae ной 
021. Insulating Coupling. ссагі ton, Mass. 
Filed March 7, 1802. э Т) 

501,038. Metal Working. J. Н. Bassler, Myerstown, Ра. 
Filed Dec. 28, 1892. 
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A Compact isolated Plant. 


Siemens & Halske Dynamos Installed in Philadelphia. 

It has long been a matter of regret to electrical 
engineers that in the designing of buildings іп 
which isolated lighting plants are to be erected 
there is, as a rule, but scanty provision in the 
space set apart for this purpose, and for this reason 
the principal work in arranging such a plant is 
often to procure engines and dynamos of suffi- 


ELECTRICITY. 


The wiring is done on the three-wire system, 
and all the circuits are carried in interior con- 
duit, but the three-wire system is only supplied 
in order to adapt the plant to the street circuit 
and is generally not in use. The middle wire of 
the system has a carrying capacity equal to both 
the outside wires, and the latter are used ordi- 
narily as one wire and the middle one as the 
other of a two-wire system. 

Fig. 3 shows one of the auxiliary switchboards 


Fio. 
ciently compact construction to accommodate 


themselves to the available floor space. This has 
been an important factor in the movement to- 
wards direct connected engines and dynamos and 
the gradual] disappearance of belting from plants 
of this kind. 

The isolated plant of the new Betz building in 
Philadelphia is probably one of the most compact 
plants to be found, and its electrical machinery, 
of the Siemens & Halske type, is the first in this 
country to be illustrated. The plant has a capacity 
of four thousand 16 c. Р. incandescent lamps and 
consists of three direct connected Straight 
Line engines and multipolar dynamos, which 
with the switchboard occupy a space of but 
thirty by twenty-three feet, yet leaving sufficient 
passageway between the machines to give the at- 
tendants ready access to any part requiring atten- 
tion. 

Two of the dynamos have each a capacity of 
1,600 lamps and the third of 800 lamps. These ma- 
chines have six internal poles about which the 
armature revolves. The armature is wound with 
copper bars, the outside surface of which acts as 
the commutator, and the corresponding sections 
between the different poles are cross-connected 
so that only two sets of brushes are required. 

The Frontispiece gives an idea of the way space 
has been economized in this plant, of which, 
owing to its location, only a portion can be pho- 
tographed. The switchboard, shown in Fig. 1, is 
made of marbleized slate, and in addition to the 
Weston instruments and Carpenter rheostats con- 
tains only the switches for the feeders leading to 
auxiliary switchboards on each floor, and those 
connecting the house wiring to the street circuit 
in case of accident to the house plant. 


Ti 


with which each floor is supplied, containing 
the cut-outs and in some cases the switches 
which control the circuits on that floor. 'The 
illustration shown ison the thirteenth floor, which 
is largely utilized as а dining room and contains 
& number of electroliers and bracket lights that 
are controlled from the auxiliary board. On 
the other floors, where the office lights are more 
accessible, these switches are either dispensed 
with altogether or placed in convenient positions 
in the offices. 

In addition to the use of separate conduits for 
each wire, weatherproof and fireproof wire is 
used, rendering any danger from short cir- 
cuits almost impossible, and the substantial char- 
acter of the equipment, which was installed by 
H. Ward Leonard & Company of New York, 
leaves hardly any chance of accident or trouble 
in the operation of the plant. 


Personal. 


Mr. James W. Godfrey, General Manager of 
the New York Insulated Wire Company, who has 
been in Chicago for a long time in charge of the 
company’s large wiring contract at the Fair, has 
returned to New York. 


Prof. James H. Mason, of the Mason Electrical 
Company, who has been doing the Fair, has 
returned to New York full of enthusiasm over 
the big show. 


Mr. J. B. Olson has been appointed Manager 
of the Chicago office of the New York Insulated 
Wire Co. 


Mr. John W. Howells has just returned from a 
business trip to the City of Mexico undertaken in 
the interest of the Edison Lamp Works. 


Vol. v., No 4 
World’s Fair Notes. 


The Department of Electricity has nearly com- 


pleted arrangements to give a free course of 
practical lectures on electrical subjects by promi- 
nent electrical inventors and scientists. The 
lectures will be given on threò days of the week, 
viz., Tuesdays, Thursdays and Saturdays, from 3 
to 4 o'clock. The directors of the course have 


secured the use of the Western Electric Com- 
pany's Scenic Theatre fcr the hours of the lec- 
tures Among the subjects to be handled are the 
following : 

Testing Instrumenta. 

Search Lizhts. 

Electric Lighting by Arc Lights. 

The Telautograph. 

The Phonograph. 

Electroplating. 

Electric Railways. 

Long Distance Transmission of Power. 

High Tension and High Frequency of Alterna- 
ting Currents. 

Primary Batteries. 

Electrical Patenta. 

E ectricity in Mining. 

Electric Welding. 

Ocean Cables. 

Underground Cables. 

Alternating ув, Direct Currents. 

Lightning Effects on Electrical Apparatus. 

Each subject is to be treated by a man promi- 
nent in his line of work. Invitatians have been 
issued to a number of the most prominent electri- 
cians to deliver additional lectures to the ones 
named above. If the course proves as interesting 
as it is expeeted to be, a larger room will be se- 
cured in which to deliver the lectures, 

The following petition was circulated among 
the exhibitors in the Electricity Building last 


week. It was handed to Professor Barrett, Chief 
of the Electrical Department, for such action as he 
saw fit to take : : 
PROF. J. P. BARRETT, 

Chief Department of Electricity. 

Dear Sir: There having been more or less 
said against the electric belts exhibited in this 
building. and referring to them as fakes, we the 
undersigned respectfully request that said belts 
be submitted to the jury for them to test same for 
voltage, amperage and internal resistance. 

We ask this to sustain you in your action in 
giving them а space, and in justice to them- 
selves as exhibitors. There are many electrical 
appliances and belts that are fakes, from which no 
current сап be obtained, and those that-do not 
have merit should be known, especially the 


— 


A 4 2 i 
* s - - 
ж) ӘӘ)! 

M ч / / 


— 


Fia. 2. 5 
exhibitors that you have admitted in this Electri- 
cal Building in the World's Fair. 

À large number of the exhibitors in the Elec- 
tricity Building have, in conjunction with exhibti- 
tors in the other buildings, formed an association, 


to be known as the Associated American Exhib- 
itors of the World's Columbian Exposition. The 


object and purpose of the society, as stated in the 


first announcement, is to observe American week 

after а manner which will be in direct interest of 

every American exhibitor in the Exposition. 
The name of Dr. Louis Duncan was added to 


the list of judges of electrical apparatus last week. 
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The Duration of the Discharges of Induction 
Coils. 


BY H. LOUIS JONES, M.D. 


In the course of an investigation into some of 
the properties of medical induction coils I had 
occasion to set up an apparatus for counting the 
rate of vibration of their contact breakers, and so 
obtained the accompanying tracings, which may 
. be of interest to your readers, because they seem 
to show that the secondary discharges of induc- 
tion coils are not so brief as is generally sup- 


Fig. 1.— Electric Light ~ 100. Length of dia- 
gram — one-seventh Second. 


posed. For particular coil Blaserna worked out 
the times of 0.000485 second and 0.000275 second 
as the duration of the make (inverse) and break 
(direct) diseharges, and these figures are usually 
taken as showing that the discharges are of ex- 
tremely short duration. The coil used is 7 in. 
long and 2} in. in diameter. Core small, 3 in. in 
diameter; primary turns 100, secondary 8,000 


Fig. 2. —'' Break" Discharges of Coil. Length 
of diagram = one-seventh Second. 
approximately; resistance of secondary 2,750 
ohms, wound іп two sections, paraffin insulated; 
weight of hammer, 300 grains; spring of stiff 
brass, 14 in. long, 3 in. broad. Contact breaker 
screw Close up to head of hammer, which, there- 
fore, rebounds at once after contact, 52-55 times 
per second, With 4 volts and 2 amperes, gives 
1 in. sparks. Condenser the usual size as fitted. 


Fig.3.—'' Make” of Coil. Length of diagram 
== one-seventh Second. 

The tracings (Fig. 1, 2, and 3) were taken upon 
а small revolving drum of metal covered with a 
strip of blotting paper wetted with starch paste 
containing iodide of potassium; the liberation of 
jodine at the positive pole strikes a dark blue 
color with the starch. This reaction is much 
more sensitive than that of the ferrocyanide of 
potassium papers used in Bain’s chemical print- 
ing telegraph. The drum was fixed upon the 
axle of a small electromotor, which was joined to 
a Young’s speed indicator (Fig. 4). One ter- 
minal of the secondary coil was connected to the 
rotating drum, and the other to a fine platinum 
needle which was held against the paper by the 
hand and was moved from end to end of the re- 
volving drum. The needle was bent near the 
end into an acute angle or elbow; this was Ше 
part used to make contact with the drum, as the 
point was found to scratch the soft paper. The 

* Towards the expenses of this research а grant was 
made by the British Medical Association. on the recom- 


mendation of the Scientific Grants Committee of the Asso- 
clation.—‘' Electrician,” London. 


marks made by the bent elbow of the needle were 
not at all elongated until the recording surface 
was made to move, so the shape of the markings 
is not due to the shape of the surface of the 
needle. In this way a succession of streaks and 
intervals was drawn in в spiral upon the cylinder. 
The paper was taken off the drum and the trac- 
ings were photographed at once, as the marks are 
very fugitive. The figures represent the stripes 
of paper used, photographed to half-scale. t 

For purposes of comparison & trace was taken 
from the alternating electric lighting current. 
This is shown in Fig. 1. Fig. 2 shows the 
' break" discharges (positive pole) of the secon- 
dary of an induction coil capable of giving 1 in. 
sparks. Fig. 8 shows the make discharges 
(positive pole) of the same coil, the direction of 
current in the primary having been reversed. 
The strips are to be read from right to left, be- 
ginning at the right hand top corner. 

The speed of rotation recorded was seven revo- 
lutions per second, the cireumference of the 
drum 43 in., the velocity of the surface 314 in. 
per second. 


Fig. 4.— Motor, Revolving Drum, and Counter. 


The rate of vibration of the contact-breaker 
works out at 52 to 55 & second; and the rate of 
alternation of the electric lighting current at 112, 
the nominal rate of the latter being 100, I believe. 
The difference between these two figures is prob- 
ably due to error in the indications of the speed 
indicator, which is a little difficult to read exactly, 
but it may show that the alternator at the central 
station was running а trifle faster than usual on 
the morning when the tr&ce was taken. On 
another trialthe rate came out at 105. Several 
tracings were taken on each occasion, and on 
each of those occasions the several traces agreed 
among themselves. 

Measurement of the photographed tracings 
gives the mean duration of the discharges as 
follows: 

ВгеяаК.................. 0.0184 second. 
МӘкКенев”ьы ач 0.0046 i 


The dotted marks at the topof Fig. 2 were caused 
by sparks passing through the air to the paper. 
It is interesting to note that they are not elon- 
gated or drawn out. The other marks are very 
long, and also taper off in a significant way; but 
no sign of this tapering appearance can be seen in 
Fig. 8. 

The intervals in Fig. 1 (dynamo current) are 
longer than the marks; and from this we may 
reasonably infer that the method of recording 
does not exaggerate the length of the discharge, 
but rather tends to reduce its apparent duration. 
The resistance of the damp paper varies a good 
deal, but its average is rather more than 1,000 
ohms. 

When the make-and-break tracings are com- 
bined, and this can be done very simply by sup- 
erposing their photographic negatives, it is clear 
that the intervals which correspond to the periods 
of no current in the secondary coil are very 
short indeed—at a rough estimate about 0.001 
second, or even less in a total period of 0.019 
second. At first I assumed that the short marks 
must be break discharges, and the long ones 


t No. 3 was reduced a little too much in the camera. 


‘‘make” discharges, but further experiments 
showed that this was not the case. 

By substituting a mercury break for the vibrat- 
ing spring contact-breaker it is possible to get 
single discharges, the primary circuit being made 
and broken by hand. When these single dis- 
charges are recorded upon the moving surface it 
is found that the ‘‘ make” tracing does not ex- 
hibit the abrupt short character shown in Fig. 
3, but is longer and tapers away like the break“ 
discharges of Fig. 2. This led me to suppose 
that the ‘‘ make ” discharge was cut short by the 
next succeeding ‘‘ break " discharge, and in order 
to settle this point a tracing was taken with two 
needles at once, one for each pole; it was then 
clear that the break discharge followed closely 
upon the make discharge without any perceptible 
interval at all. The character of the tracing 
given by both poles writing side by side (Fig. 5.) 
is interesting. It was drawn by hand on а slip of 
paper, and gives а good general idea of the rela- 
tions in time of the make and break discharges. 
It also explained why the ‘‘make” discharges 
had a shorter duration than the break. No 
doubt the character of the tracings depends a 
good deal upon the contact-breaker used. Some 
of these make a large excursion and leave the 
primary circuit open for a comparatively long 
time while with others the primary is kept 
closed for a comparatively long time before it is 
broken again. The contact-breaker of the coil 
used in these experiments has a short and stiff 
spring and makes very brief contacts. 

The tracings of Fig. 2 show that the current at 
break of an induction coil discharging through a 
resistance of about 1,000 ohms may last as long as 
one-eightieth of asecond. The shorter duration 
of the make discharge in the coil used is due to 
the fact that it is cut short by the establishment 
of a break current іп the opposite direction. 


Fig. 5.-“ Make" and Brea (Positive) 
Discharges. То be read from left to right. 


No sign of oscillation, or more correctly, no 
sign of alternation, can be seen in these tracings. 
In The Electrician (London) for December 25, 
1891, is an abstract of a Paper on the Induction 
Coil. by M. Colley, with figures of vacuum tube 
discharges as seen in a rapidly revolving mirror, 
and with curves to represent the oscillations of 
the discharge; though showing large oscillations, 
the curves do not show alternations or changes 
ofsign. If such had been present in my experi- 
mentsthe tracings should have shown them as 
gaps in the length of each small mark. 

Ishould have been glad to supplement this 
communication with some notes on the effect on 
the tracings of putting а vacuum tube in the 
circuit; but I have not yet been able to get any 
satisfactory results, for the vacuum tube di- 
minishes the current so greatly that the tracings 
become very faint, and the iodide of potassium 
paper sometimes behaves capriciously; however, 
& vacuum tube does seem to shorten the duration 
of the discharge considerably. 

Tracings of smaller medical coils are essentially 


the same as those of the one used, the main 
difference is that the make marks are longer, if 
the contact-breaker isless rigid and more springy. 


Austrian Delegates to the Electrical Congress. 


The Electrotechnischer Verein of Vienna has 
appointed the following of its members delegates 
to represent itatthe World's Electrical Congress 
which convenes in Chicago August 21: Nikola 
Tesla, A. Prosch,Inspector of the Austrian State 
Railways; Ernest Egger, Dr. Johann Sahulka, 
Constructor at the Imperial High School, 
Vienna; Fred. W. Tischendörfer, and Joseph 
Wetzler. 
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The Guadalajara Electric-Light Installation.* 


BY RAFAEL M. DE AROZARENA. 


Among the industrial enterprises taken up in 
Mexico by local capital, the plant for the supply 
of the electric light and power in the City of 
Guadalajara, Jalisco, is one of the most notable, 
not merely because of its magnitude with respect 
to the investment required, but also because the 
project necessitated the use of novel and special 
machinery, the source of supply being located 17 
miles from the base of demand. 

The problem was to install at the falls of 
Juanacatlän (the Niagara of Mexico) a hydraulic 
and electric plant which should be capable of 
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supplying in the city of Guadalajara— distance 17 
miles—sufficient electric onergy to operate some 
950 н. P. in the form of light, divided up as fol- 
lows : seven thousand five hundred incandescent 
lights of 16 candle-power each and 200 arc lights 
of 2,000 candle-power each. 

After careful considsration and study, the 
plans were projected and machinery ordered 
from the following well-known houses: the 
electric machinery and material from the Thom- 
son-Houston International Electric Company, of 
Boston, Mass.; the turbines and piping from 
James Leffel & Company, of Springfield, O.; the 
valves from the Ludlow Valve Manufacturing 
Company; the countershaft, clutches, pulleys and 
bearings from the Hill Clutch Company, of 
Cleveland, O.; and the iron poles for carrying 
the wire on the main line from the falls to the 
city—a distance of 16 miles—as well as for the 
wires in the city, from the Reading Iron Com- 
pany, of Reading, Pa. 

The falls of Juanacatlán are on the Grande 
River, and situated some 17 miles (28 km. ) south- 
east from the city of Guadalajara. The whole 
volume of the river falls at this point some 58 ft. 
in а perpendicular line, with the shores above the 
falls sloping gently to the stream. Below the 
falls the shores on both sides slope almost at an 
angle of 45^, leaving but little room at the bottom 
upon which a building could be erected, for 
which reason the building was projected of three 
stories, ав shown by the section of Drawing No. 1. 

The work above the falls was simple and of 
easy execution, for, the river being very wide at 
this point, its depth is small, and & masonry wall 
some 3 ft. high was built, running across the 
river for two-thirds of its width and at an angle of 
45^ to the line of the falls, the object of which 
was to carry the greater part of the water in the 
river to a given point on its left bank directly at 
the falls; then a raceway was formed 14 ft. high 
by 14 ft. wide, from which the 7-ft. diameter con- 
duit pipe carried the water down to the turbines. 
This conduit pipe is made of wrorght-iron sheets 
1 in. diameter, riveted together, no flanges being 
used. At the head of the pipe is located а vent 
pipe, to protect the pipe from collapsing when 
the wooden gate which is located at its entrance 


* Read before the International] Engineering Congress of 
the Columbian Exposition, 1898. 


is closed. The pipe, to conform to the nature of 
the fall at this point, has two elbows of 90° and 
one of 45°, from which on а horizontal line it 
connects the three turbines together, reducing 
its diameter from 7 to 6 ft. between the first and 
second turbine, and from 6 to 5 ft. between the 
second and third turbine. Directly in line with 
the piping are located the three horizontal double 
Leffel turbines, and between the turbines and 
the conduit pipe in the connecting pipes, which 
are 4ft. 6 in. diameter each, are located Ludlow 
straightway gate valves, which are opened and 
shut by geared ‘hand wheels, thereby permitting 
the water to be closed off from each or any of 
the turbines without having to stop the others. 

The turbines located on the first floor of the 
building are horizontal double wheels, placed in 
one case; both wheels are connected directly on 
to the same shaft, which extends out from the 
case on both sides, and has at each end a sheave 
pulley for transmitting the power. Each turbine 
ів 20 ins. diameter, and has its independent draft 
tube; and as the river is known to risé in the 
rainy season from 1 to 2 m.,the turbines were 
placed 16 ft. above the bed of the river, with 
draft tubes, all 10 ft. long, discharging into a well 
4ins. deep (which is the average depth of the 
river in the dry season), making the distance 
from the center of the turbines to the surface of 
constant water in the tailrace exactly 12 ins. 
This mode of setting turbines with draft tubes 
has given the writer excellent results here in 
Mexico. 

The power of each set of turbines ів 650 E. P., 
making а total of 1,650 m. P. The power is trans- 
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SECTION AND PLAN OF TURBINES AND COUNTER- 
SHAFT. 

mitted from the turbines to a countershaft placed 
in the second floor of the building. A rope 
driver is used, of endless manilla, plumbago, 
tallow-laid rope, 1 in. diameter, using an idler 
pulley on a stress car, with weight. Each pulley 
has 15 groves to receive the 15 strands of rope. 

The 42-in. diameter pulleys on the turbines 
connect with clutch pulleys on the countershaft 
of 84 ins. diameter, giving a speed of 6,594 ft. per 
minute tothe rope. This driver, when the speed 
does not exceed 7,500 ft. per minute, by using 
sheaves at least 40 times the diameter of the rope. 
the writer has found to be very satisfactory, and 
on account of its duration much cheaper than 
belt drivers, especially for damp places. 

In Orizaba, over two years ago, the writer used 
this driver for transmitting 188 н. р., for electric- 
light work; the rope, which to-day shows no 
signs of wear, is the same one which has been 
used from the start, and the plant has run on an 
average 11 hours every night, without any inter- 
ruption. Great care must be taken, however, 
not to put too much weight on the stress car 
which carries the idler pulley. 

Arc-Lighting Dynamos.—For furnishing cur- 
rent to operate the arc lights, the familiar 
Thomson-Houston “м. D.” dynamos were em- 
ployed. They have capacity each for 50 arc 
lights of 2,000 candle-power, or, in other words, a 
rated output of 25 kilowatts. The current 


strength is 10 amperes and consequently the 
maximum voltage 2,500. 

The dynamos weigh 8 tons each, require floor 
space of about 15 sq. ft., a belt speed of 3,868 ft 
per minute, with a consumption of nearly 50 n. 
р. under full load. Four such dynamos are in 
use, operated two in ''series" to avoid multi- 
plicity of wire. Thus, for a total capacity of 200 
lights, only two circuits leave the generating 
station. Each dynamo is supplied with the 
usual ingenious and efficient ‘‘antomatic regula- 
tor and controller,” without which it would be 
well-nigh impossible to fulfil tne condition. 
With such, however, lamps may be lighted or ex- 
tinguished without the necessity of paying atten- 
tion to the dynamo. 

Arc Circuits.—The current is conveyed from 
the dynamos by means of highly insulated copper 
wires to а slate switchboard arranged for any 
desired combination of machines; from here 
through current indicators to the lightning arres- 
ters, from which the wires are led to the pole line. 
The pressure utilized being rather above the safe 
limit, the insulation of the circuit is augmented 
by fastening the wires upon oil insulators, 
mounted upon wooden cross-arms. Тһе con- 
struction of these insulators is such that leak- 
age is practically prevented, as, in order to 
escape by leakage, it would be necessary for the 
electricity not only to overcome the wire insule- 
tion, but also to pass through two strata of oil, 
the insulating qualities of which are well known. 

In the city of Guadalajara these circuits are led 
to a central distributing :tation, in which is 
placed a duplicate plant of lightning arresters, 
switchboards and testing instruments. It is 
from this station that the lights are directly con- 
trolled. 

Arc Lamps. — Standard double carbon are 
Jamps are used throughout the city. They are sus- 
pended from steel cables stretched from corner to 
corner, supported by house structures arranged 
with pulleys and cables so that the renewal of car- 
bons may be readily attended to. 

Incandescent Dynamos.—As but one dynamo 
was desired for this installation, one of special 
construction was supplied. Itis of the alternat- 
ing current type, has 40 pole pieces, and yields 
approximately 850 amperes at 1,000 volts, or, вау, 
850 kilowatts. 

The dynamo weighs between 80 and 40 tons, 
requires а floor space of 216 sq. ft. and a belt 
speed of 6,024 ft. per minute, consuming, under 
full load, some 750 н. Р. The armature is run at 
the low speed of but 300 revolutions per minute, 
and the shaft, which is 9 ins. in diameter, is fur- 
nished with a 60-in. diameter pulley, having 98 
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grooves for 11-іп. rope, ав this dynamo is driven 
from the countershaft with a rope driver the 
same as between the turbines and the counter- 
shaft. The 40 pole pieces forming the field mag- 
nets are excited by means of a separate exciter 
known as D-5,” and having an output of 5 kilo- 
watts at 125 volts. 

Various indicating instruments are installed, 
enabling the operator to tell at a glance what load 
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is upon either machine and at what pressure the 
dynamos are operating. To convey with moder- 
ate loss so great 8 Current as 350 amperes over а 
distance of 17 miles would require a copper wire 
having a sectional area of about 4 sq. ins. Such 
a couductor could not be used, for practical rea- 
sons, to say nothing of the expense, which would 
be itself prohibitive. As the proper section of 
copper wires varies directly with the current it is 
necessary to carry, it is obvious that, in order to 
transmit such power over a wire of moderate size, 
the quantity of current must be reduced. With- 
out changing the qyantity of wire this may be 
done by increasing the voltage, which, accord- 
ingly, was raised to a maximum of 5,000, thus re- 
ducing the current to about 70 amperes, and the 
size of the wire to one having a sectional area of 
. 1662 in. 

Step-Up Transformers. —To во increase the 
voltage from 1,000 to 5,000, a bank of 10 step-up 
transformers was installed. These are built upon 
the lines of the type “Е” oil transformer manu- 
factured by the General Electric Company. They 
transform the energy of the dynamo at an effi- 
ciency of about 98 per cent., delivering to the line, 
therefore, 98 per cent. of the energy supplied 
them and at five times the pressure. "The trans- 
formers are so designed as to be filled with oil, 
the insulating qualities of which are very high, 
thereby increasing the insulation resistance of 
the transformer, rendering it less subject to 
damage from lightning discharges, and, indeed, 
restoring the insulation, should it be destroyed 
by means of a stroke of lightning. The transform- 
ers are banked or operated in multiple. They 
have a capacity of 30 kilowatts each, weigh ap- 
proximately 1,800 lbs., each requiring 12 cu. ft. 
of space. They are protected by a simple but 
effective system of circuit breakers and fuse con- 
nections, and the current passing from them is 
carried through a special lightning arrester de- 
signed to protect circuits of extraordinary high 
potential. 

Main Circuit.—The cross-arms, pins and insu- 
lators used in connection with the alternating 
circuit are precisely the same as those described 
under the heading ‘‘Are Circuits.” 

Step-Down Tranaformers.--The high poten- 
tial incandescent line carried to the central sta- 
tion in the city of Guadalajara is passed through 
lightning arresters and safety devices, as de- 
scribed above,to the bank of step down trans- 
formers, which reduces the pressure to 1,000 volts, 
at which potential itis carried through the streets 
of Guadalajara as in ordinary installations. In 
the Guadalajara Central Station switchboards 
are installed, enabling any combination of lights 
and circuits to be made, without attention to the 
dynamos at the point of generation. The num- 
ber of lights in operation, the physical conditions 
of the circuits, and indeed the conditions of the 
dynamos at the generating station, can all be de- 
termined in Guadalajara. Telephonic communi- 
cation is established between the two stations, 
enabling those in charge to give their directions 
promptly. 

As a further protection against lightning, which 
in the State of Jalisco is very severe, iron poles 
have been used, each surmounted by a pointed 
lightning arrester rising some 8 ft. above the top 
of the pole, or, say, 5 ft. from the highest cur- 
rent conveying wire. These arresters are, of 
course, mechanically connected to the iron poles, 
besides which they are joined to each other by 
means of an iron wire. This is considered the 
most effective protection possible, as it produces 
an artificial earth above the wires conveying the 
electrical current. 


The plant of the National Electric Manufactur- 
ing Company of Eau Claire, Wis., under an order 
of eourt is to be sold by the receiver, Mr. Ralph 
E. Rust, on September 4. 
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The Inventor of Gutta-Percha-Covered 
Wire. 


Mrs. E. H. Danchell, in a recent letter to the 
Engineer on this subject, gives the following 
facts: “ Оп March 19, 1845, Mr. F. Wishaw, the 
secretary of the Society of Arts, England, read a 
paper upon gutta-percha before that society, and 
exhibited specimens of that material in the raw 
state, and moulded into various shapes by him- 
self. This, then, was probably the occasion at 
which both Mr. William Siemens and Mr. Dan- 
chell obtained samples, and the former sent it to 
his brother, Mr. E. W. Siemens, at Berlin, while 
my husband at once conceived the idea of apply- 
ing it as an insulating material for telegraph 
wires, and succeeded in doing this, and then 
started for Berlin. My husband thus spent 
money, time and brains, and solved the problem, 
while no statement is forthcoming of Mr. E. W. 
Siemens having done во till 1847. It appears that 
gutta-percha already then, that is in 1845, through 
& Dr. Montgomerie, of Singapore, had become 
known to а few in London, for there are the fol- 
lowing British patents at this time, viz.: Broo- 
man, dated March 11th, 1845, No. 10,550, for pre- 
paring gutta-percha by purifying, masticating, 
and mixing it with sulphur, rubber,French chalk, 
etc. Brooman, dated March 27, 1845, No. 10,582, 
for making it into thread. Nickels, May 20, 1845, 
No. 10,678, for applying it to book covers, writ- 
ing cases, etc. Bewley, dated September 4, 1845, 
No. 10,825, for molding and pressing it into 
various shapes, also for lapping it in strips round 
a core, the edges being joined by heat or solu- 
tion. His patent specification shows a cylinder 
with piston and steam-heated die box; the gutta- 
percha being pressed through it and around а 
core bar, or wire, thus coating the wire. He also 
describes another apparatus for doing the same 
thing, viz., by means of grooved rolls and a core. 
His final specification was filed on February 22, 
1846. Between March 11, 1845, the date of Broo- 
man’s above-named patent No. 10,550, and April 
28, 1850, the date when Mr. E. W. Siemens ap- 
plied for his patent for an improved machine for 
covering telegraph wires—forming, in fact, an 
improvement upon Bewley’s patent No. 10,825, of 
September 4, 1845—there are over fifty British 
patents for treating and applying gutta-percha 
to a great many purposes, and amongst them is 
one by Ricardo, No. 12,262, of 1848, for covering 
telegraph wires with gutta-percha, and one by 
Barlow and Forster, No. 12,136, of 1848, for the 
same purpose." 


The Earth ” Question. 


The Report of the Committee. 


А *ew weeks ago we published ап account. sent 
by our London correspondent, of the evidence 
elicited during the sitting of the Joint Commit- 
tee of Lords and Commons, which committee, it 
will be remembered, was appointed solely for the 
purpose of studying the important question that 
had arisen between the Telephone Company and 
the Electric Tramway and Railway Company re- 
garding the ‘‘ earth.” 

The report of the committee, which sat for 
eight days, has now been made public. The main 
tenor of it is that in the present state of electrical 
science it is not desirable to insist upon electrical 
tramways using an insulated return conductor, 
and that to impose such a condition would inter- 
fere with the development of electric traction. 
The committee, however, recommend that the 
Board of Trade shall have power to make regula- 
tions to secure the best system of working elec- 
tric tramways and railways, regard being had to 
the cost of carrying out such regulations and 
their effect upon the commercial prospects of the 
undertaking. The committee state that they re- 
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gard with apprehension a large extension of the 
system of overhead wires in crowded centres, and 
recommend that statutory powers be granted to 
enable telephone companies to lay their wires un- 
derground. : | 


The Light of the Electric Arc. 


At & meeting of the International Society of 
Electricians, on the 7th ult., M. Violle described 
the experiments which he had been making on 
the electric arc. This experimenter has found 
that the light intensity of the positive carbon re- 
mains sensibly constant when the power supplied 
is varied in the proportion of 1 to 60. He has 
employed two methods of measurement, that of 
the spectrophotometer, the accuracy of which is 
really much greater than is usually stated to be 
the case, and asecond method due to Arago em- 
ploying interference fringes. M. Violle exhibited 
а number of photographs of ares of different 
candle power. in order to show the cunstancy of 
the intensity of the positive carbon. By measur- 
ing the opacity of the negative plates, these 
photographs could be used ав а gauge of the in- 
tensity. M. Violle recalled that this phenomenon 
had already been investigated by Rosetti, as well 
88 by Capt. Abney and Silvanus Thompson; and 
everyone had attributed it to vaporization of the 
carbon. This opinion was perfectly justified, for 
the deposit cn the negative carbon has the appear 
ance of having been condensed from vapor, and 
M. Violle has actually been able to produce crys- 
tals on this part. A photograph of an arc pro- 
duced between carbons of purified retort carbon 
was shown, and it exhibited a very curious ap- 
pearance. Despretz had also observed that the 
phenomenon was due to volatilization, but that 
there was fusion or more or less softening of the 
carbon; he had also attributed the deposit of car- 
bon, which is formed in the arc, to the condensa- 
tion of vapor of carbon, but he was unable to 
elucidate the question because he used impure 
carbons. M. Blondel has recently recognized 
that impurities in the carbon have not, in prac- 
tice, any sensible effect on the intensity, which 


remains constant with carbons of very different 


quality. The intensity of the arc, he thought, 
was therefore a constant, and it might be utilized 
assuch. M. Violle stated, in conclusion, that the 
temperature of 3,500° C., which is given for the 
arc, ought to be considered asa provisional value, 
although the true temperature is probably but 
little different from this figure. 


The St. Louis Consolidation. 


As predicted exclusively in ELECTRICITY some 
weeks ago, the consolidation of the Missouri 
Electric Lighting and Power Company and the 
Municipal Electric Lighting and Power Company 
at St. Louis is now announced. The incandescent 
service will be from the plant of the former 
company, and the arc service from the latter. 
An effort will be made to secure a more favorable 
contract with the city, the present one having 
proved unprofitable; at the present rate, it is 
said, there would be a further loss of over $100,- 
000 in the contract. 

The Edison Dluminating Company of St. Louis, 
а paper company, organized by local capitalists, 
and whose capital stock has been increased within 
& year fiom $5,000 to $4,000,000, is understood 
tio have arranged the deal, and eventually the 
consolidated companies will be united under the 
name of the Edison Company. 


Judge Harlan has signed &n order authorizing 
Morrill N. Packard, trustee for the Southern 
Electric Company, to carry out all the contracts 
already made. The order was signed on a peti- 
lion presented by the trustee and the creditors. 
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ELECTRICITY. 
English In view of the expiration of 
Patent the Edison lamp patent in 
Law. England in November next, 


the English manufacturers are beginning to in- 
terest themselves in this subject, which hereto- 
fore has been totally ignored owing to the law 
which prevails in that country forbidding even 
experimental work on patented articles. Ав а 
result of this the makers of incandescent lamps 
will enter into this branch of business entirely 
devoid of any practical experience, and it will 
probably require a long period of experimental 
work to put them in а position to compete with 
the present makers. 

The law prohibiting experimental work appears 
to us to be a most effective barrier to research 
and progress in invention and one that reacts as 
unfavorably upon inventors generally as upon 
the public; and where, as in the. lamp business, 
the details of the process of manufacture can be 
kept more or less secret, the monopoly which а 
patent secures to an inventor may be extended 
much beyond the limit of ite legal existence. In 
this case the publie will start in with the same 
knowledge that the present company started 
with at the time the patent was granted, and gain 
the necessary experience during a time when the 
business is open to all. This time must be more 
or less wasted in arranging and perfecting details 
which on this side of the water are well known, 
and which inure to the publie benefit immedi- 


ately on the expiration of a patent. 
OO PELIS 
The English Parliamentary 


Electric | 
Traction Committee which has lately 
Regulations. been considering the ques- 


tion of earth returns for electric railways in re- 
lation to telegraphic and telephonic disturbances, 
bas made a report which, on the whole, is de- 
cidedly favorable to the railway interests, and 
has framed а clause to be inserted in all fran- 
chises providing for the use of heavy currents 
except those for electric lighting. 

From the summary of this report, printed else- 
where, it will be seen that it is in the nature of a 
victory for the traction interests, and it is gener- 
ally commended by the technical press, which 
predicts an era of electric railway progress as & 
consequence of the removal of the restrictive 
measures which have so far checked any material 
advance in this direction in England. 

The report takes the same view that the courts 
in this country have generally held in regard to 
telephone disturbances, and declares that in the 
light of present experience it is inadvisable to 
insist on insulated returns for railway circuits, 
and that there is moreover sufficient reason for 
recommending double telephone circuits, as the 
evidence submitted showed'that this plan not only 
improved the service but in many cases was 
already being adopted, 

"pes 

ELECTRICAL men throughout the country, and 
especially readers of ELECTRICITY, will no doubt 
be interested in knowing more about the Hon. 
Н. 8. Pingree, Mayor of Detroit. They will 
find a full page sketch of this pugnacious and 
level-headed gentleman, with portrait, in the 
New York Tribune of Sunday, August 6. 
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¢ The Smaller OnFriday, July 28, the opinion 

Stockholders was general in Wall Street that 

Frozen Out. the Electric Trust would bein 
serious difficulty within twenty-four hours. The 
directors were in session nearly all day, and after 
the close of business on the Exchange gave out 
the notice which was printed in our last issue, 
that a syndicate had agreed to take treasury 
securities to an amount to net the company 
$4,500,000, which would pay off the floating debt. 
It was also announced that the stockholders 
would have the preference in the offer of these 
securities. Е 

The statement was brief, and almost unintel- 
ligible, but it answered the purpose in that it 
showed that а receivership had been averted. The 
stock went up a little, and the newspaper critics 
suspended judgment. 

Further details of the scheme are now at hand. 
which are almost worthy of the fertile brain of 
Henry S. Ives or of Jay Gould in the early 
seventies. When these latter gentlemen, however, 
carried out schemes like this, they were publicly 
branded aa ‘‘ gutting the treasury”; in the case of 
General Electric and its ancient and honorable 
Board of Directors it is called providing for the 
floating debt," which means, we euppose, mer- 
chandise bills, running expenses and money 
borrowed to pay dividends. 

It is asserted by the insiders that these treasury 
gecurities are а bargain at the price, and that the 
Tramway and Illuminating Company will make 
a good thing. | 

Hence we suspect that it is again intended {о 
humbug the publie, and ''let them in" on the 
good thing. 

From all the knowledge we have of these 
securities they seem to be the tail-ends of cats 
and dogs—stocks and bonds which could not 
be worked into T.-H. trusts, United Securities 
Company's bonds nor Electrical Corporation's 
bonds—securities which no bank would take as 
collateral even before the stringency. We 
suppose, for instance, that the remainder of the 
Syracuse bonds are included, and the bonds of 
the Pueblo company the company which the 
General Electric Company had to buy outright 
to protect its $175,000 of second mortgage bonds, 
and which is losing at the rate of $20,000 a year. 

Such we believe to be the quality of the 
"bargains" which have been taken over by the 
new financing company. However, until the 
uttempt is made to sell Tramway and Illuminat- 
ing Company's stock to the public, it may truly 
be claimed that it is none of the public's business 
what the stocks and bonds consist of. 


But whatever their value, the method of dis- 
posal of these securities is unfair to those of the 
Stockholders in General Electric who have not 
ready money to invest in anything just now. 

Early in the year 1892 the stock and bonds of 
the General Electric Company were listed on the 
New York Stock Exchange. The company filed 
a sworn statement of assets in which were included 
a large part of these treasury securities just sold. 

The stock was industriously boomed by subsi- 
dized brokers and by the Press Agent. It wa 
represented that the company was earning 17 
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per cent. on М8 capital, and all the way from 
150 to 200 was talked of as the price which the 
ahares would reach in 1893. The public bought 
largely, at from 100 to 119. 

After eight months of business, during which 
quarterly dividends of 2 per cent. had been paid, 
the company put forth its first regular statement, 
showing as treasury assets stocks and bonds of 
local companies (not manufacturing companies) 
valued at about $10,500,000. The dividend was 
still maintained, and stock was still bought by the 


public. 
It is fair to assume that these purchasers sup- 


posed they were buying stock in a company 
honestly earning an 8 per cent. dividend and a 
small surplus besides, as shown by the statement, 
and that each share of stock bought carried 
with it pro rata ownership in the assets of the 
company, including these treasury securities. 

Now they are politely informed that the ex- 
igencies of the situation demand the sale of these 
treasury securities, and that a new company, 
composed chiefly of the wealthiest members of 
the directory, has agreed to buy the most of 
them. 

The stockholders of moderate means will, of 
course, be unable at this time to avail themselves 
of the offer of the Board, and it is only the 
insiders who can embrace the opportunity. 

The money realized goes into the treasury, true 
enough, but not to extend the business ; simply 
to pay a floating debt, which, if the statements 
made at the time the public bought stock had 
been true, would not have existed at all. 

The company has been saved from wreck, and 
we are ready to believe that the scheme, under 
the circumstances, was best for all concerned. 

But the fact remains, and cannot be buried un- 
der в volume of argument or official statements. 
that if the public had had before them from June 
1, 1892, to January 1, 1898, a complete and honest 
statement of the condition of the General Elec- 
tric Company, they would not have been in it at 
all, and would not have lost their money. 

The Boston Herald is correct in its assertion 
that ‘‘It is to be regretted that the General Elec- 
tric Company was ever organized." It is regret- 
ted by every man in the electrica] trade, by the 
public who bought stock, and without doubt by 
all the leading organizers of the company, even 


Mr. Coffin himself. 
. о: ee 


THE query why more central stations do not 
pay has been often raised. There are several 
reasons, the chief of which is suggested by the 
tabulated statement printed elsewhere, showing 
how the Thomson-Houston Company was able to 
utilize the securities of various local companies, 
taken usually as a bonus after receiving ample 
cash for its apparatus at a reasonable valuation. 
Central station companies that went into business 
by paying cash for their apparatus and bonding 
themselves for two or three times their value, giv- 
ing 80 or 40 per cent. of the bonds for an alleged 
* patent license " which has proved a delusion 
and a fraud, are not likely to pay in this genera- 
tion. By reading between the lines of the table 
referred to some central station men can see why 
their stations do not pey. | 
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Judge Lacombe’s A curious misstatement of fact 

Interpretation has gone forth in a press dis- 

of the Law. patch from New York in re- 
gard to the remarks made by Judge Lacombe 
when the case of the Edison Electric Light Com- 
pany vs. the Mount Morris and United Electric 
Light and Power Companies came up before him 
last week. The dispatch was headed ‘‘A Set- 
back for the Edison Company,” etc., and was 
wholly incorrect. Mr. Elihu Root, leading 
counsel for one of the defendant companies, had 


gone out of town for the summer, and at the 


urgent request of Mr. Clarke and Mr. Cravath, 
counsel respectively for the two defendant com- 
panies, Judge Lacombe, under protest, granted 
an adjournment till after August 15, allowing 
the Mount Morris Company time to engage new 
counsel in place of Mr. Root, if necessary. A ref- 
erence to Judge Lacombe’s remarks, printed 
elsewhere, shows that there has been no change 
since last December in his opinion of the rights 
of the owners of the Edison patent. They can 
sell lamps to whom they choose, or they can re- 
fuse to sell or to manufacture any lamps at all if 
they see fit, under the law as interpreted by 
Judge Lacombe. 


„56550 
The Bears The Wall Street bears“ have 
are not come in for a great deal of 
Omnipotent. newspaper comment of late, 


some of it of a rather uncomplimentary character. 
They аге accused by воше silly writers of being 
wholly responsible for the present demoralized 
condition of the market for all securities. 

These writers appear to lose sight of the fact 
that no broker can persist for a great while in 
selling stock which he cannot deliver. In other 
words, no bear raid can be successful unless the 
actual holders sell the stock. General Electric 
has not been forced down by the bears; it 
went lower and lower because there were more 
people who wanted to sell it than there were who 
wanted to buy at any price. It is worthy of note 
that these bears some time ago decided not to 
speculate in New York Edison Illuminating. One 
or two raids were attempted, but the actual stock 
was not forthcoming, and they lost money on 
their ventures. | 

It looks to an outsider as if the power of the 
bears was greatly over-estimated. They backed 
their judgment that General Electric would go 
below 50, but if the holders of the stock had re- 
fused to sell, the bears would have been bitten, 
and the price would not have been lowered. 


A couple of weeks ago President Sturgis read 
the bears а lecture on the floor of the Exchange. 
In so far ав his remarks were directed towards 
the disgraceful methods of euch firms as А. J. 
Weil & Company, whose board member has since 
been suspended for a year, they were well merited, 
But the betting of speculators ought not to have 
& very powerful influence in apsetting actual 
values, or in causing bona fide owners to 
sell their stock at a loss. The majority betting 
on & horse creates the favorite, but the favorite 
comes in atail-ender as often as he does a winner, 
and election beta, in whatever volume, change 
few votes. Why should simple betting at the 
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Stock Exchange convince the publie that their 
securities are worth less than they cost ? 

ELECTRICITY maintains that the chief cause of 
the wasteful shrinkage in values of sound stocks, 
which we are at present witnessing, is found, not 
in bear raids, but goes back for about a year. 
when the most unscrupulous operators in the 
Street, who had been properly subsidized by 
Trust officials, were booming Trust stocks by all 
the arts known to Wall Street toa price two to 
five times above their actual value, thus enabling 
the insiders to unload at the expense of the 
ignorant public. | 

The fall in Trust stocks cannot be considered 
а shrinkage in values, because the values never 
existed upon which to base the inflated quotations. 

It will be remembered that the two operators 
most conspicuous in booming General Electric 
were Messrs. J. В. Keene and 8. V. White. The 
former was quoted as follows іп ELECTRICITY for 
September 14, 1892: 


„The General Electric is earning 17 per cent. 
per annum onitsstock. This is exclusive of stocks 
received by it from corporations organized at 
various points to do business in special lines, such 
as electric lighting, etc., which get the authority 
to use the patents owned by the General Electric 
Company. Its business is continually expanding 
and it is only 8 question of time when the present 
rate of dividend, 2 per cent. quarterly, will be in- 
creased. Any person who can buythe stock, and 
will hold it firmly until next year, will get а large 
advance, notonly in the price of the stock, but in 
the dividend. 

“ТІ there аге any stocks which should claim 
attention at the present time they are to be found 
in the industrial group." 


Even at this late day, we insist that Mr. Keene 
should be summoned before the Board of 
Governors, and severely reprimanded for his 
lying statementa. 


S 

Ir Mr. Edward H. Johnson should prove to be 
the Coming Man, the General Electric interests 
would have the best wishes of the trade at 
large, апа bitter hatred would give way to 
huzzahs from all directions. 

World's Fair Our childish contemporaries 

Photographs. the Electrical World &nd the 
Western Electrician are wasting space in а con- 
troversy over certain photographs of the Edison 
tower of light which might better be devoted to 
other uses. The tower of light is a marvel of 
beauty to those who can see it lighted up, but no 
photograph of it could reproduce its splendors, 
and the photograph in question was not worth 
stealing, or quarreling about after it was stolen. 
The editors of our esteemed contemporaries 
might better go out behindthe Electricity Build- 
ing and play marbles. 

But as for the conduct of the official photog- 
rapher in this, ав in other matters, that is 
another story. Не is an abomination and a dis- 
grace, whose constant abuse of his privileges, 
coupled with evident inability to secure deeent 
photographs, is an outrage, not alone upon the 
exhibitors and the newspapers, but upon the en- 
tire public, who have а right to demand that the 
photographs of all the beauties of the great show 
should be up to the highest standard of the art, 
and as plentiful as possible. If the country were 
flooded with first-class photographs of the vari- 
ous features of the show, infinite pleasure and 
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instruction would be carried to many thousands 
who cannot visit Chicago. 

We do not know who this photographer is or 
what his antecedents, but from his work we 
judge that he is a graduate from the whitewash 
brigade who were employed on the grounds be- 
fore the Fair opened. 0 M 

THE infamous action of the authorities in ad- 


mitting the electro-medical fakes to the Electric- 
ity Building at the Fair is attracting attention 


abroad. The London Electrical Review de- | 


votes some space to these fakes in its July 28 
issue. Еткотвїогтү has endeavored to make it 
plain to foreign visitors, and to the foreign press, 
that these fakes have no standing among 
reputable electrical people on this side, and that 
their admission to the building is generally 
recognized as an injustice to the legitimate 
exhibitors, and a double injustice to the manu- 
facturers of bona fide electrical apparatus which 
is sold to reputable physicians. 
ewes e 555% 
Тнк editor of the financial column in the 


Electrical World is getting into the bad habit of 
stealing all his news from ELROTrRTIOrrr, which, of 
course, renders our esteemed contemporary just 
one week behindhand in these matters. This 
course is wholly unnecessary. If the young man 
will call at this office regularly on Monday after- 
noons at 6 o'clock, we will give him a fair sum- 
mary of the news which we have gathered for the 
week. We make this offer, not for the sake of the 
Electrical World itself, but for the sake of ita 
readers, who deserve better treatment. 
iiid ere 

THe United States Consul at Bangkok, in re- 
porting the establishment of a street railroad 
three miles long in that city, equipped with 
Short apparatus, expresses the opinion that if the 
American electrical companies were to send com- 
petent representatives to the large cities of Asia 
they could secure a number of contracts similar 
to the one that has been so satisfactorily executed 
by the Cleveland firm. 

......(...... 

То THE victors belong the spoils! And now is 
the time for independent manufacturers to hustle 
for contracts. Begin to hustle in the proper 
manner, by sending an advertising order to 
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Ешествнісітү has been a forceful factor in the 
electrical business world for the past year. Send 


in your advertisement. 
...... о —— 


IT was a very suggestive pointer on the situa- 
tion. that when the General Electric Company 
seemed likely to be put into the hands of a re- 
ceiver within twenty-four hours, as it did a 
couple of weeks ago, no one in the trade had 
either sympathy or sorrow toexpress. Some fears 
were entertained for the immediate results to the 
trade at large, but it was and is the universal 
opinion that business will never be in a healthy or 
satisfactory condition till the Trust is out of the 
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Мв. Henry VILLARD is probably the only one 
of the leading spirits in the organization of the 
General Electric Company who is unmoved by 
passing events. Не sold out abcve par. 


Тнк Association of Edison Illuminating Com- 
panies meets in Chicago this week. There has in 
the past been ample reason for the existence of 
this association, and it has been of untold value 
to its members. Butit seems to us that the time 
will soon come when the association will deem it 
good judgment to go over in а body to member- 
ship in the National Electric Light Association, 
where they would be welcome, and where their 
field of usefulness may be still further extended. 

satiate 8 
Wrru three financing companies at its service 


{о raise the sinews of war, the Electric Trust 
ought to be able to carry out at least one more 


campaign. 


—À 


A Trustful Soul. 


The following questions and answers have ap- 
peared in the financial columns of the Boston 
Advertiser : 


Investment Editor: Do you think anything serious is the 
matter with General Electric Company except the panic? 
I think you said oncethat they were likely to continue their 
n rate of dividend. I know that nearly all stocks 

ave suffered, but General Electric especially. Don’t you 
think the stock will Improve when the panic passes away ? 


INVESTOR. 

Atlantic City, N. J., July 24. 

The managers of General Electric tell me they will main- 
tain their present dividends, and they include the heaviest 
moneyed men in the country. Why they do not buy in the 
stock at present prices, all that is offered, I do not know. 
General Electric preferred must be an excellent purchase 
at these prices. Nothing can affect its dividends. 

ABOVE PAR. 

State Street. July 25. 


Edison Gets the Credit for the Niagara Scheme. 


(Omaha Bee.) 
^ Edison hopes some day to make Niagara furnish enough 
electric power to run every railroad train and light every 
town in the State of New York." 


The Best Read Paper. 


The largest trade paper advertiser in the United 
States recently concluded a personal letter to one 
of our constituents as follows: 


“Ешествісітү looks well and is doing yeo- 
man's service on behalf of the manufacturer and 
tradesman as against combinations and trusts. It 
is the best read Electrical paper in the country 
to-day.” 


General Electric. 
What is Said of It Nowadays, 


General Electric opened at 48} and sold at 52, 
but reacted to 46ł. The committee that is inves- 
tigating the company's affairs will, it is said, re- 
port that the assets in the treasury are sufficient 
to protect the stock to the extent of at least sixty 
cents on the dollar ; that is to вау, this protection 
would be offered if the company was to wind up— 
which it has no intention of doing. — У. Y. Mer- 
eury. 


It is to be regretted that the General Electric 
Company was ever organized. The separate con- 
cerns had a fine business, all they could attend to 
pops. and the prices of competition would 

ikely have proved less difficult to meet than the 
perils of combination. It is a gigantic task at 
times to finance а monopoly and ways difficult 
to manage it. — Boston Herald. 


À recent issue of the Electrical Engineer of 
New York contains a paper and a short note on 
‘Calculating Armatures.” The title puzzled us 
at first, as our thoughts were carried to phenome- 
nal ‘‘ calculating boys“; but we find that this ів 
not an announcement of a new prodigy, but 
merely anew method for getting out armature 
quantities. The method ' ів based on the analogy 
between the torque at the periphery of the arma- 
ture and the pressure on the piston of a steam 
engine." If occult analogies can ever evolve 
good armature proportions, this one may do as 
well as another. In а similar manner we might 
design a flap-valve from its analogy with a five- 
barred gate, or an arc lamp from its analogy with 
the rush-light.— Electrician. London. 


Trusts and U. S. Patents. 


Keep Your Eye on This Lawsuit. 


P. H. Williams, of Holland, Mich., manufac- 
turer of spring tooth harrows, has filed suit in the 
United States Court at Grand Rapids against D. 
C. and H. €. Reed et al., of Kalamazoo, to re- 
cover $50,000 damages for interference with the 
business of plaintiff. 

The defendants are members of the National 
Harrow Company and ав such brought action 
against Williams for infringement of patent. 

The suit is one in a series of like suits brought 
against anti-trust harrow manufacturers in all 
parts of the country. 

The anti-trust men claim that a conspiracy has 
been organized, in violation of the Sherman Law 
of July, 1890, to ruin their business, and have ap- 
pealed to the provisions of that law for protec- 
tion. 


Judge Lacombe’s View ot the Law. 


(Report of Edison Illuminating Company vs. Mt. Morris 
Electric Light Company.) 

Mr. Clarke (of defendants’ counsel)—'' The 
defendants’ plant was installed prior to the decis- 
ions. The plaintiff here has gone on since that 
time furnishing that lamp to use in connection 
with that plant, but now they refuse arbitrar- 
ily——." 

The Court—''He has a right to under the 
patent—that is what the monopoly given to him 
under the patent is for. A шап may sell his 
lamps, or stop selling them, just as he pleases.” 


---------- — 


Was it the Forerunner of the Telautograph ?' 


Copy ing Electric Telegraph.’ 


[From the Civil Engineer and Architects’ Journal, London 
England, May, 1848.) 

An electric telegraph which will produce ata 
distant town fac-simile copies of writing applied to 
the instrument in London has just been invented 
by Mr. F. C. Bakewell. We have seen a speci 
men of the telegraphic writing copied from the 
original by a separate instrument, only connected 
with the other by wires in the ordinary manner. 
We understand that arrangements are being made 
to give the invention a trial at & long distance, for 
the purpose of adopting this mode of telegraphic 
communication generally if it be found as 
applicable between distant towns as it is at short 
intervals. The rapidity with which copies may 
be made with this instrument will far exceed 
the manual dexterity of the quickest writer; for 
the inventor expects to be able to transmit 500 
words per minute. Where shorthand is employed, 
of course, the rapidity of transmission would be 
much greater; and plans and engravings may be 
copied by the same instrument. 


(From the same journal, issued July, 1848.) 


We mentioned in а former number that an 
electric telegraph had been invented by means of 
which a written communication could be copied 
at a distant town, so as to enable correspondents 
to recognize the handwriting of each other. This 
telegraph has during the past month had several 
trials between London and Slough. The results 
of these trials have proved that the power trans- 
mitted along the wires is quite sufficient for long 
distances and the copying process. Specimens of 
the writings copied from 400 miles of wire are ex- 
act fac-similes. Great confidence will be given tw 
this method of communication by which messages 
are received in the well known handwriting of 
familiar correspondents. By the common method 
in general use there is no proef that the informa- 
tion received is authentic. 


cee by Mr. G. Wilfred Pearce, of New Bruns- 
ck, N. J. | 
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In the suits brought against the City Electric 
Street Railway Company of Little Rock, Ark., 
by certain banks for notes given by the railway 
company and discounted by the plaintiffs, Judge 
Lea has rendered a decision in favor of the plain- 
tiffs. The answer of.the defendant alleges that 
the officers had not been authorized to give the 
notes. The plaintiffs demurred to this, stating 
that the books of the defendant showed that this 
authority had been given. The Judge sustained 
the demurrer, and rendered judgment accord- 
ingly, holding the plaintiffs to be innocent pur- 
chasers. Ап appeal to the Supreme Court was 
granted, and the cases will go there for final set- 
tlement. 


Solicitors for the General Electric Company 
have filed in Salem the answers to the bill in 
equity filed against the General Electric Com- 
pany, the Thomson-Houston Electric Company, 
. and E. Wilbur Rice, Jr., and Walter H. Knight, 
in the Supreme Judicial Court, at Salem, May 6, 
in which the plaintiff charges the defendants with 
. bribery and instigation of theftin securing plans 
апа blue printe from the Westinghouse Company. 
The answers are threein number—one for each 
defendant—and deny all charges, although ad- 
mitting that in the possession of the company 
there may have been various printe of apparatus 
manufactured by the plaintiff, but secured in the 
ordinary course of business, without wrongful 
action on the part of the defendants. 


Judge Green, of the United States Circuit 
Court, dismissed the suit of the Accumulator 
Company of Newark. N. J., against the Consoli- 
dated Electric Storage Company of Camden, for 
want of jurisdiction, the Faure patent having 
expired. 


The Ansonia Electric Company of Ansonia, 
Conn., and Chicago, Ill., has begun suit against 
Hugh МеМ Шал in the Wayne Circuit Court, De- 
troit, Mich., for $10,000 damages. 

The Ansonia Company has also brought suit 
against the Detroit Electrical Works to recover 
on some notes given before Mr. MoeMillan's 
mortgage was foreclosed. 


The cases of the Edison Electric Light Com- 
pany vs. the Mt. Morris and United States Com- 
panies, which came up before Judge Lacombe on 
August 2, was adjourned peremptorily to be 
called again about September 1. 

А decree has been indorsed by Judge Hunt at 
Cincinnati in the case of Tozier vs. the Novelty 
Electric Supply Manufacturing Company. The 
report of the receiver is confirmed, compensation 
fixed, and the payment of a dividend of 124 per 
cent . is authorized to general creditors. 


The Edison Electric Light Company has filed 
with the county clerk at Albany a notice of appeal 
from the judgment of the General Term in the 
matter of the taxes enforced by the State in 1889 
and 1890 as the result of a suit brought by Hon. 
Edward Wemple, then Comptroller of the State. 


The suit which the New York and New Jersey 
Telephone Company brought against the Metro- 
politan Telephone and Telegraph Company to 
recover $500,000 damages for breach of contract, 
decided some time ago by Judge O’Brien in favor 
of the plaintiff, has been sent to a referee who is 
to determine the amount of damages. 

To satisfy a judgment of $600, Deputy Sheriff 
Louis Walters, of Queens County, has levied on 
the Norton Electric Light Company plant at 
Fresh I ond, which supplies with light the picnic 
parks near Ridgewood, L. I. 

A bond in the sum of $200,000 has been given 
to the Sheriff of San Francisco for the delivery 
of the dynamos, motors, cars and other properties 
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of the San Francisco and San Mateo Railway 
Company, seized at the instance of the Thomson- 
Houston Electric Company. The sureties are: 
Behrend Joost, $125,000; James A. Wymire, 
$50,000 ; Fabian Joost, $25,000. 


More Details. 


The Latest Plans to Raise Funds for the 
Trust. 


The Illegal Abuse of U. S. Patents Will Now Proceed. 


The following additional information has been 


gathered in regard to the sale of treasury securi- 
ties announced ten days ago by the General Elec- 
tric Company. 

The new company to be organized on the 
treasury assets is to be styled the Tramway and 
Illuminating Trust, and capitalized for $4,500,000 
ten-year debenture sixes and as much stock. The 
bonds may be redeemed at a premium. The 
trust will last ten years, or longer, at its own 
option. 

The securities are to be selected by a commit- 
tee from mortgage bonds, secured short time ob- 
ligations and miscellaneous railway and illumi- 
nating securities, of the aggregate value of about 
$10,500,000. 

It is said that on Friday, the 28th July last, the 
General Electric Company had $1,400,000 cash, 
and owed $5,000,000, including the $600,000 since 
paid in dividends. It had other receivables on 
the same date. It will receive $4,050,000 from 
the sale of its $10,500,000 treasury securities. 
This, added to $1,400,000, makes $5,450,000, set 
against the dividend and debt of $5,000,000. 
Allowing for contingencies even, this seems to 
provide for the floating debt and the current 
dividend. Future dividends area future prob- 
lem. 

It is said that the. Tramway and Illuminating 
Company receives two notes for $450,000 each, 
drawn by the General Electric Company, one of 
which is for value received, the other being a 
kind of bonus or reward of merit. 

The Boston Herald presents the following in- 
teresting summary. We trust that it is free from 
typographical errors, and that the publisher of 
ErnEcTBRICITY will not be indicted for copying it: 


The proposed organization of the Tramway & 
Illuminating Trust renders interesting в resumé 
of the previous Thomson- Houston trusts or series, 
which have been organized upon treasury securi- 


ties as & basis. Such resumé has been compiled 
as below: 
SERIES 4. 
Established December, 1885. 

Number of shares 5,000 
Cost to shareholders per share................. 3380.00 
Original amount in true ees 451.251.40 
Divided in сазһ................................. 810,000.00 
Divided per share in cash...................... 68. 


This series was finally closed by last payment and distri- 
bution of proceeds from sale of securities October, 1889. 


SERIES B. 
Established August, 1886. 


Number of shares 5,000 
Cost to shareholders per share............ .... 840. 

Original amount in trussũũt . 167 
Divided in савһ................................. 


Remaining 1n hands of trustees: 


Bonds, face value.................. 
Stock, тасе уа! це.................. ; 
Cash 


* %% %% %%% „ ° э ө ө sd 


$20 87 


SERIES C. 
Established January, 1889. ` 


Number of shares 
Cost to shareholders per вһаге............ ... 
Original amount in trust...................... 1,263,910.29 
Divided in савһ................................. 600,000 


Remaining in hands of trustees: 


Bonds, face vaiue.................. 
Stocks, face value................. 
Accounts receivable and notes re- 

ceivable........................ 7,978. 
Cash 


Face value of securities, etc., now 
on hand 
POFBSDATe. ek оар br ce deer e ER XE MEER 


$21.06 


ә 
. 


SERIES D. 
Established October, 1889. 
Number of shares 120,000 
Cost to shareholders per share.......... Given as dividend 
Original amount in trust....................... $2,416,468.27 
Divided in cas . 570,000 00 
Divided per share in cash.... ................. 4.75 
Remaining in hands of trustees: 
Bonds, face value.................. $718,100.00 
Stock, face value .................. 1,077,800.00 
Accounts receivable and notes re- 
i 272.02 
onec Amman Ic uU LAN Mec И 106,806.63 
Face value of securities, etc., now 
on hand......................... 81,984, 978.65 
Per; оваа aps $16.54 


It will be observed with reference to series “С” 
and “Т” that while $600,000 in cash has been dis- 
tributed among the shareholders of the former 
the par value of the securities originally placed 
in trust has only been reduced by $421,000, and 
that while $570,000 cash has been distributed 
among the shareholders of the latter the par value 
of the securities originally placed in the hands of 
the trustees has been reduced by only $482,000. 
The opportunities for profitable reorganizations 
and consolidations have operated to bring about 
these results. 

The exceedingly profitable character of these 
series gives birth to a query whether the com- 
pany has not sold its block of treasury securities 
pretty low at $4,050,000 net. Also, the query 
whether all shareholders should not be allowed 
to join the subscription upon the same terms. It 
ів presumable tLat shareholders who subscribe 
outside the syndicate at a higher than the syndi- 
cate price will be very few, while shareholders 
who would qu in the subscription upon the same 
terms as the кушене might be considerable. 
Ought there to be any discrimination in favor of 
one set of shareholders as against another set P 
Ought в few wealthy shareholders to be permit- 
ted to select from the treasury assets at less than 
50 cents on the dollar апа organize а new con- 
cern to work off such assets for the benefit of the 
shareholders of that concern ? 


Trusts and Personal Liberty. 


Combinations Must not Trample Upon the 
Liberty of the Individual. 


(From & recent Address by David J. Brewer, Associate 
Justice of the United States Supreme Court.) 

The proposition that the many may rule the 
one is carried into the daily life of the nation in a 
practical way to the extent that the individual іс 
swallowed up in the mass, and the personal inde- 
pendence of every citizen, in all matters of con- 
tract and labor and life, isin danger of being 
destroyed. 

The most noticeable social fact of to-day is 
that of the combination of capital and the or- 
ganization of labor. Whatever may be the 
causes, and whatever may be the results, good or 
bad, the fact is beyond dispute that the trend of 
the two great industrial forces of capital and 
labor is along the line of consolidation and co- 
operation. I am not here to decry this tend- 
ency. I realize full well that only through this 
movement are the great material achievements 
of the day possible; but one thing is clear, and 
that is that the penalty which the nation pays for 
all its benefits is the growing disposition tc sac- 
rifice the individual to the mass, to mahe the 
liberty of the one something which may be ruth- 
lessly trampled into the dust because of some 
supposed benefit tothe many. 

A capital combine may, as ів claimed, produce 
better, cheaper and more satisfactory results in 
manufacture, transpoitation and general busi- 
ness; but too often the combine is not content 
with the voluntary co-operation of such as choose 
to join. It ртағрв at monopoly, and seeks to 
erush out all competition. If any individual 
prefers his independent business, however small, 
and refuses to join the oombine, it proceeds to 
assail that business. With its accumulation of 
wealth, it can afford for awhile to so largely un- 
dersell as to speedily destroy it. It thus crushes 
or swallows the individual, and he is assaulted as 
though he were an outlaw. | 

The business men are becoming the slaves of 
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the combine, the laborers, of the trades union 
and organization. As against this servitude and 
sacrifice of individual liberty, I wish to enter my 
earnest protest. In every century humanity has 
looked forward through tears to & better day to 
come, апа has asserted ав the ideal yet to be at- 
tained the liberty of the individual. Js it not 
bartering away the experiences of the past, are 
we not selling our birthright for a mess of pot- 
tage, when we encourage or even tolerate the 
domination of the combine, when we look in 
silence upon the growing servitude of the indi- 
vidual to the organization ? 


------- 


Current Items. 


The British Government is anxious to give the 
people greater telephonie advantages than they 
now have of telegraphic facilities, which latter are 
exceptionally good. Among other projects of the 
British Post Office officials is one to establish at 
Leeds, in the very centre of England, а telephone 
exchange with which every large town in the 
United Kingdom will be connected, so that it will 
be possible for any town to speak with any other. 


It is intended that the work in the towns them- 
selves shall be done principally by the telephone 
companies, but the Post Office itself will open 
exchanges where there are no companies. 


At several places in Milwaukee, the Wisconsin 
Telephone Company has put in nickel-in-the- 
slot machines, by means of which telephones for 
publie use can be provided without keeping an 
attendant in charge of them. "There are slots for 
nickels, quarters, half dollars and dollars, so 
that the apparatus can be used for toll connec- 
tions. Each coin when it is dropped into the 
machine causes а bell to ring and the sound of 
this bell is telephoned to the central office, where 


the operator is able to tell by the tone what 
amount has been paid, because there is & bell of 
different pitch for each of the slots. The ma- 
chines that have been put in work very well and 
the operators rarely fail to distinguish by the 
sound of the bell how much money the man at 
the other end of the line has placed in the slot. 


The car which is doing the welding on the 
street railway in Boston looks like a large freight 
car. It is equipped with motors to move it from 
place to place, and besides has a generator of 125 
horse power on it which furnishes the power for 
the heat used in welding the rails. In doing 
work so quickly as it is don»? by this process there 
is a rough place left at the joint. This is smoothed 
away as though it were solder by an arc welder 
consisting of a large carbon about the size of 
one’s arm, mounted on an immense glass handle. 


The rough steel places fall before it as lead, and 
the joint is made perfectly smooth. The old idea 
of allowing a space at the joints of the rails for 
the expansion and contraction of the steel has 
been done away with, for it has been found by 
experiment that the steel does not expand or 
contract much more than the ground itself. 


In a recent electric road constructed in Eng- 
land a radical departure from American methods 
has been made. A trolley wire is suspended from 
arms projecting from steel columns; no guy wires 
are employed, as the steel wires are especially 
designed to withstand severe strains. At the 
corners the trolley wires, instead of following а 
curve of the same radius of the track, as in the 
American systems, is turned on ап angle, the 


whole system depending on the flexibility of the 
trolley arm, or side collector, as it is called, 
which automatically engages the trolley wire in 
“| position. from two to twelve feet from the 
Bide of the car. 


The Minneapolis 7ribune states that a gradu- 
ate of the University there, named C. W. Carter, 
has invented & car brake, to be controlled by 
electricity, which is regarded as the best device 
yet invented for the purpose. The mechanism,” 
says the paper quoted, ‘‘is extremely simple and 
safe, and it entirely does away with the old-time 


levers, being controlled on the conceniric princi- 
ple acting on the forward and rear wheels of the 
truck. Arrangements have been made for a test 
to be given within & few days on the electric cars 
of this city." 

А diminutive electric fan in the office of the 
Department of Public Works at Pittsburg was 
located on a window sill, where its noise disturbed 
the clerks, and they placed it on a metal heater. 
A reporter says that the instant the current 
was turned on the electricity performed a clog 
dance, and waltzed the fan all over the heater, and 
at a speed that would make a Homewood flyer 
stand aghast. All the time the blue fluid flashed 
out in two-foot lengths, and the burring and 
whirring of the swift-revolving wheel nearly 
caused a stampede in the office. But relief came 
at last, when the machine with a mighty effort, as 
if to get away from the heater, danced off the 
side of it, and fell with a bump to the floor, 
bringing the circus to a close. 

Dr. Bottomley before the Glasgow Phil. Society 
showed some photographs of bullets in motion, 
referred to in a paragraph in the Digest, April 
15. Photographs were shown of a bullet in car- 
bonic acid gas to show the slower speed of the air 
waves; others of a discharge of shot, and a bullet 
passing through a plate of glass, sh» wing how the 
splinters are first splashed back when the bullet 
enters the glass, and after it has passed through 
it sucks them through the hole, carrying them 
with it and gradually depositing them. He men- 
tions that Professor Boys has shown that the 
duration of a spark from a Leyden jar under 
certain conditions was about one-twentieth of a 
millionth of a second. 

The French language, it appears, is better 
adapted to the purpose of tke telephone than the 
English. It is stated that the large number of 
sibilant or hiss syllables in English renders it a 
less easy and accurate means of communication. 
Some English words are especially difficult of 
transmission by telephone. The word soldier“ 
is cited as one of these. Proper names fre- 
quently oecnr in the midst of an otherwise per- 
fectly audible and intelligent conversation which 
the ear cannot possibly catch. These must be 
spelled out, involving delay. 

A despatch to the N. Y. Herald from San 
Jose, Guatemala, states that direct communica- 
tion over the Central and South American Tele- 
graph Company’s wires, via Galveston, was 
opened on the 24th July between Guatemala and 
the United States. The official opening took 
place on July 19, with great ceremony, the day 
being the anniversary of the opening of the rail- 
way hetween San Jose and Guatemala City, which 
occurred in 1884, and also the anniversary of the 
birth of the late President Rufino Barrios. The 
Government paid the cable company $150,000 in 
American gold on the day the lines were offi- 
cially opened. 

A profitable field is opened for men of artistic 
judgment and cultivated taste in the arrangement 
of electric lights in ball rooms, reception rooms 
anlother apartments where decoretive effects are 
of value. The mobile electric glow-lamp affords 
advantages in illumination that were totally unat- 
tainable from stationary gas fixtures, and a talent 
for locating electric lamps in positions best 


adapted to the prevalent hues of the furniture 
and draperies of an apartment and to its form 
and dimensions so as to produce the desired ef- 
fects of color and perspective, will be duly ap- 
preciated and fitly rewarded. 


The Boston Courier suggests that since the 
speed of ocean steamers of the present models 
and methodof propulsion has practically reached 
its limit, a new means of ocean travel might be 
found in submarine vessels of proper form, pro- 
pelled by the trolley, with power supplied from 
cables laid as at present. The writer would have 


the vessels suspended at a depth below the reach 
of the waves, and thus swiftly glide alorg undis- 
turbed by the storms that furrow the surface 
and make unaccustomed voyagers yearn for the 
the land. He does not submit any ideas as to 
ventilation, etc., convinced, perhaps, that by the 


time his system comes into vogue mankind will 
have ceased to breathe. 

A Hartford (Conn.) paper, in recording the 
fact that the searchlights with which the Schuy- 
ler Electric Light Company are experiment- 
ing in Middletown are seen in New Britain, 
states that an aged couple who strongly believe 
in Lieut. Totten’s prophetic vagaries were seen 
standing in their door-yard watching the lights 
with awe-stricken interest, taking them for indi- 
cations of the beginning of the fulfilment of 
the Tottenistic prophecies. From their re- 
marks, overheard by a gentleman passing, their 
faith in the divine origin of the flitting beams 
seemed complete, and when told that the lights 
were simply a demonstration of the power of 
electricitv, although their awe was allayed, they 
were evidently not pleased to have their cher- 
ished beliefs rudely shaken by the cold facts. 


It is not often that the engineering world is 
called upon to witness the completion of a work 
nearly 2,500 years after it was first projected ; 
but such is the case with the canal through the 
Isthmus of Corinth. Projected 600 years before 
Christ, agitated again 300 years later, actually be- 
gun by the Emperor Nero, it is completed in 
1893. —4merican Engineer and Railroad Jour- 
nal. 


Boston Notes. 


There are two or more new style arc lampe 
about ready for being put on the market by Bos- 
ton inventors and manufacturers. for which ex- 


traordinary claime are made. Should these claims 
be realized, it certainly seems as if we might look 
for a fairly complete revolution in the are light 
department of electrical science. | 


The factories of the General Electric Company 
at Lynn are running only five days & week for 
the present, consequent upon the general business 


depression that prevails everywhere. This ar- 
rangement meets with the approval of the em- 
ployees in general, as during the fine weather it 
enables them to enjoy two whole rest days a week. 
During July the company is reported to have 
booked over $1,000,000 worth of cash orders. 


One of the most attractive resorts about this 
city is the Marine Park, City Point and Castle 
Island, where is situated Fort Independence, 


just off the point. 'The pier at City Point is 
brilliantly lighted by innumerable electric lights, 
while Castle Island 1s connected to the main land 
by & handsome pier, along the entire length of 
which are arc lights а short distance apart. "The 
island forms one branch of the park system of 
Boston, and in an evening thousands of foot pas- 
sengers throng these piers. They form the moet 
striking features in Boston’s beautiful harbor. 


The present financial stress and consequent 
scarcity of work and money is seriously affecting 
the various seaside resorts in this neighborhood, 


but isin some respects telling in favor of the 
West End R. R. Co. In view of being unable to 
take their annual vacation by the sea, thousands 
of persons remain at home in the city and 
treat themselves most evenings to a long and 
pleasant electric car ride into the suburbs. One 
of the favorite rides is by way of Beacon street to 
Chestnut Hill Reservoir, over four miles out, 
through the beautiful town of Brookline. The 
scenery around Chestnut Hill is very fine, and 
toe cars are taxed to the utmost to carry all the 
passengers. Many ride out to Newton, another 
beautiful city. Some of the five-cent trips thus 
being taken extend from nine to eleven miles, 
which people of moderate means don’t fail to 
avail themselves of. 


The International Trust Co., which is one of 
the leading banking firms in Boston, moved into 
its handsome new nine story building, corner of 


Milk and Devonshire streets, and began business 
there last Monday morning. The isolated electric 
lighting plant and the beautiful fixtures are 
among the most complete and artistic in New 
England, some very unique features having been 
introduced in the system of illumination. 


His many friends will hear with regret of 
the serious illness of Col. L. W. Burnbam, 
General Manager of the Electric Gas Lighting 
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Co., this city. Col. Burnham was making ready 
to start en a two weeks’ trip to the World's Fair 
with his daughter when he was suddenly seized 
by an attack that quite prostrated him, and he is 
still confined to his bed. As is well known, he has 
worked like a Trojan for years, building up one of 
the most prosperous electrical firms in the coun- 
try. with the result that his health has been 1m- 
paired. Of late, however, he has been a good 
deal of bis former self again, and was really feel- 
ing, as he imagined, first-class when his present 
sickness overtook him. He has the best wishes 
of all his friends for а complete and speedy re- 
covery. | 


An interesting instance of the ''freshness" 
which characterizes many of the young salesmen 
employed by the General Electric Company oc- 
curred a few days ago when one of these fresh 
young men walked into the office of the purclias- 


ing agent of one of the largest electric lighting 
companies in New рр This young man's 
employers, the Trust, had heard that said agent 
was purchasing supplies from outside firms and 
not from the General Electric Company ; so they 
deputed the fresh young man to wait on this gen- 
. tleman and respectfully inform him that it was his 
duty to purchase all his supplies from the Trust. 
'The agent, singular to say, declined to see that 
his duty lay in that direction at all, and intima- 
ted to the fresh young man that his duty prompted 
him to doas he liked in the matter having in 
view his employers' best interest. Then the fresh 
young man desired to know where the agent was 
purchasing а certain line of supplies, which im- 
pertinent query roused the agent's color some- 
what, and he brusquely answered the fresh young 
man that it was none of his d—-— d business to 
know, but so long as he could buy supplies of 
nearly any kind for 25 per cent. less than the 
General £lectric Compeny's rates, he should con- 
tinue to buy them where he chose, and the Trust 
and its goods and prices were at liberty to go to 
blazes—the quicker the better. This is a true 
story. ' 
The beautiful marine resort, quaint old Marble- 
head,is to secure & new lease of existence by 
being counected with Salem, Lynn and Boston by 


electric railway. It is expected that cars will be 
running by Monday. When thie system is com- 
plete the many lovely places on the north shore 
of Massachusetts Bay will be within easy reach 
of. Thousands of pleasure seekers. 


General News. 


What is Going on in the Electricai World. 


Norfolk, Va.—Construction work has begun 
on the electric railway which is to take the place 
of the horse car lines. 


Providence, В. I. — The new electric road 
through East Providence to Riverside and Cres- 
cent Park has been opened to public travel. 


Hillsboro, I11.— The city council has awarded 
the contract for hghting the city to the Electric 
Light Company. The electric light plant is nearly 
finished. 


Watertown, Mass. Мапу of the business 
firms in Watertown are considering theintroduc- 
tion of electric motors as a meaus of furnishing 
power for their business. 


Binghamton, N. Y.— The bid of the Gene- 
ral Electric Company for lighting the city for 
three years at 30 cents а light per night has been 
accepted by the common council. 


Windsor, Conn.— The Eddy Electric Manu- 
facturing Company, which recently went on to a 
time basis of five days per week, has made another 
reduction to eight hours per day. 


Philadelphia. —Geo. W. Pierce, manufacturer 
of electrical supplies at 510 Arch street, has dis- 
appeared, leaving a number of debts unsettled. 
His factory will be suld by the sheriff. 


Cincinnati.—The franchise for the proposed 
electric railway to Oakley has been awarded to 
the Cincinnati, Oakley & Madison Electric Rail- 
way Company for a term of twenty-five years. 


Gardner, Mass.—The selectmen have granted 
a franchise to the Gardner Electric Street Hail- 
way Company to run a line between the several 
contiguous villages. The authorized capital is 
$75,000. 


Jamestown, N. Y.—N. W. Gokey & Son 
have purchased a majority stock of the James- 
town Electric Light and Power Company, and 


will combine that plant with the plant which they 
have had in operation in their factory. 


Bridgeport, Conn.—The Bryant Electric 
Company is now working on half time. The 
company has large orders, but on account of 
the dullness of the season the fulfilment of 
them has been postponed. 


Mt. Pleasant, Pa.—The Citizens’ Electric 
Street Railway Company, recently organized to 
build a line, has abandoned the enterprise be- 
cause of the refusal of the borough authorities 
to give to the corporation the right to lay tracks 
in the town. 


Lynn., Mass —The extension of the Wake- 
field & Stoneham Electric Street Railway line 
from Wakefiell to Lynn is to be begun soon. 
The company has voted to increase ite capital 
stock from $50.000 to $150.000 for the purpose of 
road construction. 


Oneonta, М. Y.—The Oneonta Electric Light 
and Power Company, which not long ago had 
several judgments 5 it. has, according to 
a circular issued by the company, paid all these 
outstanding claims in full and has floated the 
whole of its new series of bonds. 


Pottstown, Pa.— A Philadelphia syndicate has 
authorized the purchase of the seventy-acre farm 
on which are located the famous Ringing Rocks 
and adjoining property, with a view of building 
an electric railroad from Pottstown to that place 
and erecting there a large mountain hote!. 


New Haven, Conn.— Improvements on the 
State street and Whitney avenue railroads are 
being pushed forward rapidly, апа it may soon be 
expected to see the roads electrically equipped. 
The new power house will be 250x80 feet. The 
contract for the dynamos, etc.. bas been awarded. 


Tiffin, Ohio. —- Work on the Tiffin & Fostoria 
Electric Railway 1s progressing, and it is hoped 
by the president, R. W. Brown, to have the road 
completed next October. The road will be nearly 
fourteen miles long and will ultimately become a 
part of the proposed line from Findlay to Put-in 

8y. 

Albany, N. Y.—A method for lighting rail- 
road passenger cars by electricity has been tested 
for some time on & New York Central car with 
good results, and it is thought that in a short 
time all the cars for the Central turned out at 
the West Albany shops will be «quipped with the 
new lighting apparatus. 


Carrolltown, Pa.—An electric light company 
has been organized at Carrolltown with a capital 
stock of $20.000. A number of Altoona business 
men are connected with the new corporation, 
which will furnish electric light for Carrolltown 
and also for the thriving towus near by—Has- 
tings, Spangler and Bainsboro. 


Mount Vernon, N. Y.— The Union Electric 
Railway Company, having applied to the au- 
thorities for & year's extension of time in which 
to complete their road in Mt. Verron, and the 
common council having refused to grant the 
request, the road withdrew its bond for $25,000 
and has retired from the field for the present. 


San Francisco.—Severe tests have been made 
lately of the Hatch storage battery on ап experi- 
mental car of the San Francisco Electrical Stor- 
age Company which are said to have convinced 
several electrical] experts of its practical effi- 
ciency. — Despite the tronblesof theSan Francisco 
and San Mateo electric road with the Thomson - 
Houston Electrical Company, .work on the exten- 
sion to Baden is being pushed. 


Brooklyn, N. Y.— The Union Elevated Rail- 
road Company have been considering the substi- 
tution of electricity for steam ав а motive power 
on their road.— Mayor Boody has signed the res- 
olution passed by the board of aldermen grant- 
ing franchises to the Broadway Railroad Com- 
pany for over twenty miles of streets, and also 
approved the application of the same company to 
change its motive power to electricity. 


Easton, Pa.—The contract for tLe building of 
the Pen Argyl, Bangor & Water Gap Electric 
Road has been awarded to Davis & Ludwig, of 
New York City. Work is to be commenced at 
East Bangor and pushed westward to Wind Gap, 
the contract calling for the completiou of the 
line as far as Pen Argyl by Oct. 1, and that part 
of the line will then be put in operation. The 
company has decided to locate its power plant, 
etc., in Bangor. 

Baltimore, Md.—It is understood that work 
will soon begin on the power-house to be built on 
O'Donnell's wharf by the City and Suburban 
Railway Company. The plant will have a capac- 


ity of 5,000 horse power and will be so arranged 
as to increase the horse power in the future i 

necessary. Ina few weeks, it is said, the entire 
City and Suburban system will be operated with 
electric cars.—The three electric locomotives to 
haul trains through the new Baltimore and Ohio 
Railroad tunnel under the city of Baltimore are 
completed and will soon be tested. 


Newark, N. J.—The Newark Passenger Rail- 
road 1 has agreed to lease its lines to the 
New Jersey Traction Company. The latter com- 
pany is building a second road from J ersey City 
to Newark along the old Newark turnpike.— The 
transfer of the franchises of the Newark 
Passenger Company to the syndicate known as 
the New Jersey Traction Company is one of the 
largest transactions in traction interests ever 
known. The lease is to run for 999 years, and 
under its terms the New Jersey Traction Com- 
pany will enjoy & practical monopoly of the street 
car traffic in Hudson, Essex and Union counties 
of New Jersey. and will be in such affiliation with 
other companies in Mercer and other of the more 
populous counties as to enable them to control 


practically the entire traction interests of New 
Jersey, Е 


U. 8. Government Contract 


For the Wilmot & Hobbs Manufacturing Company. 


The Wilmot & Hobbs Manufacturing Company, of 
Bridgeport, Conn., have secured recently another Jarge 
contract from the U. 8. Government for their cold rolled 
* Swedoh" steel, which is being used for some very severe 
stamped and drawn work that the Government have been 
making for sometime. Tbis steel 18 something quite new 
for such work and after being submitted to some very 
severe competitive tests 16 has been demonstrated that it 
is far superior to anything heretofore used for this work. 


We understand this company is making quite a specialty 
of 1t. 


Abreast of the Times. 


The General Incandescent Arc Light Company, with 
keen appreciation of the growing demand for efficient arc 
lamps for use on alternating current systems, has brought 
out a new line of alternate current lamps which will be зир. 
plied 1n various styles. 


Hercules Switches at the Fair. 


Office of 
D. H. Burnham. Director of Works, 
World's Columbian Exposition, 
Jackson Park, f 

MR. F. H. ANGELL, депп АКЫ oa Hie: Mig ana 80 
. H. ; Gen! . Utica Elec. and Su 7 
Co., 10 Cornelia St., Utica. N. Y. i PPS 
DEAR SIR: We are іп receipt of sample Hercules No. 1 
Arc Light Cut-Out and Dg to inform you that we have 
given the same a thorough test, which has proved very 
satisfactory. This switch was tested by first cutting in 
40 lamps, then 50, and finally cutting in 70 lights. Тһе 
switch operated very satisfactorily up to 50 lights, without 
any trouble whatever. Up to 70 lights. however, we found 
it necessary to throw the handle over as rapidly as possi- 
ble. With this little extra exertion. the switch operated 
very successfully, and I can congratulate you upon its 
operation. We yesterday sent you a telegram as follows: 
„Sample satisfactory: ship Hercules Cut-Outs ordered. 

with glass covers, immediately." 
Yours, very tuly, 
S. G. NEILBR, 
Assistant Electrical Engireer. 


Cutter's Economic Door Switch. 


The number of incandescent lamps in any place depend 
not so much on the cost of thecurrent ason the devices for 
readily turning the lights off and on во as to keep the con- 
sumption at a minimum. And even where th» switches 
are conveniently located 1t requires some attention to turn 
them, and if this is left to the hired help the chances are 
that the lamps may be left burning continuously. This is 
practically the case with closets, store-rooms and such 
places where the light is needed but rarely. Such parts of 
the house have generally been left without any convenient 
means of lighting, merely for the lack of a simple device 
for controlling the current. 

This want is now met by the Economic Door Switch” 
devis:d by George Cutter, of Chicago, which can be set 
fiush in the rabbitt of the door jamb so that the door itself 
presses agalust the projecting button. On opening the 
door the light is turned on and burns until the door ts 
closed when the switch shuts off the current. The action 
is automatic so there is no possibility of wasting any cur- 
rent when the door isclosed, and no hunting for the switch 
in the dark. The added convenience is worth considerable, 


while the saving in current and in the life of the lamps 


will soon pay for the switch itself. Such a device will make 
the lighting of odd rooms and corners inexpensive, and 
thus give electricity its well deserved place throughou 
the house. 

The switch as such is well built and has the conducting 
parts insulated from the casing by hard rubber bushings. 
The casing із cylindrical, so that it will slip right into à 

hole diflled in the woodwork, making the fittings a very 
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simple matter. It is being put on the market by George 
Cutter and will no doubt meet quite a demand. 


The C. & H. Double Pole Switch. 


In addition to the line of switches recently illustrated in 
these columns, the firm of Cutler & Hammer, of Chicago, 
have just placed on the market the new double pole snap 
knife switch herewith illustrated. The blades and all ot her 
parts are made of sheet or rolled copper highly polished 
and are mounted ор slate blocks. 1 he claim made for the 
switch is that although it is a double break snap switch it 
costs no more than the ordinary knife switch. 

In addition to the above line of specialties the firm have 
added a very simple and effective automatic motor starter 
with a magnetic release. In placing the device upon the 
market the firm believes that 1t is only necessary to pre- 
sent its merita of safety in connection with motors to the 
owners of motors and central station men to make them 
realize that they cannot do without them. A large num- 
ber of the starters have already been placed in Chicago, 


Economic Door Switch. 


A New Lamp Device. 


due largely to the fact that the underwriters have not only 
realized the safety the device affords but have insisted that 
all motors must be provided with an automatic release 
switch or starter. 


A New Lamp Device. 


A new device for holding incandescent lamps in any 
position has recently been placed on the market by Bruce 
& Nutting, of Chicago. The apparatus із constructed so 
that a lamp held on the end of the rod can be adjusted to 
any position either sidewise or up aud down wit hin a 
radius of eight to ten feet. The lamp holder 1s especially 
useful 1n factories, stores shops and draughting rcoms or 
wherever it 18 desirable to change the position of the light 
from one place to another and bring it close to the work. 


COMMERCIAL PARAGRAPHS. 


Mr. A. L. Bogart sends out a circular to the trade, an- 
nouncing material reductions in prices of his many electric 
gas lighting specialties. 


Queen & Company, Incorporated, Philadelphia, are con- 
gratulating themselves upon the large number of “ Mag- 
netic Vane” Ammetersand Voltmeters which they have 
sold up to date this year. 

An Increase of two hundred per cent. over the first seven 
months of 1892 18 not а bad record, especially ір the face of 
recent and present financial disturbances. 


The unique porcelain device we Illustrated in our columns 
а few weeks ago, which has been put on the market by the 
Hammond Cleat Company of Boston, has proved to bea 
“ten strike.” Orders are being received from all parts of 


the country, and it is being proved that the more they are 
used the better they are liked. 


The new 60 агс light dynamo equipped with the Elkins 
Automatic Regulator and bullt by the Consolidated Elec- 
tric Manufacturing Comp any of Boston, which has been 
installed іп the electi ic light station, Old Orchard, Me., 18 
giving perfect satisfaction. It is being run at its full 
capacity and regulates to the greatest degree of nicety. 
Changes made from full load to zero do not cause the slight- 
est sparking. It is a remarkably efficient machine and 
works most economically. The lamps, which were also 
made by thesane Soap are very constant and make a 
perfect arc. 


Mr. J. Bradford Sargent, General Eastern Agent for the 
Sterling Water Tube Boller, is feeling more than pleased 
with the extraordinarily fine record recently made after 
many trying tests of the merits of this now well known 
ty pe of boilers on the San Francisco and San Mateo Rall- 
way. The evaporation of 12.16 pounds of water to one 


TRE C. & Н. DovsnE Powe SwITCRH. 
pound of coal is such a result as any firm of boiler makers 
may well feel proud of, and it is not to be wondered at 
that so many of these boilers are already in use and others 
being installed right along. Mr. Sargent has just closed a 
contract for a 250 H. P. boiler for the Portland Me.) Street 
Railway Company. 


— — — -- — 


INCORPORATIONS. 


Powell ОП Mill Company, Bastrop, Tex.—to manufacture 
cotton’ seed ой, gin cotton and supply electric light to 
the public. Capital stock, $50,000. Promoters: W. C. 
Powell, P. O. Elzner, J. L. Wilbarger, all of Bastrop. 


The Miller Electric Company, 13 Astor Place, New York 
city—to manufacture and sell electrical appliances. 
Capital stock, $5,000. Promoters: Sylvanus E. Miller, 
Brooklyn, N. Y.; Samuel Shethar, New Castle, N.Y.; 
Edward A. Nichols, New York City. 


Santa Cruz Electric Navigation Company, Santa Cruz, 
Cal.—to construct, own, operate boats, vessels, to be pro- 
pelled by electricity, sails, Steam or otherwise. Capital 
stock. $10,000. Promoters: F. W. Swanton, Jas. McNell, 
Jno. Sullivan, F. W. Ely, Santa Cruz, Cal. 


Duplex Trolley Company, New York City—to ac- 
quire patent rights for appliances for the trar smission of 
electricity. Capital stock, $10,000. Promoters: C. E. Chin- 
nock, 157 Sixth ave., Jos. Bruns, 346 First st., both of Brook- 
lyn, М. Y.; D. E. Rose, 286 Elizabeth st., New York City. 


Atchison Railway and Electric Light Company, Atchi- 
son, K an.—to build, construct and operate street railways 
1n Atchison by electricity or other motive power, manu- 
facture gas and electric light, construct and maintain 
union stock yards. Capital stock, $250,000. Promo- 
ters: Edward Morton, New York City; A. J. Harwi, 
J. C. Fox, B. P. Waggener, David Kelso, W. P. Waggener, 
A. W. Simpson, all of Atchison, Kan. 


Tueson Water, Electric Light and Power Company, Tuc- 
son, Arizona, and Atchison, Kan.—to supply water, electric 
light and power. Capital stock, $50,000. Promoters: Syl- 
vester Watts, St. Louis, Mo.: Henry A. Lawton, Terry 
Parker, Stanton Park, James W. Parker, all of Atchison. 


The Southern California Development Company, Red- 
lands, Cal.—to deal In, improve and cultivate lands, build 
and operate water works, machinery, electric plants, etc. 
Capital stock, $15,000,000. Promoters: A. P. Willoughby, 
New York City; B. О. Johnson, К. E. Archer, C. E. Fish, 
Redlands; B. W. Brown, Moreno, Cal. 


The Holt Electric Indicator Company, New London, Conn. 
—to manufacture indicators, ships' logs, electrical appa- 
ratus and instruments of precision. Capital stock, 815,000. 
Incorporators: Geo. B. Prest, Chas. T. Holt, Wm. 8. Starr, 
of New London. and others. 


Tne Pacific Underground Electric Railway Company, 
San Francisco, Cal.—to deal in patents for underground 
conduits for electric railways, and manufacture and sell 
such devices. Capital stock, $100,000. Promoters: J. J. 
Scrivener, F. Б. Chadbourne, Jno. F. Burgin, A. Craig, D 
B. Richards, San Francisco. 


The Osterholm Electric Belt and Appliance Company, 
New Haven, Conn.—to manufacture and sell electric belts 
and appliances and to buy and sell other electrical appli- 
ances on commission and otherwise. Capital stock, $1,000. 


Promoters: John Kallgren, T. O. Osterholm, John Ander- 
son, G. W. Erickson, New Haven. 


The Western Printing Telegraph Company, Chicago— 
to manufacture instruments and appliances and construct 
telegraph and telephone lines. Capital stock, $1,000,000. 
Incorporators: Fraok R. Walton, James W. Chisholm and 
Cleaveland F. Dundersdale. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT [88UBD JULY 11, 1893. 


ELECTRIO RAILWAYS AND APPLIANCES. 

501,188. Electric Signaling Circuit. W. Daves, Jersey City, 
N.J. Filed May 2, 1893. 

501,195. Electric Loc: motive. Elmer A. Sperry. Chicago, 
IH. Filed April 29, 1892. 

501,236. Electric Locomotive. Wm. E. C. Eustis, Milton, 
Mass. Filed Nov. 5, 1891. 

501,258. Electric Circuit ern ресе Wm. Seal s. Bos- 
ton, Mass. riled April 10, 1 

501,807. Kailway el nes James Wayland, Newark, N. J. 
Filed Jan. 21, 1 

501,438. Railroad Cressing Alarm or Signal. Elwood С. 
Potter, Vineland, N J. Filed April 6, 1891. 

501,481. Trolley Wire Hanger. Alexander W. Meston, St. 
Louis, Mo. Filed Oct. 31, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


501,074. Electric Arc Lamp. J. Jergie, Austria-Hungary. 
Filed Nov. 25, 1891. 
501,080. Electric Arc Lamp. G. Kirkegaard, Brooklyn, N.Y. 
Filed Nov. 12, 1892. 
501,081. Electric Arc Lamp. G. Kirkegaard, Brooklyn, N.Y. 
Filed Feb. 20, 1893. 
hting System. P. Nordmann, Berlin, 
Germany. Filed Nov. 18, 1892. 
501,170. Duplex Electric ATC Lamp. Chas. E. Seribner, 


Chicago, Ill. Filed Oct. 27, 1890. 
501,188. ectric Signalin Circuit. Wm. Daves, Jersey 
City, N. J. Filed May 2, 1892. 2. 


501,206. Socket for Incandescent Lamps. “Екей Ekstrom, 
Lynn, Mass. Filed June 27, 1892. 

501.206. Electric Current Apparatus. Jonathan P. B. 
Fiske, Lynn, Mass. Filed Aug. 12, 1891. 


DYNAMOS, MOTORS, ETC. 


501,049. Commutator Connection. Norman C. Bassett, 
Lynn, Mass. Filed Feb. 9, 1898. 

501,059. Regulator for Dynamo-Electric Machines. Will- 
iam H. Elkins. Cambridge, Mass. Filed June B. 1892. 

501,060. Brush for Dynamo-Electric Machines and Motors. 
Jonathan P. B. Fiske, Lynn, Mass. Filed Jan. 31, 1898. 

501,117. Dynamo-Electric Machine. Harry L. Tyler, Corn- 
ing, N. Y. Filed Oct. 17, 1892. 

501,193. Commutator Brush Holder. Alton J. Shaw, Muske- 

on Mich Filed Feb. 17, 1898. 

501,191. Revolving Armature for Electric Machine. Klmer 
A.Sperry. Chicago, lll. Filed Jan. 8, 1802. 

501. ,909. Method of kegulating Dynamo Electric Machines. 
Merle J. Wightman and Hermann Lemp, Hartford, 
Conn. Filed Feb. 18, 1886. 

501,876. Armature. Joseph d. Smith and Geo. W. Find- 
later. Jamaica, N. Y. Filed May 26, 1892. 

501,482. Revolving Motor. Herbert L. Parker and Alex- 
ander W. Meston, 8t. Louis, Mo. Filed Oct. 99. 1892. 


TELRPHONE AND TELEGRAPH APPARATUS. 
501,085. Telephone Circuit and Apparatus. S.J. Larned, 


Evanston, III., oe F. A. Pickernell, Newark. N. J 
501.086. Station Apparatus for Telephone Circuits. 8. J. 
Larned, Evanston, Ill., and F. A. Pickerneil, Newark, 
501,087. Electric Signaling. Т. D. 
Mass.. and Sherwood . Larned, Evanston, ПІ. Filed 
501,102. Telephone rark, N. 9. Apparatus and Circuit. F. A. 
Pickernell, Newark, N пеа March 90, 1893. 
IH. Filed Dec. 27, 1886. 
501,169. Telephone Exchange Apparatus. Chas. K. Scrib- 
501,185. Visible Signal. Francis W. Dunbar, М. Y. Filed 
May 4, 1898. 
Burchell and Burnet L. Nevius, Jr.. Washington, D. с 
Filed Nov. 8, 1892. 


Filed March 20, 1 
N. J. Filed March 90, 1893. 
Lockward, Melrose, 
March 27, 1898 
501,168. Tele shone Switch. Chas. E. Scribner, Chicago, 
ner, Chicago, Ill. Filed June 6, 1888. 
501,405. Support for Telephonic Receivers. Norval L. 
501,472. aon А Theodore Sp usfor Telephonic and Telegraphic 


Circuit. ore Spencer, Cambridge, Mass. Filed 
Feb. 20, 1 
BATTERIES. 
501,151. Electric Battery. James Н. Mason, Brooklyn, N. 


Y. E Nov. 14, 1892. 
MEASURING INSTRUMENTS. 


501,1 Ammeter. Wm. Hockhausen, BrooXlyn, N. Y. 
Filed Feb. 28, 1891. 


MISCELLANEOUS. 


501,068. Electric n ims Switch. Caryl D. Haskins, Lynn. 
Mass. Filed Jan 

501,071. Electric Switch. aH Friedrich Wilhelm Hofer. 
Berlin, Germany. Filed March 25, 1898. 

501.004. Equalizer fer Rotary Current SIM. P. Nord- 
mann, Berlin, Germany. Filed Feb. 23, 1899. 

501,114. ПЕРО Arrester. E. Thomson, Lynn, Mass. 
Filed June 90, 1 

501,178. Electric ‘switch. Frederick A. Thum, Newark. N. 
J. Filed March 14, 1 

501,191. Switch for Electric pee ae Olaf Offrell, 
Middletown, Conn. Filed Aug. 12, 1892. 

501,201. Automatic Circuit Interrupter. Alexander Wurts, 
налары. Pa. Filed Oct. 5,1 

501, 11 5 Btning Arrester. James E. Browne, Elizabeth, 

led Sept. 12, 1892. 

501, 25, “Letter Box. Peter J. Fitzgerald, Hyde Park, Mass. 
Filed Oct. 18, 1890. 

501 291. Electric Time Switch. James F. McLaughlin. 
Philadelphia, Pa. Filed Sept. 29, 1892. 

501,292. Electric Bell. Wilson . Newman, Brooklyn, N.Y. 
Filed Oct. 28, 1892. 

501,506. Electric Alarm Money Drawer. William J. Walker 
et Podere Bedford, St. Louis, Mo. Filed April 
1 

501,445. Junction Box. William Brooks Sayers, Glasgow, 
Scotland. Filed June 16, 1 

501,450. Electric Switch. Lucius T. Stanley, Brooklyn, N. 
Y. Filed March 27, 1898. 
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World's Fair Notes. 


Electrical Forging Company's Exhfbit. 

The exhibit of the Electrical Forging Com- 
pany of Boston, which is located on the east side 
of the main floor of the Electricity Building, is 
one of the most novel and at the same time inter- 
esting displays that can be found among the many 
machines in the building. Except for this ex- 
hibit it might well be said that the northeast cor- 
ner of the Electricity Building would have little 
attraction for the ordinary World’s Fair 
visitor. 

Most of the patrons of the Exposition want to 
see а machine ‘‘where the wheels go round." The 
Electrical Forging Company seem to have ap- 
preciated this fact and have arranged to have 
their machines in continuous operation during 
the greater part of the day and evening. That 


of the exhibit, both to the layman and the elec- 
irician, is the raising of the temperature of а bar 
of iron to в welding heat by placing it in a pail 
of water. The many amusing questions asked of 
the attendants in regard to this feat would stock 
a specialty actor for a year to come should he 
jot them down. The exhibit is in charge of Mr. 
George H. Burton, the inventor, assisted by Mr. 
Williams. 


Ansonia Electric Company's Exhibit. 

The exhibit of the Ansonia Electric Company, 
as illustrated in this issue, consiste of a combined 
displuy of electrical supplies manufactured ^y 
the numerous companies of which the Ansonia 
Company аге the Western representatives. The 
pavilion, which occupies the centre of the north 
gallery, is arranged во that each of the manufac- 
turing concerns has a separate section for itg 
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the work is appreciated is proved by the large 
crowds always to be seen around the space 
occupied by the company. | 

The exhibit, which is shown in our Frontispiece, 
consists of nearly allthe different machines manu- 
factured by the company. The generator which 
supplies the current for the heater is capable of 
delivering 85 amperes at & pressure of 2,400 volts. 
The current is delivered to a 5-foot transformer 
the core of which contains over 800 pounds of soft 
iron wire. The metal to be heated is placed be- 
tween the jaws or clamps which form a portion 
of the secondary circuit of the transformer. 

Arrangements are made во that eight pieces of 
work can be heated in as many different clamps 
at one time. The gentlemen in charge illustrate 
the operation of the machine by actually heating 
rods of various metals of from one-eighth to three 
inches in diameter. They also show the method 
of welding iron, steel and brass bars. 

One of the most interesting and puzzling parts 


goods. Among the companies whose names are 
hanging over the many entrances are the follow 
ing: 

Helios Electric Company, Philadelphia. 

Stanley Manufacturing Company, Pittsfield. 

J. Lang & Company, Chicago. 

Richard Pfund, New York. 

Cutter Electrical Manufacturing Company, 
Philadelphia. 

American Electrical Heating Corporation. 

Star Electric Company, Chicago. 

Wm. Buinley, North East, Pa. 

Electric Manufacturing Company, Dayton, O. 
India Rubber and Gutta Percha Insulating 
Company, N. Y. 

Otto Rauda, New York. 

National Electric Manufacturing Company, 
Milford, Conn. 

Besides the above, a large number of other 
companies have representation in the shape of 
small exhibits. Nowhere can a person gain a 


better idea of the extensive line of supplies car- 
ried by the Ansonia Company than by a visit to 
their exhibit. In their pavilion the company 
claim to not only show some of the latest electri- 
cal appliances of the day but also some of the 
earliest. Included among the latter are some of 
the machines used by Moses G. Farmer and Wil- 
liam Wallace in their early experiments in elec- 
tricity. The photograph illustrating the pavilion 
is taken from the end occupied by the American 
Electric Heating Company, and it may be said 
that it forms a very interesting part of-the ex- 
hibit. Lectures in cooking by electricity are 
given three times a week, and practical demon- 


strations are made on numerous electrical uten- 
sils. The Ansonia Company have installed an 
electrically operated elevator near their booth, 
and are carrying free all visitors who wish to go 
to the gallery floor. 


Performance of Street Railway Power Plants. 


BY WM. A. PIKE AND T. w. HUGO.* 


No mechanic art hasbecome so interwoven with 
our everyday existence as that of electric engi- 
neering. No branch of industry has grown, in so 
short a period of time, to the proportions now 
assumed by the practical applications of the de- 
velopments of the science of electricity, and ав a 
consequence the application has been in advance 
of the definite knowledge of the results of such 
applieation; in other words, the application has 
led the pace, and that being a fast one the engi- 
neer is now almost breathless, endeavoring to 
catch up and find out just what he has been doing. 
Especially is this the fact in street railway ргас- 
tice, and it is to contribute a mite to the general 
knowledge box that this paper is presented, as 
embracing, possibly, as wide a scope and as ex- 
tensive a field, under ordinary everyday practice 
as has heretofore been made public. As will be 
seen, no particular piece of machinery was under 
criticism, no person’s creation was on trial—the 
facts, and nothing but the facts, being sought, in 
order (1) to ascertain the cost of motive power 
per car mile [a] as furnished by the tri-cylinder 
condensing Corliss engines at Power House No. 1, 
Minneapolis; [5] as furnished by the tri-cylinder 
condensing engines at the Hill Street Power 
House, St. Paul; (c] as furnished by the two- 
cylinder non-condensing Westinghouse engines 
at the Thirty-first Street Power House, Minne- 
apolis. 

(2) To obtain data as to the economy of the 
boilers used. 

(8) To obtain data as to the relative value of 
crude petroleum and coal as fuel. 

(4) To compare the cost of furnishing power by 
large tri-cylinder condensing engines and small 
Westinghouse two-cylinder non-condensing en- 
gines, or concentrated vs. subdivided power. 

The tests which are the basis of this paper were 
made at the instance of Mr. Thomas Lowry, 
President of the Twin City Rapid Transit Com- 
pany, Minneapolis and St. Paul, Minn., on the 
various plants of the company. 

The tests at Power House No. 1, Minneapolis, 
and the principal tests at the Hill Street Station, 
St. Paul, were made under the joint supervision 
of Messrs. Wm. A. Pike, of Minneapolis; T. W. 
Hugo, of Duluth, members of the American So- 
ciety of Mechanical Engineers, and Mr. Aid Col- 
lins, agent of the Hartford Boiler Insurance Com 
pany, of Minneapolis, the test using screen- 
ings for fuel at St. Paul; and the tests at the 
Thirty-first Street Power House, Minneapolis, 
were under the direction of Mr. Pike alone. It 
is perhaps proper to state that the first proposi- 
tion for these tests was made to the Hartford 
Boiler Insurance Company, but as this company 
did not care to undertake the work it was ar- 


* Abstract of paper read at the Chicago Meeting of the 
American Society of Mechanical Engineers. 
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ranged for as stated above. Acknowledgment is 
hereby made of the courtesy of Mr. Thomas 
Lowry in allowing the publication of these results 
and of the very efficient services of a large num- 
ber of engineering students from the University 
of Minnesota, who constituted the greater part of 
the corps of observers. 

It might be interesting to describe many of the 
details, such as the commissary department, 
necessary to provide for supplying the needs of 
the thirty persons engaged in this particular 
work. None of the regular employees took any 
part in anything connected with the extra work 
of the tests; they merely kept the plant in its 
usual working conditions. Many features re- 
quired considerable thought which in tests ona 
small scale demand very little consideration, but 
it is believed that the technical features alone will 
comprise a bulky paper, and some of the incidents 
may form the subject matter for future papers. 
Although much care and attention were given to 
every detail, yet the pump which causes trouble 
when most urgently needed, the joint and the 
valve which leak on such occasions but at no 
other time, the indicator spring which breaks, the 
cord which stretches, the fellow who lets the in- 
dicator cards fall into the oil tank, and the kodak 
fiend were all on duty, and the usual makeshifts 
and.improvisations were called into service, and 
the genius of the operators taxed to keep things 
moving, and it is believed that the results ob- 
tained are correct and worthy of study. 


TEST NO. 1, MINNEAPOLIS, MARCH 5, 1898. 


Power House No. 1 contains the plant from 
which was obtained the power used during the 
first series of tests, two tri-cylinder condensing 
engines of the design of the E. P. Allis Company, 
of Milwaukee, Wis., together with a single cylin- 
der engine of the same make, five Baboock & 
Wilcox and two Stirling water tube boilers, six- 
teen Edison railway generators of 175 kilowatts 
capacity, and two of 89 kilowatts, constitute the 
motive machinery. Each of the two tri-cylinder 
engines was belted to a line shaft through which 
the power was transmitted to the generators, and 
also to a 100-light Excelsior, new style, arc dyna- 
mo, furnishing lights as needed. 

The system of transmission is the single trolley 
overhead system, operating eighteen car lines 
with a total of about eighty miles of track, inelud- 
ing that portion of the inter-urban line connecting 
Minneapolis and St. Paul from Minneapolis to 
Midway, a distar ce of about four miles. Motors 
ranging from 15 to 80 m. P. of the Sprague and 
the Thomson-Houston types are used on the cars. 


PRECAUTIONS TO INSURE ACCURACY. 


(1) Previous to the teste all steam gauges used 
were tested by comparison with & mercury col- 
umn, &nd then either corrected, or & table of 
errors made from which true pressures were ob- 
tained. 

(2) All indicator springs were tested under 
steam pressures by comparison with & correct 
gauge, and either found correct or their numbers 
changed to correspond with true pressures. 

(8) All thermometers were tested by compari- 
son with boiling and freezing points, and by com- 
parison with a standard thermometer. 

(4) All scales used were &djusted and certified 
to by Fairbanks, Morse & Company. 

(5) The pyrometers were compared with a cor- 
rect thermometer in а smoke flue, and a table of 
corrections made. 

(6) The water meter used for measuring the 
injection water was calibrated by weighing the 
water actually discharged and comparing it with 
its readings. 

METHODS ADOPTED IN CONDUCTING THE TESTS. 


During the whole time occupied in the tests all 
observations necessary to obtain the desired data 
were taken every stated ten minutes, an electric 
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gong operated by the timekeeper giving the sig- 
nal to all, except in the case of the ammeter read- 
ings. which were taken every fifteen seconds ; 
the current was all passed through two ammeters 
so regulated that an equal amount of current 
went through each. The voltage was practically 
constant, and was also noted. 

All water and fuel oil were weighed accurately 
before passing to the boilers. Two large wooden 
tanks were elevated on scales placed on platforms. 
The supply for those tanks was provided with a 
branch pipe and stop-valve for each tank, and by 
a stop-valve and pipe from the bottom, each dis- 
charged into the iron receiving tank. 


The feed water was pumped to the weighing 
tanks by a 7 x 10 x 10 inch duplex steam-pump, 
and taken from theiron receiving tank by a second 
steam-pump of the same size and sent to the 
boilers. 

The fuel oil was pumped by a 4} x 23 x 4 inch 
duplex pump into two iron tanks placed on scales 
elevated on & platform from which, by discharge 
pipes at the bottom and stop-valves, the oil was 
dr&wn off into another iron tank, also elevated on 
a platform, from whence by gravity it was con- 
ducted to the atomizers that supplied the fur- 
паоев. 

During ordinary running but one of each of 


the above-mentioned pumps is used, the other 


being held in reserve. 

During the first test the Babcock & Wilcox 
boilers, Nos. 1, 2, 8, 4, 5, supplied steam for the 
two tri-cylinder engines exclusively, except that 
used for atomizing the fuel oil fed to the furnaces 
of those boilers, for which, however, a proper de- 
duction is made. 

To supply the steam for the condenser engines, 
feed and oil pumps, and for the heating system 
of the building the Stirling boiler No. 2 was 
used, and a separate pump, 4} x 22 x 4 inches, 
supplied it with feed water, 

All possible outlets for either steam or water, 
except those necessary for furnishing steam to 
the engines and water to the boilers, were 
blanked off or known to be tight, exoept i in one 
case hereafter noted. 

Steam-engine indicators were attached to each 
end of each cylinder, the motion being received 
through a swinging pendulum, the cords being 
guided by a properly constructed arc fastened to 
this pendulum ; and as in these tests twelve indi- 
cators were in some cases employed, and as it was 
considered advisable to have the diagrams taken 
simultaneously, an electric attachment was de- 
vised, by means of which the pencils of all the in- 
strumeuts were moved up to their respective 
drums at the same instant. 

In addition, an indicator was attached to each 
of the condenser engines and diagrams taken at 
the usual stated periods, at the sound of the sig- 
nal gong. 

The water collected from steam-jackets and 
separators was weighed separately, as is more 
fully described hereafter. 

The revolutions of the engine were obtained 
from continuously recording revolution counters, 
and, in connection with boiler and receivor pres- 
sures, and vacuum gauge and barometric read- 
ings were noted at each stated period of ten 
minutes. 

At the stated periods the height of water and 
oil in the feeding tanks, and the height of water 
in the boilers, as shown by the glass water-gauge, 
was noted, so that if, by any accident, it became 
necessary to stop the test before the expiration 
of the expected time the data of the entire test 
would not be lost, and by going back to the last 
stated period a general summing up could be 
made covering the actual time of the test ; also, 
these figures for each stated period are valuable 
as checks on final resulte. 

Calorimeters of the barrel, separator, and throt- 
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tling typ» for determining the percentage of 
moisture in the steam were attached to the main 
steam-pipe in the boiler room to feed the pipe of 
each engine just above the throttle valve. 

The pyrometers апа draught gauge were in- 
serted in the main flue, and a record kept, as well 
as of the steam-pressures and feed-water temper- 
atures at the boiler. | 

Samples of the fuel oil used were taken for 
chemical analysis at suitable intervals. 

On blanks furnished each street-car conductor 
was noted every stated ten minutes : 

(1) Whether moving or stopped. 

(3) Number of passengers. 

(3) Location of car. 

(4) Whether car is lighted or not. 

А record was kept of the number of lampe 
burning, and the length of time in use at the dif- 
ferent stations and other places, from which the 
power used for this purpose was calculated. 


КІП; ыса ä ³ а eR Babcock & Wilcox 
No. of head @гишв.....................................ә°... 2 
Diam. of head drums....... РУК 36 Inches 
Length of head drumms....................... 17 feet : тын 
Diam. of water tubes nches 
114 main tubes............ 17 feet sig 1 
No. of tubes | 16 tubes between headers 

“wnd: arim: Куе жа ERROR UR SONA 7 feet 4 inches 
16 headers..... . 5 feet high x 6 inches wide 
Mud drum....................... 9 feet 6 18 Inches diam. 
Area of grate.. КА T ..71 square feet 
Heating surface (figures from makers).. 18,198 square feet 
Ratio of grate to heating surface.......:................ 1:44 
Distance from grate to tubeg...... 8 feet 8 inches at front, 2 
feet 4 inches at bridge 


Each. Babcock & Wilcox boiler has two steam- 
pipes, stated to be 5§ inches in diameter, and is 2 
feet 4 inches long, connecting with an 8-inch pipe 
having two l's and one , which connects with a 
12-inch header. This header, after leaving 
boiler No. 5, connects with а 16-inch main, run- 
ning to separator No. 1. This main is 175 feet 24 
inches long, and after making five turns connects 
with the separator at а point 2 feet 6 inches from 
the bottom, and one 10-inch branch is taken from 
the top of the separator and runs to engine No. 1, 
and from the opposite side of the separator, and 
15 inches above the inlet, a 15§-inch pipe runs to 
separator No. 2, 45 feet 9 inches distant. 

The water collected in the separators and jack- 
ets is usually drawn therefrom by ordinary steam- 
trap#gnd discharged into a tank from whence it 
is pumped to a receiver in the boiler room, 
where, after being mixed with sufficient overflow 
water from the condensers, it is used for feed 
water. 

The pipe троа кеш is 1} inches in di- 
ameter and is connected to& T in the branch 
Bteam-pipe 4 feet &bove the separator of the main 
Steam-pipe. 

The steam-pipe from each separator to the en- 
gine is about 10 feet long and 10 inches diameter, 
with one turn, to а valve, then with four turns to 
the engine itis 8 inches diameter and 56} feet 


bife Stirling boilers have each one 8-inch 
steam-pipe 27 feet long, with two turns and an 
angle valve, connecting to a header 8 inches di- 
ameter from the Stirling boiler No. 1 to No. 2, 
and 12 feet long, connected by an 8 x 12 x 8 inch 
Т to a 12-inch header, 28 feet long, having two 
turns, to the main steam-pipe before spoken of in 
connection with the Babcock & Wilcox boilers. 
During the main test the Stirling boiler No. 2 
was piped directly to condenser engines, to feed 
water and fuel-oil pumps, and to heating system 
for building, as follows: A 8-inch pipe, 96 feet 
long, with five turps to the feed pumps, pipe 
bare; a 34-inch pipe. 208 feet long, with five 
turns, runs to the condenser engines—108 feet of 
this pipe in the basement was covered; a g- inch 
steam · pipe to the heating system of the building. 
All other steam-pipes are protected by, first, a 
dead аіг-врасе of § inch, made by a sheet-iron 
cylinder with collars turned in at the ends, and 
then covered with asbestos,cement 4 inch thick. 
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The tri-cylinder engines are of the cross com- 
pound type with the high pressure, and interme- 
diste cylinders arranged tandem on one side, and 
the low pressure by itself on the opposite side, 
with its crank 90 degs. from the other, and re- 
heater receivers between the cylinders. 

The exhaust from the H. P. cylinder is carried 
to No. 1 receiver, which is 273 inches diameter 
and 15 feet 6 inches long, апа from which the 
supply to the intermediate cylinder is taken. 

The exhaust from the intermediate cylinder is 
carried to No. 2 receiver, which is 281 inches in 
diameter and 21 feet 6 inches long. 

These receivers аге surrounded by а jacket 
space of 1§ inches, the whole protected by a cov- 
ering of asbestos, except the ends, which. are un- 
vovered. 

The cylinders of both engines huve а steam- 
jacket space of about 13 inches, and are then cov- 
ered with a layer of asbestos cement 2} inches 
thick, covered over all with sheet-steel. The 
heads are jacketed, but not covered with asbes- 
tos. АП ends except the crank-ends of the inter- 
mediate and low-pressure cylinders have false 
covers. 

The steam for these jackets is taken from the 
main steam-pipe after leaving the separator No. 
1; on the one side it passes around the H. P. 
cylinder, then around the intermediate cylinder, 
then around receiver No. 1. On the other side 
it passes first around the low-pressure cylinder, 
and then around the receiver No. 2, between the 
intermediate and low-pressure cylinders. | 

(То be continued.) 


Alternate Current Motors for Railway 
Traction. 


The Pittsburg Despatch has the following: 


Mr. Westinghouse has recently secured pat- 
ents for a system of operating cars by means of 
currents in bars conveyed underground in proper 
conduits. Instead of using the continuous cur- 
rent for the supply of electricity, the alternating 
current will be used, so that no current will have 
to be returned through the rails and water pipes. 
A pair of high tension lines will be laid along the 
line, and the current will be reduced to а safe 
working pressure by converters and fed into short 
sections of the railway conduit. во that, in the 
firet place, there will be no traveling of the cnr- 
rent over long distances, and, secondly, the cur- 
rent being of the alternating character, will not 
produce the electrolytic action which seems to 
be the occasion of destruction to iron and lead 


pipes. 

„When asked if he intended to introduce this 
new underground system, he said that he had 
already opened negotiations with reference 1o its 
use in a large Eastern city. and that the company 
is now ready to take up this branch of the elec- 
iric street railway business on а large scale. It is 
expected that as soon as the first experimental 
lines are laid апа successfully worked, it will lead 
to the general introduction of the underground 
system in New York and other large cities. 

There are several hundred miles of railwa 
in New York now operated by horse power whic 
should be operated by electricity, and which the 
authorities there will not permit to be operated 
by the trolley system if a suitable and economi- 
cal arrangement of underground wires van be 
shown to be practicable. 

„ W. L. Elkins, Jr., President of the Pennsyl- 
vania Iron Works Company, of Philadelphia, 
which is largely engaged in constructing ma- 
chinery for cable roads, is now in the city going 
carefully into the details of the new plans.” 


Personal. 

Announcement is made of the marriage of Mr. 
M. J. Sullivan to Miss Frances Read, on August 
15, at the home of the bride’s parents at Freeport, 
Il. Mr. Sullivan has recently assumed the 
management of the Western office of the Electri- 
cal World and is well known among the elec- 
trical fraternity. The bride is an estimable young 
lady, and has recently acquired the acquaintance 
and friendship of a large number of the exhibitors 
in the Electricity Building, having had charge of 
the Electrical Worlds booth in that building. 


ELECTRICITY. 
Electric Belts. 


The Electrical Exhibit at the Fair Disgraced 
by Their Admission. 


How the Ignorant are Humbugged. 

Some time ago the Evening Post of this city 
called attention to thelack of popular informa- 
tion in regard to the subject of electro-medical 
appliances, stating that even men of intelligence 
and education were not able to determine which 
of the many appliances advertised were recog- 
nized by electricians as legitimate and which 
were frauds. Whilerecognizing theservices per- 
formed by ELECTRICITY in exposing the humbugs, 
the Post thought that electrical journals generally 
should give more attention to the matter, and 
make it plain to the uninformed just what might 


reasonably be expected of the electric current as . 


а remedial agent. 

If a well-informed metropolitan journal con- 
fesses its ignorance of this subject, which is not 
at all to be wondered at, it is evident that the 
masses throughout the country can have no con- 
ception whatever of the subject of legitimate 
electro-therapeutics. 

The electrical journals can, to a certain extent, 


aid in promulgating а correct understanding of 


the subject, but to the regular readers of these 
journals the matter is fairly understood, and at 
least the bolder frauds are already known to 
them. 

These fakirs usually advertise their wares in 
the country districts and in city papers reaching 
the poor and ignorant, and work on a class of 
people who can always be relied on to patronize 
the medical quack, whether he be ‘‘ electrical ” or 
otherwise. 

Up to a few months ago, therefore, there ap- 
peared little reason why an electrical journal 
should devote much space to the subject of ‘‘ elec- 
tric belts," etc. 

The action of the World's Fair management, 
however, in &dmitting & miscellaneous lot of 
manufacturers of electro-medical apparatus, both 
good and bad, has rendered some action by the 
electrical press imperative. 

If the matter were allowed to pass by without 
vigorous protest, infinite injury would result to 
the science and to all legitimate workers in it. 

Every visitor to the Electricity Building is to- 
day justified in supposing that the manufacture 
and sale of electric belts ів recognized as an en- 
tirely reputable branch of the electrical trade— 
just as much so as the manufacture and sale of 
Weston instruments, of standard dynamos, or of 
any other exhibit in the building. 

The frauds have no right to be there, and even 
at this late day should be ordered peremptorily 
to withdraw. Giving them all possible credit, 
they are as much out of place in an exhibit of 
electrical apparatus asa display of patent medi- 
cines would be in the building of Manufactures 
and Liberal Arts. Hence, Егествтстту feels jus- 
tified in making it plain that electricians have no 
desire to stand sponsor for them, and in showing 
their true standing. The electric belt is not one 
of those things regarding which ‘‘ faith is a boon 
and unbelief a calamity,” but directly the oppo- 


site. 

We shall look to the daily press to aid us in the 
dissemination of the truth in this matter. 

There is particular propriety in calling atten- 
tion to the facts now, for reasons which will 
be apparent as we proceed. 

A couple of weeks ago there appeared in a 
Chicago paper an account of an informal recep- 
tion tendered by Dr. Alva Owen, he of the 
whiskers and electric belts, to the exhibitors in 
the Electricity Building. A few of the exhibit- 
ors accepted the invitation, and spent the after- 
noon at Dr. Owen’s famous stock farm, uear the 


city. 
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It is not known just what methods were adopted 
by Dr. Owen to convince his guests that electric 
belts were a boon to the human race, but he 
seems to have partially accomplished his purpose. 
Of one thing there was convincing proof—that 
the sale of these belts has been profitable; for no 
longer ago than 1885 this man Owen, according 
to his own statement, was ‘‘a practising physi- 
cian" in St. Louis. and sleeping on a chair in 
his office," trusting to a ‘‘ kind Providence" for 
his daily bread. Providence appears to have been 
more kind to Dr. Owen than to the deluded pur- 
chasers of his belts. 

Besides the farm and its splendid equipments, 
all speaking eloquently of the merits of the elec- 
tric belt scheme, there may have been other 
evidences of the efficiency of the belts them- 
selved. Possibly the Doctor pointed with pride 
to his herds of Holsteins or Jerseys, and showed 
how by the ingenious application of the belts 
the dairy industry could be revolutionized, and a 
perpetual supply of milk obtained without re- 
course to the usual methods for securing а 
renewal of the flow every spring. 

Possibly, again, he showed how, by placing the 
belts on the cupolas of his house and barns, 
lightning rods were safely dispensed with. 

Certain it is that within а few days after this 
reception а petition was circulated among the 
exhibitors and handed in to Prof. Barrett, praying 
that the Jury of Awards might sit on these belts. 
We trust that they will do so, and sit on them 
hard. 

The petition reads as follows. It reveels about 
as correct an understanding of the English lan- 
guage as do the belts of the laws of electro- 
therapeutics: 

PROF. J. P. BARRETT, 
Chief Department of Electricity. 

Dear SIR: There having been more or less 
said against the electric belts exhibited in this 
building, and referring to them as fakes, we the 
undersigned respectfully request that said belts 
be submitted to a jury for them to test same for 
voltags, amperage and internal resistance. 

We ask this to sustain you in your action in 
giving them a space, and also in justice to them- 
selves as exhibitors, There are many electrical 
appliances and belts that are fakes, from which no 
current can be obtained, and those that do not 
have merit should be known, especi the 
exhibitors that you haveadmitted in this Electri- 
cal Building in the World's Fair. 

The Jury of Awards should, and no doubt will, 
be extremely cautious how they handle this 
matter. 

There are probably no belts exhibited by these 
charlatans which generate no current. 

The phase of the subject on which the public 
needs enlightenment is, what diseases, if any, 
may be cured by the indiscriminate application 
of the electric current in this manner ? 

For an answer to this question men of common 
sense will naturally look to reputable physicians 
of unquestioned standing, who have spent years 
in conscientious investigation and experiment— 
men, for example, like Dr. W. J. Morton, of the 
American  Electro-Therapeutical Association. 
Taking the resulte of the investigations of men 
of this calibre as a guide, we assert that these 
electric belts, electric hair-brushes, electric head- 
ache cures, electric ligut baths, etc., eto., are 
unqualified frauds upon the public, and that their 
admission to the Electricity Building was a dis- 
grace and a misfortune. They are frauds, or 
else the therapeutical and electrical authorities 
are all wrong. 

The glaring advertisements of these so-called 
physicians are indeed enough to brand them as 
charlatans, as the ethics of the medical profession 
exclude anything in the way of advertisements 
most rigidly, and even the most obscure practi- 
tioners are careful to avoid notoriety by this 
means. No physician of standing will consent 
to associate or consult with one of these adver- 
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tising specialists, and this fact shows the standing 
in which they are held by the reputable members 
of the medical profession. 

Another direction in which these outcast doc- 
tors violate the rules of the profession is in 
taking out patents on medical or surgical appar- 
atus. This is never done by reputable physicians 
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apparatus or appliances are considered common 
property for the benefit of all. To patent and 
monopolize an article which according to its in- 
ventor is almost indispensable to health and com- 
fortis hardly compatible with the humanitarian 
spirit which pervades the literature of medical 
advertisements. 
The circulars of a number of these fakirs аге 
before us. One makes capital of the fact that he 
was awarded two gold medals at the Tasmania 
International Exhibition: ‘‘ These medals were 
awarded and presented to Dr. G. F. Webb by 
direction of Her Majesty the QUEEN оғ Exe- 
LAND." Dr. Webb also cites authority to prove 
that he has been allowed to keep his bank account 
in the Arcade Savings Bank of Cleveland, his 
checks always finding funds to meet them." For- 
tunate Webb! А man who always has funds to 
meet his checks must of course make good belts. 
These circulars all present imposing collections of 
testimonials from those who think they have 
been cured by the humbug appliances. That of 
Dr. Owen, the chief offender, may be taken asa 
fair sample of all. In it are enumerated the fol- 
lowing diseases, to the cure of which his belt is 
especially adapted.” It is a sickening array of 
physical disorders, and it will be seen that there 
are few omissions. No one need die short of old 
age, if he will only wear an electric belt : 


Kidney Complaints, Dyspepsia, 
Urinary Diseases, Torpid Liver, 
Catarrh, Constipation, 
Asthma, Piles, 

Dumb Ague, Wasting, 
Throat Troubles. Headache, 
Deafness, General Debility, 
Neuraigia, Rheumatism, 
Sciatica, Lumbago, 
Insomnia, Gout, 
Hysteria, Patn in Back, 

. Melancholia, Spinal Disease, 
Paralysis, Cold Extremities, 
Epilepsy, Sluggish Organs, 
Whites, Nervous Debility, 
Leucorrhœa, Local Debility, 
Irregularities, Varicocele, 
Suppressed and Painful Menses, Sexual Exhaustion, 
Female Weakness, Impotency, 
Change of Life, Sterility. 
Seminal Weakness, Epileptic Fits. 


In addition to Dr. Owen's exhibit at the Fair 
there are those of Dr. Pratt, Dr. G. F. Webb, 
and the Pulvermacher Company. The “ Actina” 
people were ordered out some time ago as the 
result of the exposure made by Ешесткісіту. The 
claims of these people, it is only fair to state, are 
supported by a great many people who are sup- 
posed to be intelligent, including some engaged 
iu the electrical business, though not scientific 
men. 

Cures may have been effected by the use of 
these belts, in the same manner that one 
may be cured of a head ache by stubbing 
his toe, or of a stomach ache by putting a fly 
blister on his left shin—that is, by diverting the 
patient’s attention from his chronic aches and 
pains by giving him other aches and pains to 
think about. 

But that one and the same application will cure 
diabetes and deafness, epilepsy and piles, torpid 
liver and toothache, swelled head and cold feet, is 
too much to believe. 

Any of the above diseases might be properly 
treated electrically; in none of them could an 
electric belt be of any real benefit. In many of 
them it would be a positive injury, and likely to 
produce serious effects. 

The kind of current to be applied, the method 
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of ita application, can only be determined by a 
carefal consideration of each special case by a 
competent physician. 

The man who will recommend one universal 
treatment, of any nature, for such diseases as 
kidney complaint, spinal weakness, paralysis, ete., 
is worse than a quack; he is a criminal, in that 
his advice if followed may produce irreparable 
injury, or even the death of the deluded patient. 

The following illustrations represent some of 
the principal electrical outfits which are offered 
by the medical quacks and which are generally 
warranted to alleviate or remove all the ills which 
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Electric 8ріпа! Appliance, front and rear view, and Elec- 
tric Insole. 


flesh and blood is heir to. Ав а further guar- 
antee of good faith and the effectiveness of these 
goods they are generally accompanied by а por- 
trait of the inventor, whose features are fringed 
with an artificial lightning, secured by letters 
patent to do duty ав а trade-mark. 

These appliances all produce an electric current, 
and as electricity cures certain diseases it is 
argued that the appliances must cure the same. 

Pathologists generally accept the fact that up 
to the present the use of electricity in medicine 
is largely empirical, and that the three forms of 
current usually employed, viz., galvanic, faradic 
and static, may be used to soothe or destroy ac- 
cording to the application, the same as with the 
use of drugs. 

General electrozation must be considered 


Electric Belt, Electric Hairbrush, and Electric Headache 
Cure. 

dangerous. Deafness and paralysis have been 

cured by lightning discharges, but this treat- 

ment was unpremeditated, and its action remains 

a mystery. 

In therapeutics electricity 18 of considerable 
value, but can by no means be considered a 
panacea. The symptoms produced by a current 
cannot always be predicted, and it has no ana- 
logue in the materia medica. 

It has produced two distinct seta of symptoms, 
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one during and the other after application, and 
these are sometimes direotly opposite in nature. 


It seems apparent from this that the application 


of a current to any part of the body should be 
made by an experienced physician, and that the 
promiscuous and undirected use of electricity, 
without distinction as to the kind of current, is 
more apt to be wrong than right. An article that 
will do injury in ten cases while it is beneficial 
once is not to be recommended to the public for 
a trial, Whatever possible good may be done by 
these articles is greatly outweighed by their possi- 
bly injurious effects in nine cases out of ten. 
The fact that no reputable physician recognizes 
these advertised cure-alls should be a sufficient - 
clue to the character of the imposters who thrive 
upon the credulity or ignorance of the public, 
and while they generally pose as benefactors of 
mankind, are nevertheless beneath the contempt 
of every honorable member of the profession 
which they disgrace. 

The World’s Fair management made a serious 
mistake in admitting thesc people to the Elec- 
tricity Building, thereby assisting them in the 
humbugging of the public, and giving to them 
more prestige and standing than they already 
had. 

Those responsible for the blunder should have 
taken into consideration the fact that none of the 
promoters of these fakes would be admitted to 
membership either in a reputable medical society 
or in any of our electrical societies, and that 
their advertisements are not admitted either to 
reputable medical journals or electrical journals, 

Placing these electro-medical fakes on the 
highest plane possible, they are on a par with 
quack medicines—they may be of benefit to cer- 
tain people at certain times, but the manner of 
their sale, the extravagant claims made, and the 
slight foundation in fact for claiming any good 
whatever for them, furnish sufficient ground 
for pronouncing them a wholesale swindle on the 
ignorant public. | 

Men of common sense will go to в physician 
when they are ill, and follow his directions. And 
the only manufacturers of electro-medical ap- 
paratus worthy of confidence are those who sell 
their wares to physicians solely, and allow the 
physician to decide where they may and may not 
be of benefit to the patient. 


American Institute of Electrical Engineers. 


The following announcement is made from 
Chicago by Mr. Ralph W. Pope, Secretary of 
the Institute : 

By request of the President, an informal meet- 
ing of the Institute will be held at the World's 
Fair Headquarters, Electricity Building, on 
Wednesday, August 28, 1893, at 8 o'clock P. м. 
This is intended to be strictly & social gathering, 
for the purpose of extending personal acquaint- 
ance between members who may be present dur- 
ing the week of the International Electrical Con- 
gress, August 21-26. 

Members intending to be present are requested 
to notify the Secretary in advance at the above 
address, in order that rey Шау be informed 
should any change in plans found necessary. 

Letters addressed in care of the Institute will 
be held until the arrival of those for whom they 
are intended, or forwarded upcn request. 

The rooms of the Institute are located in the 
south end of the gallery, and will be found a de- 
sirable resort for those who visit the Exposition. 


Electric Lights for New York Central Trains. 

For some time the New York Central Rail- 
road people have been experimenting with a 
view to lighting their entire service by electrio- 
ity. Itissaid that they have practically solved 
the problem, апа that the new ears will all have 
an electrical outfit. The dynamo is carried in 
the baggage car, and is driven by belts from 
the car axles. An accumulator is also included 
in the outfit, which supplies the current when 
the train is notin motion. 
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Electric The suggestion that the Jury of 

. Belts. Awards atthe Fair may pass by the 
exhibits of electric belts, hair-brushes, and the 
like, is not to be tolerated for an instant. 

These fake exhibits must either be at once 
ordered out of the Electricity Building, or they 
must be passed upon the same as other exhibits 
and the results made public. 

The fakirs themselves want their wares exam- 


-ined, and they have the same standing as any 


other exhibitor. They would, indeed, have first- 
class grounds for an action for damages if the 
jury refused to pass upon them. 

More than this, the profession at large, which 
has been disgraced by the presence of. these 
frauds, wants them to be examined. 

It would be a piece of rank cowardice to adopt 
any other course, and we cannot believe that the 
authorities, who have stamped them as reputable 
by the assignment of space, will try to evade their 
responsibility by any such weak-kneed policy. 

We know not what motive inspired their admis- 
sion, but whatever it was, the exhibits are there 
and must receive consideration. 

Evectricity has given them consideration this 
week, several columns of it, and we shall still do 
them further honor later on. Weshall endeavor 
to make it plain that the more truth there is in 
the claims of the venders of these belts as to vol- 
tage, amperage and internal resistance, the fur- 
ther are the belts removed from harmlessness, 
and the more dangerous they become in the 
hands of the ignorant. 

But one of two lines of action remains for those 
responsible for their presence: they must be ex- 
amined and passed upon regularly, or they must 
be removed from the building. We earnestly rec- 
ommend the latter, however ‘‘ unpleasant might 
be the developments of sucha proceeding. 


iius 
Street The performance of railway 
Railway power plants of different types 
Power is the subject of an important 
Plants. paper read at the Chicago meet- 


ing of the American Society of Mechanical En- 
gineers, and reproduced in abstract elsewhere. 

The relative efficiencies of power plants using 
different kinds of equipments, such as large low- 
speed engines or smaller high-speed ones, con- 
densing or non-condensing, direct driving or 
belting, etc., constitute an open question in engi- 
neering practice on which many and varied opin- 
ions obtain, but which has not been the subject 
of accurate comparative tests. The tests forming 
the subject of the present paper, while of consid- 
erable interest, fail to throw much light on this 
matter, as the plants in Minneapolis and St. Paul 
are not equipped with the class of machinery at 
present most in vogue for large stations, viz., the 
direct connected triple expansion engines and 
dynamos. 

In regard to the plants tested, which consisted 
of two and three triple expansion Corliss engines 
with countershaft, and ten Westinghouse com- 
pound engines run non-condensing, the difference 
in efficiency was found to be slightly in favor of 
the former, as the Westinghouse engines were 
run at a somewhat lower steam pressure than the 


gating a million dollars. 


contract for the engines specified. At their nor- 
mal pressure it is calculated that the latter would 
show an equal or better efficiency than the large 


engines, and the authors seem to favor the sub- 


divided power plant on account of its more socu- 
rate regulation and the possibility of shutting 
down any number of engines according to the 
load во as to keep those in operation near their 
maximum capacity. The ability of the smaller 
engines in the line of close regulation is specially 
mentioned, it being found that they were capable 
of adapting themselves to a change of from a full 
load to a friction load in about four revolutions. 
It is to be noticed that the saving due to run- 
ning the large engines at their rated load would 
be віх and seven-tenths per cent. over the usual 
conditions of load. 
| ves eee 
What is There seems to be among men 
a in the trade who are creditors 
Floating Debt? of the General Electric Com- 


‘pany a serious misunderstanding as to just what 


the term floating debt" covers when applied to 
the liabilities of a corporation. 

: When the statement was made that the sale of 
four and а half millions of treasury assets had 


been arranged for to provide for the floating 


debt, ЕшеЕствіСсітү was charitable enough to 


assume that this amount covered not only the 


loans which the company had made, but practi- 
cally all of its merchandise bills as well. 

Financial experts in Wall Street say that there 
is no precedent for using the term floating 
debt” to cover merchandise bills or running ex- 
penses, and that in the absence of an explicit 
statement to the contrary from a responsible ofi- 
cial of the company, the presumption is that the 
merchandise bills, etc., are still unprovided for. 

This is certainly not the interpretation given to 
Mr. Coffin’s statement by the trade at large, and, 
if correct, shows the company to bein a far worse 
position than was supposed. 

If the last of the treasury assets were sold, 
even to pay merchandise bills, etc., it revealed an 
unsound condition—a remarkable condition for a 
company that has had $10,000,000 of frosh capi- 
tal to spend in the first year of its existence. 

But if these assets were sold to recoup two of 
the leading directors of the company who had 
advanced four millions of money and who were 
mentioned as the heaviest purchasers of these 
securities, it gives an entirely different aspect to 
the matter. 

Accepting the interpretation of the experts, 
suppose that two creditors of the company had 
accounts against it for merchandise bills aggre- 
What prospect would 
there be of their getting the money ? 

The company cannot be earning money, and 
the plan of finance which it has adopted seems to 
call for the payment of dividends as long as the 
money can be raised by whatever method, and 
utterly without regard to the laws of conservative 
financiering. 

Before these treasury assets are allowed to leave 
the treasury, a clear and explicit statement as to 
the use which is to be made of the proceeds 
should be demanded. 
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Where Has The first statement of the Gen- 
the eral Electric Company, filed at 
Money Gone? the Stock Exchange at the or- 
ganization of the company, showed that $29,847,- 
‚100 of common and $4,024,400 of preferred stock 
had been issued. There was reserved for future 
delivery against certain outstanding shares of the 
‘three underlying companies $612,900 of common 
and $227,600 of preferred, which the company 
was authorized to issue. There has been issued 
to date $80,459,700 of common and $4,251,900 of 
preferred. 

There have been issued and sold $10,000,000 of 
debenture bonds, which, by the way, are à pre- 
ferred obligation as to dividends bnt not a lien 
on the assets. 

The company assumed debts of all kinds at ite 
‘organization, according to ita own statement, of 
$9,373,520.98. This debt had been reduced on 
January 81, 1898, to $7,961,925.92, or by $1,411,- 
595.00. 1 8 

When the company applied for the listing of its 
bonds at the Exchange on July 6, 1892, it made 
the following statement: 


„A million and a half of the proceeds of these 
bonds has been used toward extinguishing the 
floating debt, and it is intended to use the balance 
for the same purpose." 


The first part of this statement harmonizes 
with the figures given above as to the reduction 
in debt of all kinds for the first eight months, 

But it is evident that the ‘‘ intention " to apply 
the remainder of the proceeds from the bond 
issue in like manner was changed somewhat, as 
the company, which has claimed to be making 
large profits, confesses now, a year later, to a 
*' floating debt” of over $4,000,000. 

This leaves $8,500,000 of the proceeds of the 
bond issue unaccounted for. 

Where has it gone ? 

On April 26 last we showed in these columns, 
from two of the company's own statements made 
eight months apart, that it had lost during that 
period $5,922,008.44. Maintaining that rate, the 
company would have lost up to August 1st for the 
fourteen months $11,842,006.02. 

This, we believe, solves whatever mystery 
there may have existed as to where the money 
from these bond sales has gone. It has gone to 
maintain & losing business, in the hope on the 
part of the officers that successful patent litiga- 
tion would yet give them a monopoly by means of 
which they could pull through, and make up for 
the losses of the first year. 

"C m 

WE wonder if the committee which has been 
investigating General Electric’s financial condi- 
tion solved the mysteries of the relations between 
the Jenney Electric Light Company and the Fort 
Wayne Electric Company. If во, what value did 
they place upon the stock of the latter company ? 


It is said that the entire plant at Fort Wayne is 
owned by the Jenney Company, and that the Fort 
Wayne Electric Company is merely & paper com- 
pany, like many others whose stock has been so 
successfully manipulated in the making up of 
the Trust scheme. 


Оов constituents could not fail to be interested 
in the Tracts prepared by Mr. G. Wilfred Pearce. 
They are worth reading. 


San Francisco The question of the meeting 
for the place for the next Annual Con- 
Convention. vention of the National Electric 
Light Association will soon come up for settle- 
ment by the executive committee. 

There is little doubt that the present business 
stagnation will have passed away by the first of 
the year, and it seems to us that the Convention 
city should be chosen this time with especial ref- 
erence tothe advantages it offers, in way of loca- 


-tion, for ereating a boom in the electrical indus- 


try. If this consideration governs the choice of 
а meeting place, there are obviously bat two sec- 
tions of the country to be considered—either the 
South or the Pacific Slope. 

One important point to be considered should be 


'the standing of the newspapers of the various 


towns under discussion. The good which the 
Convention can accomplish from a business stand- 
point depends almost wholly upon the publicity 
given to the proceedings through the loca] papers. 
Therefore a town having first-class newspapers 
should be chosen. Either Atlanta or San Fran- 
cisco would, it seems to us, fulfil all the require- 
menta admirably. 

The fact that there is to be held in San Fran- 
cisco, from January 1 to June 1, an Interna- 
tioual Exposition, which cannot fail to attract a 
large number of visitors to that city from all 
parts of the West, Northwest and Southwest, 
gives to San Francisco an important advantage 
over all other cities for this year. 

That prince of hustlers, Mr. M, H. de Young, is 
the Director-General of the California Exposi- 
tion, and it cannot fail to be successful. 

San Francisco’s hotel accommodations are am- 
ple, her newspapers are among the best in the 
country, and her location is unsurpassed from a 
business standpoint. 

A rousing Convention in San Francisco, with 
the accompanying publicity given to the pro- 
ceedings by her many newspapers, could not fail 
of producing & decided boom in all branches of 
electrical development in the West, where the 
greatest possibilities now lie. 

T PES 

TRR World's Congress of Electricians at Chi- 
cago next week will, without doubt, be the most 
representative assemblage in the history of the 
art. The august delegates will see, when they 
visit the Electricity Building, exhibits of electric 
belts, electric hair-brushes, electric headache 
cures, electric insoles, and many other electrio 
humbugs, standing as far asis in the power of the 
authorities of the Fair to assist them to stand, 
upon exactly the same basis as the proudest prod- 
ucts of the genius of Faraday and Siemens, of 
Morse and Bell, of Thomson and Weston, of Edi- 


son and Brugg. о: 23 


Тнк only reasonable plan for the enjoined 
]amp makers to &dopt is to open their factories as 
usual on the morning of November 11, 1898, pro- 
ceeding on the assumption that the Edison lamp 
patent has expired. 


ГЕТ. ТТГ 
A WELL posted electrical man stated last week 
that he had $100 laid away with which he ex- 


‘pected soon to be able to buy ten shares of 


General Electric. 


The: We trust that the Iast has not 
Joliet Prison .yet been heard of the disgrace- 
Contract.. ful proceedings attending the 


award.of the contract for a lighting plant at the 


Joliet (Ill.) Penitentiary, notwithstanding that 


the papers have been signed. 


The State of Illinois has courts which were 
created to secure justice to all her citizens, and 
there is abundant reason for supposing that if the 
courts are appealed to they will take a different 
view of this matter from that enunciated by Gov. 
Altgeld and put in practice by his direction. 

The latter has treated with contempt a large 
number of reputable manufacturing companies, 
who all had a legal right to a respectful hearing. 

The National Water Tube Boiler Company and 
various electrical companies, including the Wad- 


dell-Entz Company, the Westinghouse Company, 


the Standard Electric Company and the Siemens 
& Halake Company, have especial grounds for 
complaint, and they should lose no time in going 
into court with the matter. 

Proof of actaal bribery of officials, or of a 
divide which is the equivalent, would, of course, 
be almost impossible to obtain. But that bribery 
in some form was a part of the job is the only 
fair presumption. 


The suspicion of having received money to in- 
fluence his action does not attach to Gov. Altgeld. 
He is beneath it. He is an ignoramus and a 
blatherskite, а weak-minded egotist, who takes 
evident pleasure in using the high power of his 
office in direct opposition to decent public senti- 
ment. The party that elected him has disowned 
him, and the court would begin on the presump- 
tion that Gov. Altgeld was in the wrong. | 

We have referred to the fact recently that when 
the General Electric Company was in the throes 
of despair, and likely to be thrown into bank- 
ruptey, neither sympathy nor regret was exhib- 
ited in the trade. The Joliet incident shows why 
this is so. 

The General Electric Company is not despised 
because it is getting more than ite share of the 
business, for it has only got in the past year 
about 50 per cent. of the business which might 
have been expected to come to it. 

It is despised because its roguery and dis- 
honesty are displayed wherever a contract is to 
be let. 

It will yet be the pleasure of Exxrorricrry to 
record, as it will of the trade at large to read of, 
serious disaster to this sham Trust, which does 
not apparently know what it means to conduct 
business on an honorable basis. 


— 
Тнк death of Col. L. W. Burnham removes 


from the electrical trade a man who was an orna- 
ment to it, a man of great business ability and 
endowed with a high ideal of business honor. 
The few who were favored with an intimate 
acquaintance with him will feel a sense of personal 
loss not soon to be repaired. 
aes) 


No Exception. 


"Tt has for about fifteen years been Mr. 
Edison’s chief misfortune that newspaper men 
fail to maintain their mental equilibrium when 
writing of him.”—ELxornricrry, July 12. 

“ Ah | potent wizard, you shame the records of 
the Arabian nights and the fabled glories of the 
East. We must look from these to the pictured 
para dises of the blest, where the gems are lit by 
deathless fires, and where fountains and EC 
give forth eternal harmonies.”—A. and W. К. 
L. Dickson in Cassier's Magazine for August. 
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General Electric. 


What is Said of It Nowadays. 


President Coffin of the General Electric Com- 
pany says that, as far as he knows, there is no 
truth in the statement that application has been 
or is to be made at Providence by a Trust com- 
pany which holds General Electric bonds for an 
order by the court to prevent the company from 
using assets in its treasury to pay off ite floating 
debt. 55 


The point has been raised yesterday that the sale of 
Treasury assets by the General Electric Company would 
interfere with the rights of the debenture bondholders. 
The clause in the debenture bond mortgage bearing upon 
the matter follows: 


* The company agrees with the holder that it will not 
at any time mortgage or pledge any property er franchises 
belonging to it at the date hereof without also thereby ex- 

essly securing the principal and interest of this deben- 
Fire bond [if outstanding at the time any such mort e or 
репе shall be made) ratably with any and ай other in- 

ebtedness secured by such mortgage or pledge. Andin the 
event of such е Да М by this company, the holder hereof 
shall, upon demand, be entitled to receive in exchange for 
this debenture bond а mortgage bond for the same princi- 
pal sum, but bearing interest as therein expressed."—Re- 
corder. 


A Curious Property. 


The performances of this curious property de- 
mand a moment of further attention. During 
the extreme depression, about ten days ago, the 
price touched 80 and kept persistently in the 
neighborhood of 85. Under the influence of the 
upward twist, the stock kited upward and crossed 
60, and looked as though it were pluming itself for 
a fresh flight. 

It was pretty well understood that the improve- 
ment had been brought about by Mr. Keene, act- 
ing as the market representative of Drexel, Mor- 
gan & Company. 

There was a bigger crowd yesterday in General 
Electric on the fioor of the Exchange than in any 
other stock. The way in which the quotations 
acted showed conclusively that there was some- 
thing the matter. Practically, there was no 
market for the stock, and under offerings of stock 
the market shrank away as thou it were 
burned. 

The truth of the matter is that the recent finan- 
cial policy of the management, taken in connec- 
tion with the revelations of the condition of the 
property und the mystery that is faithfully ob- 
served concerning its operations, has destroyed 
everybody’s confidence in ite inherent merit. It 
will be remembered that late in Jude the com- 
pany declared a quarterly dividend of 2 per went. 
on the common stock, and this required for its 
payment on Augrat 1 about $600,000. 

uring July was presented the curious specta- 
cle of the company’s agents hustling around the 
Street on a wild voyage of discovery for money 
wherewith to retire the floating debt which was 
pressing for payment. Finally it was decided to 
sell out the treasury assets and raise the necessary 
money, which amounted to $4,000,000. This sale 
of treasury assets was the second proceeding of 
the kind, and when it was all over it was believed 
that the company’s treasury was practically 
gutted. 

The idea of a company paying a dividend, and 
at the same time appearing in the market as a 
desperate borrower of funds, is analogous to the 
performance of the irresponsible prodigal who 
blows his friends off to a Delmonico dinner and 
turns up at a pawnbroker’s the next day and 
pledges his jewelry in order to pay for it. If the 
company had passed the dividend and conserved 
its resources. it might have failed of a momentary 
and feverish prestige, but it would be enjoying 
now a great deal better reputation than it does, 
and its stock would probably be selling from 10 
to 15 points higher. 

As the matter stands, Wall Street and Wall 
Street’s customers will not believe anything 
favorable that is said concerning it, and regard 
it as practically valueless, and feel that it will sell 
as far down as it has ever sold before- that is to 
say, 10 points below the present figure.— Daily 
America. 


Apropos of General Electric affairs, what a 
marked contrast there is between official utter- 


ances now and a month or six weeksago. Then 
everything was blooming and rosy, but now 
Drexel, Morgan & Company actuall say that 


they have been obliged to make sacrifices to pre- 
vent the company falling into а receivership. It 
is the same old story, the truth about & concern is 
never told until the crisis comes. — Boston Com- 
mercial Bulletin. 


Legal Notes. 


The sheriff has taken charge of the office of the 
Equitable Manufacturing and Electric Company 
at 44 Broadway and the factory at 611 West 
Thirty-sixth street on an attachment obtained by 
Cravath & Houston for $29,540 in favor of Wen- 
dell Goodwin for money loaned. The company 
was incorporated several years ago with a capital 
stock of $1,000,000. Cornelius Fellowes is ite 
president. 


Attorney-General Hensel, after hearing argu- 
ments pro and con by leading lawyers, has refused 
the writ of quo warranto requested by certain 
citizens of Gettysburg to deprive the trolley line 
of its franchises on the battlefield. The Attorney- 
General decided all the points involved in favor 
of the trolley company. 


In order to satisfy & judgment of the court the 
machinery and electrical apparatus of the Chicago 
Electric Motor Company was sold at public 
auction last week. The apparatus consisted of a 
lot of new fan motors, which was the principal 
article built by the company. 


A California Exposition. 


Something for Electrical Manufacturing Concerns to 
Think About. 

An International Exposition will be held at San 
Francisco, Cal., U.S. A., from January 1 to June 
80, 1894. The site of this Exposition is located in 
Golden Gate I ark and will cover an area of about 
100 acres. There will be five principal buildings 
for the Midwinter Fair, viz. : (а) Manufactures 
and Liberal Arte ; (5) Agricultural апа Horticul- 
tural Hall; (c) Mechanical Arts; (d) Fine Arts 
and Decorative Art ; (f) Administration building. 
Applications are being received daily for separate 
and special constructions such ав: State exhib- 
its, restaurants, reproductions, side-shows, etc. 

M. H. de Young, Vice-President of the Na- 
tional Commission, World’s Columbian Exposi- 
tion, Chicago, will act as Director General and 
President of the Executive Committee of the 
Winter Fair; the other members of the admin- 
istration and officers are: Irwin C. Stump, vice- 
president ; P. N. Lilienthal, treasurer ; Col. A. 
Andrews, R. B. Mitchell, Hon. Eugene J. Greg- 
ory, Sacramento ; Jacob Н. Neff, Colfax; Ful- 


ton G. Berry, Fresno; J. S. Slauson, Los An- 
geles ; Alexander Badlam, secretary ; R, Cornely, 
assistant director general. | 
Information for intending exhibitors, maps of 
the grounds, buildings, etc., may be obtained by 
applying to the Department of Publicity and 
Promotion, California Midwinter International 
Exposition, Mills Building, San Francisco, Cal. 


Personal. 


Mr. Morris W. Mead, of Pitteburg, was enjoy- 
ing ап Eastern trip last week, and spent a day in 
going over the police and fire-alarm services of 

rooklyn as guest of Mr. F. C. Mason. 


Dr. Robert Newman, of New York, informs his 
friends that he will be in Chicago during the 
month of September, where all communications 
should be addressed to him. care Franklin H. 
Martin, M.D., Venetian Building. 


Mr. O. W. Meysenberg, President of the Sie- 
mens & Halske Company of Chicago, spent Sun- 
day at Manhattan Beach. 

Mr. Henry Goebel, although nearly eighty 


years old, is still in vigorous health, and has 
recently travelled from New York to Chieago. 


Bids Wanted. 


Bids will be received up to Thursday, Septem- 
ber 7, for supplying to the Watervliet Arsenal, 
Troy, М. Ү., an electric lighting and power 
plant, including two traveling cranes of 60 and 
80 tons capacity each, 12 H. P. and 15 E. P. motors. 
Specifications апа all other information can he 


had on application to Major Isaac Arnold, Jr.. 


Ordnance Department, U. S. Army, Command- 
ing. 


Practical Aspects of Low Frequency Elec- 
trical Resonance.* 


BY M. I. PUPIN, PH.D. 


— — 


DISCUSSION. 

The President—Gentlemen, you have heard 
Dr. Pupin's admirable paper. Does the Institute 
wish to make any remarks on it ? 

Mr. Tesla— Gentlemen, I do not know whether 
I can contribute in any way to the clear and skil- 
ful exposition which Prof. Pupin has made of the 
phenomena of resonance. They have been fa- 
miliar to me for a long time. In fact, two or 
three years back I began to work on lines in which 
an observation of some of the rules advanced by 
Dr. Pupin is an absolute necessity, and one of 
the reasons why I have only reluctantly consented 
to deliver a lecture on some high frequency 
phenomena, which I have shown on two or three 
occasions, was that I felt inadequate to the tesk, 
because in every experiment one has to depend 
on certain delicate balances, and one cannot 
always feel sure of succeeding in the experiment, 
especially in a public lecture. Dr. Pupin has 
admirably succeeded in performing before an 
audience a number of difficult experiments. I 
saw this marvellous experiment with the iron 
core, performed by him last week, I believe, and 
I have been much impressed with the importance 
of the molecular condition of the iron. Any 
observation relating to the iron must be of inter- 
est, as it may lead to valuable results, and since I 
am called upon, I may mention a few of my own 
experiences, though they might not be in direct 
connection with the subject treated by our lec- 
turer. About two years ago I observed a curious 
effect which I abstained from mentioning so far, 
because I could not explain it to my satisfaction. 
It was this: I had an alternator of high fre- 
quency operating an induction coil. The second- 
ary of this induction coil was connected to a Car- 
dew voltmeter, and I had made the windings so 
as to bring the deflection into the best range of 
voltmeter. A condenser was connected to the 
alternator. I varied the amount of iron in the 
core of the coil and observed the rise in the elec- 
tromotive force. As iron wires were added the 
electromotive force would continuously rise up 
to say 100 volts. Then there was a point at which 
when I added a few iron wires the electromotive 
force fell off about two volts. A further ęddition 
did not make any change whatever. I observed 
thut effect repeatedly and repeatedly, but could 
not satisfactorily explain it. Now in the light of 
the experiment of Dr. Pupin and with the knowl- 
edge we presently possess, I cannot think else 
Шап that there was something of the ваше nature 
in the phenomenon. The delicate balance which, 
ав Dr. Pupin has shown, can be easily upset by 


‘the introduction of а single iron wire in the coil, 


reminds me of an experience with а machine 
which was regulated by means of an “ auxiliary 
or third brush." & very interesting device, but 
owing to the extreme sensitiveness not quite com- 
mercially available. The idea is to take a dyna- 
mo having the field magnet in series with the 
circuit and connect a point of the field coil or of 
the external circuit by means of an auxiliary brush 
with a point of the commutator. The sensitive- 
ness obtainable by this means can be anything 
one chooses, and so great can it be made that the 


slightest disturbance on the machine may upset 


the whole circuit, and if there be arc lamps in the 
circuit, for instance, one may barely tap a lamp 
thus causing an imperceptible movement of the 
carbon rod, and all the lamps will go out if the 
auxiliary brush is in such & position and the field 
coil so connected that the shifting of the neutral 
line is an accumulative effect. In order to im- 


* A lecture delivered at the Tenth General Meeting of the 
American Institute of Electrical Engtneers, Columbia Col- 
lege, New York. 
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prove the action of the lamp mechanism I had the 
machine constructed in such а way as to give 
Periodic impulses of & certain intensity, which 
produced a noticeable vibration in the field mag- 
net, and so well did I notice the machine, opera- 
ting it day and night (for at that time practically 
all my life was passed in the laboratory), that I 
could tell from these vibrations, by holding an 
iron bar in a certain pesition to the field magnet 
whether the machine was working properly. I 
noted then that sometimes all of a sudden the 
lights would go out. After this had occurred 
about a dozen times, I recognized that when I 
came with the iron bar near to or touohed the 
field magnet I disturbed the field enough to dis- 
place the neutral line and the lights would go out 
because the machine would discharge itself. 
Another observation which I may mention 
about the iron came to my attention in 1886. I 
then made some experiments on a so-called 
*'* thermo-magnetic" generator. This nini bonum 
principle had no doubt occupied the time of many 
inventors. І had attacked the problem in 
quite a different way, sufficiently promising 
to justify an engineer to enter into an in- 
vestigation and see what could be done. 
method I followed was to enclose in a stove an 
iron core which closed the circuit of a magnet, 
this iron core consisting of a box of iron with 
small sheets of iron running through offering an 
enormous cooling surface. I used steam passed 
through the interstices to cool down the iron. 
My expectation was that the iron would just cool 
down a little so as to become magnetized when 
steam was admitted by means of а valve. The 
circuit of the magnet would then be closed and 


the valve was automatically shut, thereupon the 


iron was again heated and demagnetized. То a 
certain measure the valve worked well, but the 
vibration was too slow. It generally so happened 
that when the steam was admiited it would be de- 
composed and а greenish flame would shoot out 
of the stove. This indicated that the temperature 
of the iron was too high. I would bring the 
temperature of the iron down by admitting two 
or three times the steam in pressing upon the 
valve. Every time I did this the flame would 
shoot out of the stove. Then there would bea 
miss for about two or three times in succession, 


no flame appearing, the iron being cooled suff. 


ciently, but upon doing it the fourth or fifth time, 
which took about a second or two, the flame 
would shoot out once more. I could not explain 
this phenomenon. A little later I obtained the 
classical work of Dr. Hopkinson on the recales- 
cence and other properties of iron at high tem- 
peretures and plainly saw that it was recalescence. 
The temperature must have just been varied 
around the critical point. Still another fact which 
I recollect to have observed in experiments with 
high frequency currentes is that an iron rod or 
wire, when an arc is formed through it, burns and 
sputters with violence, considerably more so with 
high than with low frequency or direct currente. 
It is possible that the effect is solely due to the 
magnetic properties of the iron, but it might be 
more or less produced by the increased resistance 
and consequently more intense heat evolution. 
With great magnetizing forces an iron wire in- 
serted in a high frequency coil is instantly 
brought to a high temperature. This I have be- 
fore pointed out, but Dr. Pupin'has observed a 
similar thing with low frequency currents when 


а condenser is in circuit and resonating action - 


takes place. 

I wish to say in regard to converting to high 
potential, starting from a low potential dynamo, 
by simply combining capacity and self-induction 
with the circuit, that is, by resonating action, I 
have in my paper, which has just gone to print, 
dwelt specifically upon converting in this manner, 
and in fact I am delighted to see that Dr. Pupin 


The. 
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has taken the views he has here expressed. My 
usual method was to attach to the alternator a 
coil consisting of a great number of sections, and 
to associate adjustable capacity with the coil, and 
then to vary the number of sections and the 
capacity until the best resonance was obtained. 
This obviated the employment of a secondary 
coil; but I found that in adjusting it was pref- 
erable to convert first the low tension currents 
to such a high potential that the necessary capac- 
ity would become extremely small, so as to be 
reduced merely to that of two small plates, be- 
cause of the great difficulty of producing a con- 
denser of large capacity adjustable by extremely 
small steps, which it is necessary to employ when 
the potentials are small. If we convert to a poten- 
tial of say 50,000 volts then the capacity becomes 
very small, and we can just use a few plates im- 
mersed in oil, which permit varying the capacity 
by extremely small degrees, and without sudden, 
disturbing breaks. This is one of the reasons why 
I have always preferred to convert in & secondary 
circuit. The adjustment by varying self-induc- 
tion by means of an iron core is, as Dr. Pupin's 
experiment now plainly shows, not always prac- 
ticable. I think that the experiments we have 
seen here demonstrate that we аге as yet far from 
having studied the properties of iron thoroughly, 
and that much remains to be done in this direc- 
tion. I agree with Dr. Pupin that the condenser, 
which I had thought was going to be of great help 
in alternating work, does not really appear to 
have а great future in connection with apparatus 
with large iron cores, as motors or transformers, 
because of the action of the iron, and for one 
more reason besides, namely, that we can, es- 
pecially if we have a high potential or high fre- 
quency, always wind a coil so as to take up just 
enough capacity to be in resonance with the cir- 
cuit, in so far as the iron core will permit. 

I only have to add, that I sincerely thank Dr. 
Pupin (which probably is the wish of all), and 
that I have profited very much by his lecture, 
which is a olear and precise exposition of the 
principle, as well as a most interesting experi- 
mental demonstration of electrical resonance with 
a dynamo machine. | 

[Adjourned. | 


COMMUNICATED AFTER ADJOURNMENT BY DR. 
PUPIN. 


Mr. Tesla is very kind апа generous with his 
compliments. I do not think, however, that his 
statement of facts is free from ambiguity. Не 
states that the phenomena of resonance which I 
have discussed were familiar to him for a long 
time. My discussion referred to low frequency 
resonance, whereas Мг. Tesla has, I think, always 
worked with high frequency apparatus, so that 
his familiarity with low frequency resonance, the 
subject which I discuss, is probably not based 
upon his own experimental investigations. At 
the time when the Ferranti effect called forth so 
much valuable discussion in England, Mr. Tesla* 
contributed some remarks to this discussion, 
which remarks culminated in the following: 
“Тһе writer looked for a case of resonance,t but 
he was unable to augment the effect by varying 
the capacity very carefully and gradually, or by 
changing the speed of the machine. A case of 
pure resonance he was unable to obtain. When 
a condenser was connected to theterminals of the 
machine . . the capacity which gave the high- 
est к. M. F. corresponded most nearly to that 
which just counteracted the self-induction with 
the existing frequency." 

Mr. Tesla states also in this article that the 
highest value of the augmentation of the poten- 
tial which he was able to obtain by connecting а 
condenser in series to the armature of his high 


* Electrical World, N. Y., Feb. 21, 1891. 
t The meaning of this term Mr. Tesla did not explain. 
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frequency (10* periods per second) machine wa 
only four or five times the impressed Е. M. F. 
What then could Mr. Tesla infer from this result 
in regard to resonance effects with low frequency ? 
Certainly nothing that was encouraging. 

At no other time did Mr. Tesla, as far as I am 
aware, approach the subject of resonance any 
closer than in the article just referred to. 

Perhaps Mr. Tesla means that he was acquainted 
with the phenomena of low frequency resonance 
which I discussed from the investigations of other 
men, like Fleming, Kapp, Glazebrook, Swin- 
burne, Lodge, Blakesley, etc.* I appreciate fully 
the value of the labors of these men, but still I 
fail to see a very close relation between their work 
and mine, excepting in one point, and that is, 
that they as well as I have shown theoretically 
that it is possibleto produce a high rise of poten- 
tial by acombination of self-induction and 
ity. I have shown it experimentally also. But 
I think that I have pointed out very clearly in the 
course of my lecture that I did not regard the 
resonant rise of potential as an end, but simply 
ана means to an end, the end being harmonic 
analysis of E. M. F.’s behavior of iron and dielec- 
trics under the inductive action of resonant cur- 
rents of low frequency, weeding out of harmonics 
by means of resonance, eto. With these phe- 
nomena Mr. Tesla does not appear to be familiar, 
either from his own experimental investigations 
or from investigations of others, excepting those 
phenomena which Dr. Duncan had investigated 
some time before me and which I mentioned in 
the course of my lecture. 


° See London Electrician for 1889, 1890 and 1801, also 
do oning p Анап Current Transformer," Vol. II., p. 
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Users of Infringing Lamps Sued in Detroit. 


The Edison Electric Light Company of New 
York and the Edison Dluminating Company of 
Detroit have begun suits in the United States 
Circuit Court in that ойу against the Huyett & 
Smith Manufacturing Company and the Detroit 
Confectionery and Fruit Tablet Company to re- 
strain further infringement of the Edison lamp 
patent and to collect damages for past infringe- 
ments. 


The Congress Special. 


Additional ‘Arrangements tor the Pleasure of its Pa- 
trons. 

Mr. W. A. Grant, General Manager of the 
Niagara Falls Park and River Railway, has ex- 
tended an invitation to the Congress delegation, 
which is to leave New York on the special train 
Saturday evening, August 19, to take a ride over 
his road on Sunday morning, before the train 
proceeds to Chicago from the Falls. The invita- 
tion has been accepted by the management. 

The road is operated by Niagara water power, 
and has a route of twelve miles in view of the 
Falls and Rapids. It was described at some 
length in a recent issue of the Electrical Engi- 
neer. 


Receiver for the Pueblo Road. 


Mr. Sunny's Famous Deal Goes Wreag. . 

The Pueblo City Railway Company (Consoli- 
dated), owning and operating five separate lines 
of electric roads in Pueblo and suburbs, has 
passed into the hands of а receiver, Н. E. Chub- 
buck having been named by the United States 
Court to act in that capacity. 

This road was equipped with Thomson-Houston 
apparatus, for wbich $175,000 in second mortgage 
bonds were taken in payment. 

It was eventually learned that there was a large 
floating debt hanging over the road, which was, 
further, losing money rapidly. Finally to pro- 
tect themselves it is understood that the Thom- 
son-Houston people bought up nearly all claims 
against the company, and installed ав manager 
Mr. Chubbuck, who has made an unsuccessful 
effort to pull the road out of a hole. 
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Mr. L. W. Burnham. 


When in February of the present year we 
published an illustrated historic account of the 
rise, growth and present prosperity of the Eleo- 
tric Gas Lighting Company of Boston, including 
& brief biographical sketch of its vice-president 
and general manager, whose name appears at 
the head of this article, we little thought that 
ere long it would become our sad duty to pen an 
obituary of one who wa: widely known, univer- 
sally respected, and whose life had been varied, 
useful and successful. Yet so it has proved to 
be. Col. Burnham, after two weeks’ sickness, 
was called to his rest on Wednesday last, at his 
pleasant home in Dorchester, in the presence of 
his wife, daughters and son. Forsome time past 
he had been contemplating a visit to the World's 
Fair, accompanied by his youngest daughter, the 
day for their departure having been fixed for 
Wednesday, July 20. During the night previous 
Col. Burnham was seized with an attack of what 
proved to be partial paralysis, rendering him 
semi-conscious, with the loss of control over his 
muscular organization. At first his physicians 
believed he would soon rally, though they pre- 
dicted even in that event that he would require 
care and attention for a long time tocome. Their 
belief, however, was not sustained, for he had a 
relapse and gradually sank until the end came, 
calmly, peacefully, on Wednesday last. 

Col. Burnham was only in his sixty-third year— 
by no means a great age—and he might have been 
expected, in the ordinary course of life, to enjoy 
many more years of usefulness. This, however, 
was scarcely expected by those who knew him 
most intimately. His absorption in the business 
he built up, which is a lasting monument to his 
energy and ind , had been a severe tax on his 
active mental faculties for many years; and so 
completely did he devote himself to the responsi- 
bilities ef his position that his health had given 
way several times during the last two or three 
years. More than once have his physicians 
warned him when treating him for physical ail- 
ments that he should be careful lest his mental 
powers should give way under the severe strain 
he was subjecting themto. That these warnings 
were the utterances of well-grounded fears and 
indications subsequent events proved, for those 
who have known him intimately and been associa- 
ted with him in business some months ago dis- 
covered that there were unmistakable symptoms 
of his mental powers being somewhat impaired, 
manifesting themselves in eccentricities of man- 
ner unusnal with Col. Burnham when in his own 
true and genial form. As his final sickness 
showed, his brain was unequal to the task im- 
posed upon it and he succumbed. The funeral 
service was held at the home of the deceased. 
where his remains lay —his countenance placid 
and serene as if he had dozed off into sleep—en 
closed in a black draped casket embowered in 
foliage and appropriate floral emblems. Man 
friends and usintances were present as a mar 
of respect to the memory of one whom to know 
was to esteem. The services were impressive and 
beautifal. 

Subsequently the remains, accompanied by 
Mrs. Burnham and family, were removed to 
Palmer, Mass., where they were interred in the 
family lot. W.S. K. 


Association of Edison Iiluminating Companies. 

At the annual meeting of the above Association 
in Chicago last week, the following officers were 
elected for the coming year: 

C. A. Edgar, president; G. H. Finn, vice- 
president; W. S. Barstow, secretary; Wilson 8. 
Howell, treasurer. Executive Committee: John 
I. Beggs, chairman; F. P. Gilbert, E. R. Weeks, 
Wm. D. Marks, J. W. Pryor, C. L. Edgar (ex 
officio). 

The retiring officers were thanked by a vote of 
the Association. 

The next meeting of the Association will be 
held in Boston. 


Аш, VISITORS to the World's Fair will be wel- 
come at the booth of ELECTRICITY, Section Y, 
Northwest Gallery, Electricity Building. 


The Joliet Contract. 


Crookedness Carries the Day, and the General Electric 
Company Gets the Contract. 

Contracts for the electric light and power plant 
at the Joliet Penitentiary have been awarded by 
the Commissioners. The electric light plant was 
awarded to the General Electric Company for 
951,000. 

The result of the awarding is not only interest- 
ing to the electrical fraternity, but has also 
aroused considerable interest in the political 
parties. As related in this paper some weeks 
ago, several of the Chieago agenta for different 
electrical concerns became aware of the fact that 
a contract was to be let. By various schemes 
some of the agents were able to secure specifica- 
tions and drawings. Five of the representatives 
put in bids for the apparatus called for in the 
specifications, or apparatus which they manufac- 
tured as nearly like that called for in the specifi- 
cations as was possible. Upon examining the 
General] Electric Company's proposal for the 
plant, it was discovered that their bid was not in 
accordance with the specification which the other 
companies were expected to base their figures on. 
This fact was more conspicuous when it was dis- 
covered that the plans were drawn up in the 
General Electrio Company's own office in Chi- 
cago. The main difference between the proposi- 
tions made by the General Electric and the other 
companies was іп one machine and a large switch- 
board being left out of the former company's 
bid. 

In order that the actions of the Commissioners 
and Warden Allen might be brought directly be- 
fore the Governor, & number of telegrams were 
sent to him, asking when he could be seen by the 
representatives of the companies outside of the 
Trust. Some of the agents formed their com- 
plaints into & petition asking Governor Altgeld to 
investigate the proposed manner of letting the 
contract. 

Gov. Altgeld replied with a number of mis- 
statements, showing conclusively his ignorance 
of the whole subject of electrical companies and 
their products and his utter incapacity to appre- 
ciate the question of propriety involved in the 
controversy. Тһе Governor's statement closed 
as follows: 

Having spent nearly three weeks in investi- 
gation and in hearing statements the Commission- 
ers and the Warden found that the concerns that 
were making all of the fuss did not handle the 
kind of machinery the State wanted. I said to 
them that the newspapers cannot run the peni- 
tentiary. They are not responsible for its man- 
agement, and we are. If there is anything to be 
gained or to be saved by advertising, I wanted 
them to advertise, otherwise let these contracts 
at once and waste no more time; I want that 
plant completed before cold weather sets in. I 
therefore directed the Warden to proceed at 


once to close these contracts, being convinced 
that at present it is the best we can do." 


Mr. C. A. Daigh, of the Siemens & Halske Com- 
pany, makes the following reply to the Gover- 
nor's statement: 


“Не states that һе told us that he would inves- 
tigate the matter at once. There is no truth in 
this statement, as we have never heard from him 
inany way, shape or form upto the time his inter- 
view was published in the Herald. 

“ His statement is not correct when he says 
that the Siemens & Halske Company could not 
furnish the belted machines, as we manufacture 
that type of machine, and are preparing to sup- 
ply it with reasonable promptness. 

“ The statement that we had no plant in opera- 
tion in the West except at the World’s Fair is 
certainly far from correct, as if he had taken the 
trouble which he states he has, to thoroughly in- 
vestigate the matter, he would have ascertained 
that right here in Chicago at the Auditorium 
Hotel we have in use a very much larger plant 
than the one proposed to be installed at Joliet, 
and furthermore where we are replacing Gene- 
ral Electric Company's machinery. | 


„As to charging the Commissioners with dis- 
honesty the word was first used by the Governor 
himself, therefore the public may draw their own 
inference. | 

„If the Governor really desires to act in the 
best interests of the State, I would say this much 
—that if he will re-open the matter I will guar- 
antee that he will not only secure lower bids for 
the complete outfit than he has, but if he will 
place the matter in the hands of competent par- 
ties, the State will be the gainer in many thou- 
sands of collars.” 


The Traction Company is All Right. 


It is announced that the Traction Company of 
Philadelphia, which has been hampered some- 
what in its operations this summer from lack of 
funds, has negotiated a loan of $2,000,000, and 
will carry out all its obligations promptly, in- 
cluding many improvements to its system. 


Boston Notes. 

At North Abington, Мавв., а few days ago, a 
gang of men in the employ of the electric street 
railroad company were about to begin laying rails 
across the. track of the Old Colony Railroad, when 
the officials of the latter road becoming apprised 
of the fact dispatched a locomotive to the scene 
and kept it running up and down the track ren- 
dering it impossible for the rail-layers to work. 
After this had continued for some time the 
officials of the two roads held a consultation, the 
outcome of which was that the work was sus- 
pended, although the electric railway men still 
contend that they have a legal right to croes the 
Old Colony tracks. 


Work has been suspended on the branch roads 
of the Lowell, Lawrence and Haverhill Street 
Railway, in order that the entire force may work 
on the completion ‘of the main track, between 
Haverhill and Lawrence, that is to be opened in 
September. 


The factories of the General Electric Com- 
pany at Lynn are running to fill cash orders 
alone, the directors having determined during 
the present financial stringency to do no more 
business on their usual lines, that is, putting in 
railway and lighting plants at their own expense 
and holding alien on them until such times as 
local capital can be influenced to purchase said 
plante or subscribe for stock. Of course. many 
hands have been laid off and the reat are working 
short time. 


Last Friday the new electric railway between 
Abington and Rockland, Mass., was opened 
amid great enthusiasm, and no less than 2,790 
passengers were carried the first day, though the 
two towns are but small in population. It is ex- 
pected that the new road will give the district a 
big boom. - | 


During the past year the mails between Cam- 
den and Rockport, Me., have been carried by 
electric cars, improving the sarvice very mate- 
rially. The citizens of those and neighboring 
towns who have thus been well served are up in 
arms because the postal authorities have let the 
contract for the comida year to a carrier who has 
returned to the old style of using horses for car- 
rying the mails, thus delaying their delivery by 
several hours. 

The novel and beautiful electric fountain which 
is to be erected in the Frog Pond on Lynn Com- 
mon will be constructed by the Franklin Elec- 
trical Company of Kansas City, Mo., whose de- 
sign has been accepted, and who has bid $2,000 
for the entire work. When completed it will be 
the most attractive work of its kind in New Eng- 
land, and a striking feature of ornamentation on 
Lynn Common. 

Some time ago the directors of the Boston and 
Newton Street Railway Company petitioned the 
State Board of Railway Commissioners for au- 
thority to increase the capital stock of the com- 
pany by $40,000, to enable them to make certain 
necessary extensions, also to fix the exact price 
per share for the new etock. The commissioners. 
after some deliberation, have granted the requi- 
site authority, and determined that the shares 
shall be $100 each. 


There is an increasing demand for a first-class 
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efficient brake, one that will always work with no 
possibility of failure, on electric cars. Of late 


there have been several somewhat serious acci- 
dents by brakes refusing to work at the right 
time. The most recent of these mishaps occur- 
red in Malden on Thursday, when, in descending 
а somewhat steep incline, the motorman discov- 
ered his brake wouldn't act. А short distance 
ahead was a sharp curve on top of an embank- 
mentiwelve feet high. The car had a number of 
passengers inside. One by onethey jumped as 
the car gained speed, and were each bruised more 
or less, including both motorman and conductor, 
who stuck to their posts. To add to the approach- 
ing danger a loaded car was coming in the oppo- 
site direction. In taking the curve the now 
empty runaway car jumped the track and went 
down the embankment, being reluced instant] 
to matchwood. Had it kept the track and col- 
lided with the loaded car, there would have been 
а frightful loss of life. 


There was a lively meeting of the Cambridge 
Board of Aldermen, Thursday evening, arising 
out of a message sent by Mayor Bancroft, in 
which he vetoed an order passed a week ago by 

the aldermen, granting authority to the West 
End Railroad Company to lay electric car tracks 
along Brattle street, one of the high-toned streets 
of the University City. The subject has been 
under discussion for a long time, the residents of 
that thoroughfare having protested against the 
classic privacy of their neighborhood being ruth- 
lessly invaded by the supposed vandalistic elec- 
tric cars. The Mayor’s veto was sustained by 
many citizens, and finally, after a warm discus- 
sion, by the aldermen too, who, however, pro- 
ceeded to pass a fresh order of similar import, 
which is pretty sure to be vetoed as was its pre- 
decessor. The movement in favor of a storage 
battery road in Cambridge is likewise blocked for 
the time being. 


The notification to 700 5f the employees of the 
General Electric Company a few days ago that 
their services were no longer required was an 
error according to Mr. E. W. Rice, Jr., general 
superintendent of the factories. It was intended 
only to lay off 800 men, and it is hoped that there 
will be no farther necessity for discharging more 
hands. It is intended to reduce the working 
hours of those still employed, should occasion de- 
mand, rather than lay off more men. 

: The Schuyler Electric Company of Middletown, 

Conn., has had to reduce its staff of employees 
nearly one-half owing to the present stringency 
in finance. 

From Monday next the entire clerical staff con- 
nected with the motor, mining and lighting de- 
partments of the Genera] Electric Company will 
be located at 44 Broad street, New York, the New 
England district offices remaining as at present, 
at 620 Atlantic avenue, Boston. 


Canadian Notes. 

'The St. Clair Tunnel Company аге considering 
the advisability of adopting electric transit 
through the tunnel, and have secured estimates 
from the Canadian General Electric Company 
for such an equipment. The smoke frem the 
engines is having а most serious effect upon the 
interior of the tunnel, and Chief-Engineer Hob- 
son is greatly concerned over the matter. The 


question of cost, however, is yet to be overcome 
before any definite action is taken. 

The first car was run over the Peterboro Elec- 
tric Railway Jast week, and the inauguration of 
the service was in every way satisfactory. The 
Canadian General Electric Company had the con- 
tract for equipping the road, which promises to 
be a most paying concern. 

D. Thompeon, of the Hamilton Electric Light 
Company. has severed his connection with that 
institution. Mr. Thompson has been in charge 
for several years past, and was formerly connect- 
ed with the Royal Company of Montreal. He 
has a high standing in Canada as & capable work- 
ing electrician. 

` The death of Mr. T. Griffiths, late Manager of 
the Hamilton Street Railway, has removed a most 


capable and popular man, whose loss is widely 
f elt. He has been succeeded by his brother. 


Great preparations are on foot in connection 
with the Convention of the Canadian Electrical 
Association to be held in Toronto next month. 
А great number of papers are in course of prep- 
aration by capable members of the Association, 
and а most attractive programme is being pre- 
pared for the visitors. One day will be devoted 
to а trip across the lake, where the Queenston 
Power House of the new Niagara Electric Rail- 
way will be inspected and the tunnel on the 
American side. А ride over the new road to the 
Falls and Chippewa will also be taken in. 


The two arc light companies in London, Ont., 
have been recently acquired by a syndicate of 
Toronto capitalists, who propose spending $80,000 
or $40,000 in remodelling the plant, introducing 
the incandescent light and an electric railway. A 
new power house is in course of erection, and a 
very favorable franchise has been secured from 
the city. 

D. Thompson and Geo. Black, of the G. N. W. 
Tel. Co., Hamilton, have been invited to take 
part in the Electrical Congress which will meet in 
Chicago this month. D. Keely, Deputy Super- 


intendent Government Telegraphs, Ottawa, has 
also been invited to take part. 


The cable between St. Paul's Island and Meat 
Cove has been interrupted for the last two weeks. 
It is reported to the Public Works Department 
that the steamer Harlaw is responsible for the 


interruption, she having, it is alleged, fouled the 
cable in опе of her recent trips to Newfoundland. 
The line will be repaired as soon as the services 
of the Government steamer Newfield can be ob- 
tained. The Newfield is now repairing the cable 
between Gaspé and Magdalen Islands. | 


General News. 


What is Going on in the Electrical World. 


McKeesport, Pa.—The Versailles Traction 
Company has been granted the right to lay its 
track in Locust street. 


Binghamton, М. Y.—The Binghamton 
Electric Company has just added $12,000 worth of 
new machinery to its plant. 


Batavia, М. Y.— The board of aldermen have 
de'erred the matter of opening the bids for the 
new electric light building for two weeks, or until 
the 22d inst. 


Lafayette, Ind.— The Physicians’ Electrical 
Supply Company of Lafayette has assigned to 
Isaac Russell. Inability to collect money due is 
said to have forced the assignment. 


Kansas City, Mo.— The electric lights in this 
city, which owing to some difficulty with the ci 
officials have been shut down for some time, will 
be turned on again on August 28. 


Bayonne, N. J.—The city council has passed 
an ordinance authorizing the Jersey City and 
Bergen Point Railroad Company to operate its 
r in the limits of Bayonne with electricity. 


Norwalk, Ohio.—The stockholders of the San. 
dusky, Milan and Huron Electric Railroad have 
determinea on the speedy completion of the road. 
In & few days the road will be in good running 
order to Norwalk. 


Chester, Pa.— No fewer than five electric rail- 
way companies аге now asking for privileges in 
this city. There are already twenty-eight miles 
of railway in the Chester system, with nine miles 
under construction to Darby. 


Biddeford, Me.—It is understood that the 
York Light and Heat Company are negotiating 
with the Biddeford and Saco Railroad Company 
for a combine with a view to extending and oper- 
ating the electric street railway. 


Glyndon, Md.—The Baltimore Traction Com- 
pany is to build an electric line to Glyndon. The 
road will be ten miles in length. It will be run 
from Pikesville to Reisterstown, and from there 
to Glyndon. A single track will be laid. 


Tarentum, Pa.— A company of Allegheny 
men propose to build an electric road connecting 
Natrona and Parnassus. A bridge will be built 
over the Allegheny at Kensington, and a branch 
line will be run out to the fair grounds at Taren- 


Nutley, N. J.—Preparations are making. for 


lighting the town with electricity. Poles are 
being placed in position in the prominent thor - 
cus hier: and by the first of October it is prom- 
s е township will be equipped with electric 
ights. - 


Youngstown, Ohio.—The Lanterman’s Falls 
Improvement and Street Railway Company and 
the Youngstown and Canfield Street Railway 
Company have been consolidated, and the com- 
bination will be known by the name of the latter 
company, with a capital stock of $65,000. 


Detroit, Mich.—It is said that the plans of the 
lighting commission for underground conduits 
are so arranged that whenever the city should 
decide to go into the business of supplying light 
to private consumers there will be no changes 
necessary in the ducts. 


Salt Lake, Utah.—The Salt Lake and Ogden 
Gas and Electric Light Company have mortgaged 
the property and franchises of the company in 
Salt Lake and Weber Counties to the Farmers’ 
Loan and Trust Company for $1,500,000. to 
secure the payment of 1,500 6 per cent. 25-year 
bonds of $1,000 each. 


Mt. Vernon, N. Y.—The Union Electric Rail- 
way Company, of New York, has been granted a 
franchise to ran to and through Williamsbridge, 
South Mt. Vernon, Mt. Vernon, Pelham and New 
Rochelle. It is the purpose of the company 
later to extend the road to Port Chester, taking 
in Larchmont, Harrison, Mamaroneck, Rye 
Beach, Milton Point and Rye. 


Brooklyn, N. Y.—The Long Island Electric 
Construction and Equipment Company has been 
organized by Brooklyn men for electrical con- 
struction work in Brooklyn and on Long Island. 
W. J. Hayden is the general manager of the com- 
pany.—The Franklin Avenue line of street rail- 
way has been converted into a trolley line, and 
ые horse cars are no longer used on a portion of 
it. 


Cincinnati.—About $5,000 damage was done 
by an accident at the Avondale Electric Railway 
power station, on Reading road, а few days ago. 
The accident was caused by а small piece of steel, 
not two inches long, slipping from its place, where 
it connected the governor of the engine with the 
cut-off. The speed of the machinery increased 
at a furious rate until finally everything literally 
flew to pieces and bits of broken wheels and shafts 
were hurled in all directions. Fortunately 
none of the workmen were hurt. 


Toledo, О. —The new compound condensing 
engine added to the plant of the Toledo Electric 
Light Company is а mammoth piece of machin- 
ery, weighing about 95 tons. The fly-wheel, over 
which an 80-inch belt is driven, is 18 feet 4 inches 
in diameter, with an 82-inch face, and weighs 
50.000 pounds. The steam is supplied by a bat- 
tery of four Hammond vertical boilers, each 
tested to 150 pounds pressure. About 1,500 
pounds of coal per hour is required by each 
boiler, but only two are necessary to furnish 
steam for the mammoth engine. 


Philadelphia. — Тһе new trolley road in Wissa- 
hickon апа Manayunk is nearly completed and is 
expected to be ready to start early next month. 
The track is laid over the whole route and the 
greater part of the iron poles аге in place. The 
new power-house at the Wissahickon depot is 
nearly finished and equipped with engines, dy- 
namos, etc. — The Traction Company has applied 
to the Board of Highway Supervisors for permis- 
gion to open all streets over which its Seventh 
and Ninth Streets and Market Street cable sys- 
tems and its Union line extend, also Fifteenth 
street, from Mifflin to Jackson,.for the purpose 
of trolley construction. ' 


Syracuse, М. Y.—' The Syracuse Consolidated 
Street Railway Compeny, which for three years 
has couducted all of the street railways of the 
city excepting the North and South Salina Street 
line and the main line of the People’s Railroad, 
has virtually gone out of existence as all of the 
company’s roads, franchises, rolling. stock, and 
the property have been leased to the Syracuse 
Street Railroad Company for the term of the 
Consolidated Company’s existence. The Syracuse 
Street Railroad Company is the company which 
was organized by the syndicate several months 
ago to operate all of the street railways of the 
city. Its capital stock is $4,000,000. he terms 
of the lease are the receipt by the stockholders of 
the Consolidated of an equal amount of stock in 
the Syracuse Street Railroad Company, and the 
assuming by the new company of nearly $200,000 
of debt which the Consolidated Company owed at 


the time the syndicate secured control of that 
company. 


Utica, М. Y.—Upon the solicitation of one of 
the chief promoters of the scheme to utilize the 
extensive water flow at Trenton Falls in genera- 
ting electricity, A. Saunders Morris, chief engi- 
neer for the Westinghouse Electric and Manu- 
facturing Company, visited the falls, and after & 
thorough inspection of the place reports the 
scheme practicable and а good one for Utica апа 
near-by towns. Mr. Morris says: '' In the dry- 
est season I estimate that there will be 38,000 
cubic feet of water per minute, which we can 
utilize. With a 20-foot head this will generate 
6,000 horse-power. The loss through transmit- 
ting the power to Utica, а distance of 17 miles, 
will be about 20 per cent There would be suffi- 
cient for lighting the streets as well as furnishing 
power for the street car service and for factories. 
At Pomono, Cal., the power comes a distance of 
14 miles, and also lights San Bernardino, 28 miles 
away. 


Catalogues Received. 


We are in receipt of a trade catalogue issued by the 
Westinghouse Electric and Manufacturing Company, de- 
voted entirely to artistic reproductions of their standard 
electrical apparatus. The book contains forty-nine hand- 
some half-tone illustrations, and is entirely artistic in 
style, the descriptions of the cuts and al] matter of an ad- 
vertising nature being omitted io this work. For those 
desiring further information on any of the apparatus Шив- 
trated separate pamphiets have been prepared which will 
be furnished on application. 

The cuts include their various types of direct current 
dynamos for lighting and railway work, arc and incandes- 


cent machines, alternators, Tesla motors, electrical instru- 


ments, station appliances, incandescent lamps and other 
apparatus manufactured by the Westinghouse Company. 


Tue Electrical Engineering Company of Minne- 


apolis. 


The Electrical Engineering and Supply Company, for- 
merly of St. Paul, have removed their entire stock and 
business to Minneapolis, where they are located at No. 249 
Second Avenue, South, occupying four floors and the base- 
ment of the Lincoln Block, which is being rapidly filled 
from top to bottom with the largest and best selected stock 
of electrical supplies in the Northwest. 

Following are some of the specialties handled by this 
company in the Northwest: 

Natienal Incandescent Apparatus, Standard Arc Appar- 
atus, Eddy Motors, Holtzer-Cabot Motors, Paranite Rubber 
Covered Wire, Grimshaw White Core, O. K. Weatherproof, 
Holmes, Booth & Hayden’s Underwriters’, Syracuse Sock- 
eta, Cutouts and Switches, and Packard Lamps. 

Since moving to Minneapolis the company has, for con- 
venience, shortened its name, and is now known as the 
“ Electrical Engineering Company.” 


COMMERCIAL PARAGRAPHS. 


The Electrical Engineering Company of Minneapolis re- 
port having just completed the installation of a 2,500 light 
alternator and transformer for the city of Brainerd, Minn., 
and are at present installing one 800 light incandescent 
machine, two 50 light standard arc machines, and two 40 
light standard arc machines іп the new department store 
being completed for 8. E. Olson & Company, of Minneapolis. 

Current from the incandescent machine will be furnished 
for running two passenger elevators, one freight elevator, 
and the cash railway system. 


The Central Electric Heating Company, 26-2 Cortlandt 
street, New York City, have issued Catalogue No. 1, Illus- 
trating electric heating apparatus of every description for 
cooking and for domestic and industrial purposes gererally, 
and for heating cars, buildings, steamships, etc., which is 
made under patents of the American Electric Heating Cor- 
poration. 


Mr. J. Holt Gates, Western Manager of the Waddell-Entz 
Company, has recently moved his oftice into a suite of 
rooms on the eleventh floor of the new annex to the Monad- 
nock Building, Chicago. For the benefit of his patrons ana 
in order to more readily explain the merits ofthe Waddell- 
Entz dynamos he has installed a 8% к. w. machine and 
connected it to the Edison mains. 


The Abendroth &£ Root Manufacturing Company are 
sending out neat and handsomely printed descriptions of 
their standard boilers. The illustration showing Root 
boilers in process of construction at the Fair is particularly 
instructive and interesting. 


Messrs. A. L. Ide & Son, the well known engine builders, 
of Spring field, III., have lately issued а set of new cata- 
logues, illustrating their various types of Ide and Ideal 
en gines, power transmitters, etc. 


ELECTRICITY. 
INCORPORATIONS. 


The 8t. Charles Light and Fuel Company, St. Charles, 
Mo.—to deal in gas and electric light. Capital stock, $20,- 
000. Promoters: John Dell, G. R. Blackford, Jos. F. Wash, 
8t. Louis. 


The Electric Company (incorporated in West Virginia), 
New York City—to acquire and dispose of patents and 
patent rights, and to construct tramroads, railways etc., 
etc. Capital stock, $1,000,000. Promoters: Alfred Knisber 
and Edward Ayres, New York City ; Samuel Sloan, Brook- 
lyn, N. Y. 


The Automatic Telephone and Electric Company, Jersey 
City, N. J.—to manufacture, construct, build, purchate, 
sell, lease, license, mortgage, loan upon and deal in and ше 
electric machinery, etc. Capital stock, $250,000. Promo- 
ters: 1. F. Goodrich, W. L. Trenholm, C. F. Cox, E. 8. Wals 
lace, New York City; C. H. Scrymser, Brooklyn, N. Y. 


The Gray Electrical Transit Company has filed its certi- 
ficate of Incorporation with the County Clerk at Paterson, 
N.J. Its principal business will be carried on in Passaic 
and New York. The capital is $75,000, all paid in. 


The Consolidated Machine Manufacturing Company, 
New York—to manufacture and sell electrical toys. Capi- 
tal stock, $5,000. Directors: William К. Pope, Joseph 
Duff and Abraham Goldstone. 


The Weaverville Electric Company, Weaverville, Cal.— 
to erect, equip and maintain electric planta, deal in and 
operate water rights, ditches, fumes and machinery. Capi- 
tal stock, $10,000. Promoters: 8. L. Blake, 8. M. Gibson, 
T. E. Jones, C. W. Smith. J. W. Bartlett, all of Weavers- 
ville. 


The Western Electric Heating Company of 8t. Paul, Minn. 
Capital stock, $1,000,000. Incorporators: Frederick P. 
Hager, Frederick P. Luther and Charles T. Johnston. 


The Economy Novelty Manufacturing Company, Charles- 
ton, W. V&.—to manufacture, buy and sell electrical sup- 
plies, sell patents, etc., under patent of J. H. Lee Hol- 
combe, No. 491,426. Capital stock, $100,000. Promoters: 
J. Duncan Harrison, Edw. G. Legg, Baltimore, Md.: J. H. 
Lee Holoombe, Washington, D. C. 


The Wilcox Electric Company, Newark, N. J.—to buy and 
sell electrical patents, to manufacture and sell electrical 
railway appliances and to build and equip electrical rail- 
ways. Capital stock, $150,000. Incorporators: Theo. B. 
Wilcox, Henry Wilcox, Ed. R. Dimick, T. P. Hoffman, of 
Newark: William Gibson, Charles Е. Peet, Gouverneur M. 
Thompson, George J. Peet and William B. Smith, of New 
York ; and J. W. Hinkley, of Poughkeepsie. 


The Franklin Electric Street Railway Company, Frank- 
lin, Pa.—to construct and maintain an electric railway in 
Franklin. Capital stock, $24,000. Promoters: Alex. H. 
McKelvey, Jas. H. Donly, Geo. 8. Davis, Warren, Pa. 


The International Novelty Company, Newark, N. J.—to 
make апа vend mechanical, chemical, electric, magnetic, 
scientific, artistic and other toys, puzzles,etc. Capital 
stock, $10,000. Promoters: Wm. S. May, Glen Ridge, М. J.; 
Eadley Hanley, Wm. H. Dean, New York City. 


The Franklin and Oil City Electric Street Railway Com- 
pany, Franklin, Pa.—to construct and maintain an electric 
railway in Venango County. Pa. Capital stock, $45,000. 
Promoters: J. H. Donly, A. H. McKelvey, Geo. 8. Davis, 
Warren, Pa. 


The Central Light and Power Company, Rochester, N.Y. 
—to produce electricity for light, heat and power. Capital 
stock, $25,000. Promoters: J. DeWitt Butts, Frank W. КІ- 
wood, Geo. Wilson, Rochester. 


The National Street Railway Construction Company, 
New York City—to manufacture and sell all kinds of elec- 
trical and railway supplies. Capital stock, $5,000. Pro- 
moters : Edward S. Perot, Yonkers, М. Y.: Cornelius Gal- 
lagher, 218 E. 82d street, New York City; Jas. P. McQuaide, 
Plainfield, N. J. 


The Citizens’ Electric Light, Heat and Power Company, 
McDonald, Pa.—to supply light, heat and power by elec- 
tricity in the borough of McDonald, Washington County, 
Pa. Capital stock. $12,000. Promoters: 8. S. Johns, W.A. 
Jamison, R. M. McCastney, С. R. Buchheit, McDonald. 


The Suburban Railway Company of West Chester, Pa., 
Philadelphia—to construct and maintain an electric street 
railway from West Chester. Capital stock. $400,000. Pro- 
moter3: Wm. Jenks Fell, Wm. S. Kirk, Mahlon M. Childs. 


The Portland and Hillsboro Railway Company, Portland, 
Ore.—to construct and operate electric light plants at 
Forest Grove and Hillsboro or elsewhere, and furnish elec- 
tric light and power for public use. Capital stock. $1,500. 
Promoters: Theo. Н. Liebe, F. J. A. Mayer, Frank Jobson, 
Portland. 


The Queen City Electric Light Company, Denver, Col.— 
to furnish light, heat and power by means of electricity. 
Capital stock, $25,000. Promoters : Chas. E. Skillen, Frank 
J. Hango, Wm. Thorn, Denver. 


The St. Louis and Kirkwood Electric Railway Company 
has applied for adecree of incorporation. The capital is 
$100,000, and the directors are Dr. John Pittman, George D. 
Edwards and George W. Taussig, of Kirkwood ; Jeremiah 
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Fruin, of St. Louts, and J. D. Housman, Sr., of Windsor 


Springs. It is the purpose of the company to operate an 
electric road from Forest Park to Meramec Highlands, two 
miles southwest. of Kirkwood. 


ELECTRICAL PATENT RECORD. 


— — 


LETTERS PATENT ISSUED JULY 18, 1802. 


ELECTRIC RAILWAYS AND APPLIANCES. 
501,488. Regulating Electric Locomotives. J. B. Blood, 
Lynn, Mass. Filed Nov. 16, 1898. 
501,548. Trolley Wheel. Е. M. Tousley, Jamestown, N. Y. 


Filed July 16, 1892. 
unii un Electric Railway Conduit. I. J. Cook, Newark, 


.J. Filed April 28, 1892. 
501,701. Electric Controlling and Locking Mechanism for 
Railway Switches and 8 в. C.M. Wilder, Cincin- 


nati, О. Filed Oct. 17, 1892. 
ELECTRIC LIGHTS AND APPLIANCES. 
501,485. Incandescent Lamp Socket. H. P. Ball, Schenec- 
tady. М. Y. Filed Aug. 8, 1893. 
501,491. Incandescent Electric Lamp. К. E. Cary, Boston. 
Mass. Filed April 6, 1893. 
501,503. Incandescent Lamp Fixture. А.Т. Gifford, Hope- 


dale, Mass. Filed Nov. 98, 1500. 

501,594. Surgical Lamp. W. G. Morgan, Fryeburg, Me. 
Filed July 27, 1892. 

501,529. Incandescent Electric Lamp. W. E. Nickerson, 
Cambridge, Mass., and E. E. Cary, Boston, Mass. Filed 


March 29, 1892. 
501,580. Incandescent Electric Lamp. W. E. Nick 


Cambridge, Mass., and E. E. Cary, Boston, Mass. 

March 81, 1898. 

501,581. Incandescent Electric amp. W. E. Nickerson, 
Cambridge, Mass. Filed April 6, 1898. 

501,580. Electric Lamp Socket. G. Sachs, 8t. Louis, Mo. 

501 Тын ro Lam 8. Bergmann, New York, 

à ectric Arc * d E. r 

N. Y. Filed Jan. 10,1 

501,758. Carbon Holder for Electric Arc Lam S. Berg- 
mann, New York, М. Y. Filed March 20, 1 

501,708. Electric Arc Lamp. T. T. Dempster, Summit, 
N.J. Filed Feb. 18, 

501,884. Electric Arc Lamp. W. H. Klees, Susquehanna, 
Pa. Filed June 10, 1802. 

DYNAMOS, MOTORS, ETC. 

501,589. Device for Regula Constant Current Dynamo 

Бесігіс мосашев, . Offrell, Middletown, Conn. Filed 
ec. E 

501,849. Electric Motor. М. W. Long, Harrisburg, Pa. 

Filed March 28, 1591. 
BATTERIES. 

501,550. Electric Body Battery. H. C. Wagner, Cleveland, 

501,738. eod dir a F. King. London, England. 
А econdary Battery. F. Ж ndon, 
Filed March 16, 1898. ші 

TELEPHONES AND TELEGRAPH APPARATUS. 

Ear-Phone Attachment. С. W. Farr, Chicago, 


501,600. 
IH. Filed April 14, 1898. 


501,610. Transmitter for Teiephones. J. A. Brown, Moline, 
Il. Filed April 26, 1898. 
501 Multiple Switchboard for Telephone Exehanges. 


847. 

C. E. Scribner, Chicago, III. Filed July 80, 1892. 
501,859. Method of Preparing Cables for Multipie Switch- 
boards. О. A. Bell, Brooklyn, М. Y. Filed Nov. 7, 1892. 


MEASURING INSTRUMENTS. 


501,589. Electrical] Measuring Instruments. R. M. Hunter, 
Philadeiphia, Pa. Filed Feb. 10, 1898. 


SIGNALS AND ALARMS. 


591,681. Electric Circuit Connection for 3 or Tele- 
aono Boxes. J. KE. Smith, New York, N. Y. ed Feb. 


. 1898. 
501,658. Automatic Fire Alarm. J. Havard, New Bedford. 
Mass. Filed May 10, 1898 
Sd au lar Alarm. C. J. Fisher. Chicago, ПІ. Filed 
501,906. Electric Fire Alarm. C. Bernhardt, Chicago, Ш. 
Filed October 8, 1898. 


MEDICAL APPARATUS. 


501,658. Electro Medical Apparatus J. A. Cabot, Cincin- 
nati, O. Filed Aug. 24, А 

501,849. Electric Belt. В. Н. Standish, Evansville Wis. 
Filed Oct. 24, 1892. 

501,861. Electric Belt. A. D. Berliner, Rock Island, ПІ. 
Filed June 28, 1893. 


METAL WORKING APPARATUS, ETC. 


501,546. Automatic Chain Welding Machine. E. Thomson. 
Swampscott, Mass., and C. Е. Harthan, Lynn, Mass. 
Filed Jan. 8, 1891. 

501,547. Shaping and Spinning Metals by Electricity. E. 
Thomson, Swampscott. Mass. Filed Jan. 8, 1801. 

501,755. Method of Forming Coal Cutters. F. Bain, Chicago, 
Ill. Filed May 81, 1893. 

501,825. Method of and Apparatus for Heating, Welding or 
Wor Metals Electrically. C. L. Coffin, Detroit. 
Mich. ed Feb. 9. 1893. 


MISCELLANEOUS. 


501,519. Method of and Apy aratus for Extinguishing Fires. 
J. G. Lorrain, London, England. Filed March 18, 1982. 
501,540. Electrical Musical Instrument. P. E. Singer, Lon- 
don, Engiand. Filed June 16, 1892. 
501,541. Electrical Musical Instrument. P. E. Singer, 
London, England. Filed June 16, 1892. 
501,542. Electrical Musical Instrument. P. E. Singer, Lon- 
don, England. Filed June 17, 1892. 
501,548. Electrical Musical Instrument. P. Е. Singer, 
101 ngon, En ang. Enpa гов. 21, Me ldt, K 
465. Gas Lightin pparatus. G. Gor issingen, 
Germany. Filed фес Io. 1899. 
501,578. Method of Manufacturing Varnish and Apparatus 
Therefor. H. Pfanne, Rixdorf, Germany. Filed Aug. 


29, 1899. 
501.628. Apparatus for Depolarizing in Electrolysis. J.C. 
Richardson, London, Engiand. Filed Jan. 26, 1893. 
501,707. Electric Switch. W.H. Dingle and J. M. Urquhart, 
London. па: Filed April #8, 1899. 

501,708. htn ng Arrester. F. H. Doane, New York, N.Y. 
Filed May 81, 1898. 

501,782. Method of and Apparatus for Purifying Water. 
Н. Roeeke, Philadelphia, Pa. Filed Oct. 15, 1808. 

501,788. Metnod of an Apparatur for Electrol; zing Solu- 
tions. Е. Hermite, Paris, France, and A. Dubosc, 
Rouen, France. Filed July 9, 1898. 
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World’s Fair Notes. 


The Fort Wayne Company's Exhibit. 


The exhibition of dyngmos, motors and other 
electrical apparatus made by the Ft. Wayne 
Electric Compeny in the Electricity Building is 
certainly one of the most interesting displays, 
from the student's point of view, to be found in 
the Electrical department. The exhibit occupies 
а space near the middle of the west side of the 
building, on the main floor, and includes nearly 
АП kinds of electrical apparatus built by the Ft. 
Wayne Company. А line of shafting and pulleys 
occupies the middle of the space. All the dynamos 
are belted directly from the pulleys,which can be 
thrown in and out of operation by the means of 
clutches. The line shafting is run by two motors 


Тик Woop Iron-Cuap ALTERNATOR. (Ето. 1.) 


belted to each end of the shaft. The motors are 
of the Wood type, one being of 90 horse-power at 
220 volts pressure, and the other 125 horse-power 
and operating & 500 volt circuit. 

Besides these machines the company have the 
following dynamos in operation: Three Wood 
alternators, having a capacity respectively of 1,200, 
1,500 and 8,000 lights each, three 2,000 c. р. arc 
light machines of 40,60 and 80 lights capacity, 
and one dynamo rated at 120 arc lights capacity, 
using 1,200 c. P. lamps. 

In connection with these machines all of the 
principal parts which make them complete are 
exhibited on tables arranged within the com- 
pany’s space, 

A recent addition to these machines has just 
been placed in the exhibit, which consists of a 


new iron-clad alternator, shown in Fig. 1, to 


which a slow speed exciter is attached. This ma- 
chine contains some novel points in its design 
which render it of interest. The parts are all 
made of comparatively small pieces to facilitate 
easy handling. and the shunts are placed in one 
pillow block where they are free from dirt and 
mechanical injury. There are two pairs of 
brushes, one of which can be removed or adjusted 
while the machine is running, and these аге sup- 
ported on an independent pedestal and shifted by 
means of а hand-wheel. 'The bearings are self- 
oiling and the armature is designed to permit 
good ventilation. 

The current of air from the revolving armature 
is utilized to ventilate the crown of the machine, 
the pillow blocks and other parts. 

The air is forced into the crown of the machine 
and out through channels connecting with the 
bearings, and in this way a constant circulation 
of air is kept up, causing the machine to run per- 
fectly cool under any condition of load. 

The wall which forms the north line of the com. 
pany's exhibit has been tastefully decorated with 
incandescent lamps and a few telling signs which 
inform the visitor that the company'a machines 
are used in the largest electric light station in the 
world. A number of Slattery meters ure also 
mounted on the wall, and are connected up to the 
dynamos to measure the current used in the 
exhibit. 

А very interesting part of the display is the 


rack of lamps, which shows 26 different styles of 
Wood arc lampsas manufactured by the Ft. Wayne 
Company. 

Currents for and from the different machines 
are distributed by means of three switchboards, 


one for arc lights, one for direct current incan.: 
descent lamps, and the other for alternating cnr- | 


rents. It is understood that one of these switch- 
boards has already been sold and is to be shipped 
to the Philippine Islands. 

Included in the exhibit аге two very large 
search-lights, one of which.is connected up and 
is shown in actual operation. 

Besides this exhibit, the Ft. Wayne Compauy 
have & plant of 17 dynamos and generators in 
Machinery Hall which аге used for lighting part 
of the grounds and buildings of the Exposition. 

The company had the honor of having its ma- 
chines selected by the Committee on Awards to 
furnish current for the tests of the electrical ap- 
paratus to be judged. 


Geometrical Proof of the Three-Ammeter 
Method of Measuring Power.* 


BY FREDERICK BEDELL AND ALBERT C. CREHORE. 


The methods, now well known. for measuring 
power by three voltmeters or three ammeters, 
first shown by Professor Ayrton and Dr. Sump- 
ner,t are applicable to the measurement of power 


of any circuit irrespective of the nature of the im- 


pressed electromotive force, and the general 
proof of the methods is given in the paper re- 
ferred to. In the case of а harmonic electro- 
motive force the methods are capable of simple 
geometrical proof. The writers have shown this! 
for the voltmeter method. and in this note will 
give the corresponding proof for the three- 
ammeter method. 

Let №, I.., Fig. 1, be an inductive circuit whose 
power is to be measured, and R, а non-inductive 


resistance in parallel with it. If the maximum 
values of the main and branch currents be denoted 
by J. Г, aud /,, respectively, they may be repre- 
sented as shown in Fig. 2. The current 7, is in 
phase with the impressed electromotive force E, 
the main current, 7, lags behind it by ап angle 5; 
and the current Z, lags behind it by an angle 0,. 


The tangent of ^, is Fa and the tangent of 6 


is s „where H and L' denote the equivalent 
resistance and self-inducticn of the parallel cir- 
cuit,| and œ is 2 л times the frequency. 

The power expended in the inductive circuit is 
ІР, =- $ Elcos0, From the geometry of the 


figure 
сов 0, = „„ 
ә 1,1, 
whence 
W,- % (III., 
4 Г, 


where E. I, Г, and 7, represent maximum values. 
Writing virtual or square root of mean square 
values as obtained from ordinary measuring 


From Physical Review," July-August, 1898. 


t The Measurement of Power given by any Electric Cur- 
rent to any Circult. Proc. Roy. Soc., Vol. XLIX., p. 424. 


- { Alternating Currents, p. 230. 


i Equivalent Resistance, Self-Induction and Capacity of 
Parallel Circults with Harmonic Impressed Electromotive 
Force. Bedell and Crehore, „Phil. Mag.,“ September, 
1892. 


instruments, the expression for the power be- 
comes : 


W,— E (B prp 


21, 
Тһе power in the non-inductive branch is 
.= H Ii; 


and the total power in the two branches is 
wa.” ( J. i. 
21. 
The method is thus geometrically established 


for harmonic currents, which may be represented 
by lines ina vector diagram. For an alternating 


Fic. 2. 


current, not harmonie, the proof does not hold 
unless we assume the current to be equivalent to 
& harmonic current, and the question then arises 
as to what will be the equivalent harmonic cur- 
rent. The equivalent harmonic current must be 
such that its square root of the mean square 
value and the expenditure of energy in the cir- 
cuit are the same as in the case of the given cnr- 
rent which was not harmonic. 


Melting iron in Water. 


Among recent electrical experiments made on 
either side of the Atlantic, that of melting a bar 
of iron immersed in cold water has perhaps 
excited more popular interest than any other. 

The process is as follows: The apparatus 
used is a vessel of glass or porcelain, provi- 
ded with a sheet lead electrode, connected to the 
positive pole of a continuous-current generator; 
the vessel contains sulphuric acid and water. A 
flexible cable from the negative pole is connected 
to a strong pair of pliers with insulated handles. 
Taking in the pliers a piece of metal of any kind, 
iron, for instance, and immersing it in the acidu- 
lated water, the liquid is seen immediately in 
ebullition near the iron rod or plate, which latter 
is rapidly heated and brought to а dazzling white 
in a few seconds, and soon begins to melt in 
spark-like drops. The heating 18 produced so 
quickly locally that neither the water nor the 
body of the metal rod have time to become hot. 

So rapid an evolution of heat necessarily means 
a tremendously high temperature. In a very 
short time as high as 7,000 degrees Fahrenheit 
have been developed, which is proven by using a 
carbon rod instead of a metal one, when in a few 
moments amorphous carbon fragments are seen 
dropping off. The inventors claim to have at- 
tained with large currents the enormously high 
temperature of 14,000 degrees Fahrenheit, or 
nearly five times hotter than molten iron. 

The first suggestion for the practical utilization 
of the discovery was for welding purposes, to 
which it ie evidently particularly well adapted. 
Another application which the experiments 
would seem to lead toward is the tempering of 
one edge or one extremity only of steel-cutting 
tools. The hardening of the skin surface of large 
pieces of metal, such as armor plates, offers an- 
other inviting field. Krupp, it is stated, is al- 
ready trying this new method of electric heating 
for tempering the superficial surface of large 


guns. 
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On the Carrying Capacity of Electric Cables, 
Submerged, Buried or Suspended in Air. 


— — 


BY A. E. KENNELLY.* 


The general laws that control the temperature 
elevation of electrically active wires, when buried 
or submerged, seem to have been fullv ascer- 
tained, but the application of the theory to practi- 
cal conditions has not perhaps been sufficiently 
developed. Professor George Forbes has, how- 
ever, in his paper on the heating of conductors, 
read before the London Institution of Electrical 
Engineers in March, 1884, considered the cases 
of wires in air and water, as well as of wide hori- 
zontal plane strip conductors buried underground. 
It is here proposed to further develop the sub- 
ject with the aid of & series of measurements 
made at the Edison laboratory on particular 
samples of Siemens cables, manufactured at the 
Schenectady Works of tho General Electric Com- 
pany. These measurements are described in 
Appendix I. 

We may commence with the simplest care of a 
solid cylindrical conductor of radius r cms. 
carrying a steady current of C amperes with a 
resistivity at the working temperature of D ohms. 
The conductor is covered to radius R cms witha 
solid insulating material, closely fitting over 
which is a tube or cylindrical sheathing of lead 
or other metal. The electrical resistance of the 

44 
лт”, 
and the heat generated by the current in the same 
unit length is C?P joules per second, correspond- 
ing to a thermal activity of C^P watts. 

If the surface of the cable's sheathing is kept 
at а constant temperature ¢ degrees centigrade by 
the action of flowing water, it can be shown that 
iu the copper conductor there will be no sensible 
difference of temperature between the centre 
and the surface for all cases that are likely to 
occur in practice. Similarly the difference of 
temperature between the interior and exterior 
surfaces of the leaded sheath will be negligible, 
so that finally, after the current has been kept 
steadily flowing through the conductor for what 
would be strictly an infinitely long time, but for 
practical purposes might be an hour, we may con- 
sider that while the sheath would retain through- 
out a uniform temperature 77 C.. the copper 
would have reached а steady temperature of ¢ + 9 
throughout its substance, 6 be ng the temperature 
elevation of the conductor dueto the current it 
conveys. 

This temperature elevation 0 depends upon the 
thermal resistance offered by the insulator to the 
transfer of СҰР joules of heat energy across unit 
cable length of its substance per second. With 
infinitely great thermal conductivity or infinitely 
small thermal resistance, the insulator would 
transfer heat under an infinitely small tempera- 
ture elevation ; and generally, if S is the thermal 
resistance of a body between two surfaces whose 
difference of temperature or thermal potential is 
5 С. (referred, strictly speaking, to the centi- 
grade scale of the air thermometer), the transfer 
of heat in the permanent state between those 
gurfaces will be 


conductor per centimetre of length is P = 


H = zo o AD 
heat units per second. 

It is customary to express Н in gramme- 
calories, i. e., water-gramme-degrees centigrade. 
but for the purpose here in view it is preferable 
to express the heat in terms of ite equivalent 
mechanical energy, with the joule as unit. 

The thermal resistance of a body depends upon 
ita form and its thermal resistivity, in complete 
analogy with the  corresp nding electrical 
quantities. A homogeneous isotropic substance 
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possesses therefore unit resistivity when a centi- 
metre cube with 1° C. difference of temperature 
maintained between two opposite faces allows 
one joule of heat energy to pass between them, in 
the permanent state, each second. If ó denotes 
the thermal resistance of the insulator in the 
cable of radii r and R, the thermal resistance of 
the covering per centimetre of length of cable is 

g= 9 logeR 22) 

2 * r 

and by analogy with Ohm's law, the temperature 
elevation will be the produet of this resistance 
апа the enerzy current Н or (C?P) developed in 
each centimetre. 

Thus, 6, = Н S ; ; (8) 


PS (4) 
This relation (4) determines the limiting cur- 
rent strength for the cable when the radii and 
resistivity of the insulator are given and the 
temperature elevation has been decided upon. 
The temperature elevation permissible in the 
conductor of a cable is generally limited by the 
Со стел of thermal resistance of Scil. 
А © $ ? 8 © 9 
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attendant diminution of insulation resistance, or 
the softening of the insulating material. For 
Siemens cables, 60° C. may be taken as a fair 
limit in this respect, апа since the normal tem- 
perature of air or soil may reach 85° C. in 
summer, the safe limit of temperature will be 25° 
C. or 46° Fahr. 

With this value of 0 in equation (4) 


С = FPS (5) 
| ИС ЕГЕ ЈА 
ог developing С = 5 7 a8 loge (6) 


* 

А and ô being the electrical and thermal re- 
sistivities, P? and S the electrical and thermal 
resistances per em. of length, R and r the radii, 
and the conductor a solid cylinder. 

This shows that if the thickness of the insula- 
ting cover maintained a constant ratio to the 
diameter of the conductor, the limiting cur- 
rent strength would be direetly proportional 
to the radius, that is, to the square root of the 
cross-sectional area of the conductor. In that 


case, doubling the diameter of the wire would 
quadruple its cross section but only double the 
carrying capacity. Itis evident, however, from 
an examination of the dimension tables for any 
kind of electrical cable, that the thickness of in- 
sulator does not usually increase in proportion to 
the diameter of the wire. and consequently the 
carrying capacity wil generally increase faster 
than the radius and slower than the cross section. 
For the standard Siemens cables it appears that 
quadrupling the eross section of the conductor 
increases the carrying capacity about three times. 

The resistivity of copper at 60 degs. C. may be 
taken as two michroms, and from the measure- 
ments of the samples of Siemens cables tested 
the mean thermal resistivity of the insulator was 
750 units. 

As an example, suppose a No. 4 B. & S. wire 
0.9048” (0.52 cm.) in diameter, covered with Sie- 
mens compound toa thickness of 0.1" (0.254 em.). 
lead sheathed, and submerged in water. Re- 
quired the safe carrying capacity. 

In equation (2) 6 = 750 R=0.514 r = 0.26 


R R 
<= 1.977 los („) = 0.6816 
750 


EX. 6.283 X 0.6816 = 81.36 
0.000002 
Also, P= 3 1416 50.26 5 0.26 0000009417 
5 


^ C = “81.36 x 0.000009417 — 180.7 amperes. 
STRANDED CONDUCTORS. 


If the copper conductor consists of a strand of 
copper wires, equations (4) and (5) remain 
applicable, but (6) is no longer reliable. Taking 
(5), the resistance of the conductor per cm. can 
be determined in the ordinary way. and the ther- 
mal resistance of the insulator can be best found 
by taking its mean internal diameter for r in (2). 
The insulating cover surrounding and conform- 
ing to such a strand is no longer simply cylindri- 
cal, but the «light additional accuracy in deter- 
mining the thermal resistance for the new interior 
outline would not repay the additional labor of 
computation. 

BURIED CABLES. 

The case of buried cables differs from that of 
cables submerged only in the fact that the exter- 
nal surface of the sheathing is not maintained at 
the normal temperatureof the environment. The 
ground, in fact, interposes an additional thermal 
resistance to the flow of heat from the active con 


ductor. Denoting this ground resistance by G, 
the fundamental equation (1) becomes 
0 
H = S+G . . " (7) 


so that it is orly necessary to increase the ther- 
mal resistance of the insulator by that of the soil 
to revert to the same method of treating the 
problem. 

Assuming that the cable lies buried at a uni- 
form depth below the level surface of the ground, 
the thermal resistance G of the soil will fora 
given external cable diameter depend only upon 
this depth and upon the thermal resistivity of the 
soil. We may consider that the temperature of 
the surface of the ground remains normal, апа 
that, owing to the combined actions of radiation, 
convection and wind, the heat flowing upwards 
from the buried cable is entirely dispersed and 
dissipated at this surface. This ів, of course, not 
strictly true, for the surface temperature of the 
ground immediately over the cable will rise ap- 
preciably when powerful currents are steadily 
carried beneath. It may be shown, however, that 
with the depths at which cables are usually buried, 
the assumption involves an error that is practi- 
cally small, while it renders amenable to simple 
numerical treatment a condition that would 
otherwise be too complex to ordinarily compute. 
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If, for example, a cable buried at a depth of one 
metre were of such dimensions a8 to carry safely 
а Steady current of 750 amperes, the final eleva- 
tion of temperature at the surface of the ground 
over it would be less than 20° C., even ignoring 
the great reducing influence of wind, and the 
ground surface, which by assumption should re- 
main at normal, could nowhere exceed the nor- 
mal by two degrees centigrade, a discrepancy 
whose consequence upon the carrying capacity 
of the cable would be negligible, and whose ten- 
dency would be to slightly underestimate the 
temperature elevation of the conductor. | 

On this assumption, then, the surfaces of heat 
flow аге cylindrical, and the isothermal surfaces 
are also cylinders eccentric to the conductor. The 
thermal resistance 


= 3% loge( n+ V1) . (8) 


where g is the thermal resistivity of the soil, and 
nis the ratio of the depth of the cable's axis to 
the cable’s radius, or in other words, the depth of 
the centre of the cable in external radii, From 
this formula the following table and the curve in 
Fig. 1 are obtained. 


Coefficient n lcoemetent n | coemctent! n Coefficient 
n ol g ofg ofg of g 


10; 0.4760 60 0.7620 110 0.8584 160] 0.9181 
20; 0.5871 70 0.7865 120 0.8780 170 0.9277 
80| 0.6516 во 0.8077 0 0.8850 180 0.9868 
40] 0.6975 ° 0.8265 140 0.8968 190 0.9454 
50 o 0.8488 " 0.9078 200 0.9536 


0.7880 1 


From these curves it appears that at depths of 
fifty radii a quadruple increase—to 200 radii— 
only changes the resistance per centimetre of 
length from 0.7389 to 0.9549, an increase of abont 


30 per cent. 
( To be continued.) 


Electricity in Artillery Practice. 


The Eddy Electrio Manufacturing Company of 
Windsor, Conn., have perfected an electric motor 
attachment for the control of Gatling guns 
which is a conspivuous step forward over previous 
efforts in this direction, and is regarded by the 
Ordinance Department as very near to perfec- 
tion. 

The motor does not protrude at the side of the 
gun base, but is, when attached, a part of the 
gun, being afforded the same protection as the 
mechanism of the gun itself. 

It occupies a space of fifteen inches in length, 
with a diameter the same as that of the gun, 
being of 1 H. P. capacity. A maximum of 2,000 
shots per minute can be attained. 


Electricity in Gardening. 


. By the use of electric light the Hon. W. W. 
Rawson, of Arlington, Mass., claims he makes a 
gain of five daysin each of his three crops of 
lettuce; that is, two weeks in a season. That the 
gair on one crop pays all the expense of the 
electric lighting for the season, thus giving him 
the gain on the other two for extra profit. His 
attention was first called to the usefulness of the 
light by the advance made in the growth at the 
ends of his greenhouses next the stroet and in the 
glare of the electric light. This was so marked 
that he introduced the light through his lettuce 
and cucumber houses. Dr. Bailey, of Cornell 
University, says, as the result of his own experi- 
mente, that the influence of the light is greatly 
modifled by the interposition of а glass roof. 
Plants injured by a naked light were benefited by 
the protected light. Five hours’ light per night 
at a distance of twelve feet hastened maturity a 
week or ten days, but proved injurious to young 
plants and those newly transplanted. 


ELECTRICITY. 


Carbon and its Uses in Biectrical Eangi- 
neering.* 


BY CLARENCE M. BARBER, C. E. 


Ір the year 1810, Sir Humphry Davy connect- 
ed the poles of & battery of 2,000 elements by 
two charcoal points, and produced one of the 
most brilliant artificial lights that had doubtless 
ever been seen. 

So little value was attached to this experiment 
that it was merely entered in the note book of 
the grest physicist, and remained there appar- 
ently unnoticed until 12 years later, when it ap- 
peared as a communication to the Royal Society. 
Searcely do we find а more striking example of 
the great advancement in electrical science than 
when we note that this bright spark has grown 1n 
strength and beauty, until now there are required 
to feed its ever-sprcading rays 200,000.000 of car- 
bon pencils for the present year in the United 
States alone. 

In electrical engineering, the term carbon is 
used to designate an artificial solid, which, 
through mechanical or chemical means, is de- 
rived from some of the natural forms of carbon. 
It is moulded under great pressure into cylindri- 
cal pencils for arc lighting, or into rectangular 
blocks or plates for battery or other uses. It is 
not the purpose of this paper to describe minutely 
the process of making carbon, nor is it necessary, 
as there are published descriptions which cover 
the ground fairly well. However, an outline of 
the general principles may not be out of place. 

The materials usualy employed are зоКе and 
pitch. The coke should be as free from solid im- 
purities as is obtainable. Petroleum coke is 
largely used, although other varieties are often 
sufficiently pure for the purpose. It is ground 
to powder, and the volatile components are driven 
off by heating in retorts. Melted coal tar pitch 
is then thoroughly mixed with it, and for some 
kinds of carbon lampblack is also added. The 
mixture is then cooled, again ground to powder, 


. and is then ready to be moulded or forced. 


The process of moulding consists of filling the 
material into steel moulds, which are made in 
two equal parts, so arranged that the lower half 
of the mould will contain a sufficient quantity of 
the material for the entire charge. The upper 
half is then placed in position upon its counter- 
part, the mould is placed in a furnace and heated 
sufficiently to soften the fusible ingredients. It 
is then put under a pressure of about 400 tons, 
after which the 16 pencils, or carbons as they are 
called, are removed from the mould. After cool- 
ing they are ready for the next process, which 
consists in handling the carbons one by one, ex- 
amining and trimming of the webs which usually 
occur between the individual pencils as they lie 
in the mould ; they are then pasked in furnaces 
holding from 30,000 to 50,000, where they are 
baked at a high temperature for about 100 hours. 
After cooling for a like period they are sorted for 
straightness, A portion are then sent to the con- 
sumer, but a large portion are first coated with 
copper. 

The process of forcing is proximately the same 
as that of moulding until the material is ready 
for the moulds ; then, instead of being moulded, 
it is heated and made into cylindrical plugs, 
which are placed in a heavy iron cylinder, and, 
by means of a'plunger driven by hydraulic pres- 
sure, the plastic material is forced through a 
steel-bushed orifice and comes out in the shape 
of a continuous cylinder, which is cut to the 
lengths desired. The carbons are then sent to 
the furnaces, and from this point the process is 
the same as for the moulded. 

The forcing process permits of a wide range of 
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shapes, as by changing the size of the steel-bushed 
orifice, cylindrical carbons can be forced having 
a diameter of 1-16 in., and from this size up to 
or even above 4ins in diameter. Many other 
shapes besides cylindrical can also be made, such 
ав plates that аге not much over 4 ins. wide and 
of a thickness of from j to 13 ins. or over. These 
аге cut into short lengths and used for dynamo 
or motor brushes. Plates as small as } x } in. 
are also forced for small generator or motor 
brushes. 

There is а great difference in density and struc- 
ture between moulded and forced carbon. The 
pressure under which moulded carbon is made is 
about 8,800 lbs. per square inch, while by the 
forcing process the pressure required is double 
or three times as great. By the method of for- 
cing, the material is crowded together as it is 
pressed toward the small end of a conical cham- 
ber and is finally forced out at the vertex. 
thus giving a combination of lateral and end 
pressure. : | 

By the method of moulding, the carbons re- 
ceive side pressure only. Under the side pres- 
sure, the material tends t» laminate in planes 
parallel to the axis of the carbon ; while under 
end pressure, the planes of lamination are at 
right angles to the axis. As usually made, the 
pressure is not sufficient to produce distinct lam- 
ination ; but itis evident that the structure of 
the material is inclined toward this class of for- 
mation, as in the case of slate rock which is lami- 
nated in planes at right angles to the lines of 
pressure. Under certain conditions, lamination 
may be observed both in moulded and forced 
carbon. 

Carbons, as they ara usually made for arc 
lamps, are about 7-16, 3 or $ in. in diameter, by 
about 12 ins. in length. In some cases pairs are 
used, а carbon 7 ins. and one 12 ins. usually con- 
stituting a pair. Besides those there are several 
other sizes in use ; for searchlights and for mony 
of the large lighthouses, oarbons as large as 1} 
ins. in diameter, ard often larger, are em- 
ployed. 

In addition to the ordinary pencils, many other 
forms may be moulded, such as cups or crucibles, 
or almost any design where the material can be 
retained in moulds and submitted to great pres- 
sure. Plates arè made 12 to 14 ins. square, and 
in thickness from 1-32 in. to over 1 in.; and even 
larger sizes are often made. 

In its physical properties carbon varies greatly, 
the variation depending upon its composition 
and trestment in the process of manufacture. 
The hardness may be from that of chalk to that 
of crockery, and ite specific gravity may vary to 
about the same extent. It is quite brittle, and 
this property is retained through all its stages of 
hardness. The tensile strength and resistance to 
crushing increase with the hardness. 

For cutting carbon the emery wheel is gener- 
ally employed ; it can be drilled or cut in the 
lathe with steel tools, but its effect isto wea: them 
away very rapidly ; even diamonds can be used 
as cutting tools but a short time. On the hardest 
specimens these operations are performed with 
difficulty even with the best of tools. 

As applied to electrical engineering, the most 
important and interesting use of carbon is in the 
arc lamp; here we find phenomena that are won- 
derfuleven in thelight of the most advanced 
science. If two }-ір. carbon pencils be placed 
with their points in contact, and are included in 
electric circuit having a current of 10 amperes, a 
slight amount of heat will be developed in the 
body of the pencils, which will be greatest at the 
point of contact; if, while the current is still 
passing, the pencils be separated a few millime- 
tors, an are of great luminosity and heat will be 
formed. If the poles of а voltmeter be connected 
with the pencils, the voltage due to the resistance 
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of the aro will be seen to vary directly as its 
length, or nearly 80 ; at about 20 volts the are 
will be scarcely visible, and will increase in brill- 
iancy and heat as the points are separated until 
the voltage reaches about 50, when the light will 
appear to be the most brilliant. At a point some- 
where above this voltage, possibly 70 or higher, 
the arc will go out with a snap. 

In the above case, if the current be maintained 
constant, of course the watts required will vary 
as the voltage, and this variation of the total watts 
is employed by all makers of arc lamps ава means 
of moving the feeding mechanism. This, in some 
lamps, may be so delicately adjusted ав to move 
the carbons toward each other when the distance 
between the points has increased an amount cor- 
responding to 1 volt, while many lamps require 
an increment of 5 volts to cause the teeding de- 
vice to respond. 

One of the most notable points in regard to the 
burning of the carbon arc is that the tempera- 
ture in the positive carbon rises much higher than 
in the negative. It is noticed that when we ex- 
tinguish the ‘arc by turning off the current, the 
point of the positive carbon remains incandescent 
after the negative point has become black ; the 
intensely heated crater formed on the positive 
carbon radiates far more light than the incandes- 
cent point which is formed at the end of the neg- 
ative. The consumption of the positive is about 
twice as great as that of the negative when burned 
in the air ; if burned in а vacuum, then the posi- 
tive only is consumed. These facts seem to in- 
dicate that the larger part of the energy of the 
current is expended upon the positive carbon. A 
large part of the energy expended upon the arc 
is doubtless used in maintaining a counter elec- 
tromotive force, and another portion is absorbed 
in the conversion of solid carbon into vapor. 

The ато may be colored by the introduction 
into the carbon of almost any foreign substance, 
and the color is characteristic of the substance 
employed, asin the case of the Bunsen flame; 
and as there are but few substances which are not 
volatile in the electric arc, the range of color is 
very large.  'The intensicy of temperature is, 
withoutquestion, highest in the centre or inner 
portion of the flame and lowest toward the outer 
circumference; for this reason the vapors of sub- 
stances arrange themselves in concentric enve- 
lopes—those which volatilize at the highest tem- 
perature taking positions nearest the centre, 
those which volatilize at the lowest temperature 
becoming the outer envelope. 


The carbon flame affords one of the best sub- 


jects for spectrum analysis; it is therefore of 
great value for this purpose, and by its use the 
field of the spectroscope has been greatly en- 
larged. 

It is perbaps important to note that, aside from 
the color effect of foreign substances in the carbon 
pencil, there is in most cases a reduction of the 
light and generally a lengthening of the arc; this 
may be accounted for on the supposition that 
foreign substances usually volatilize at tempera- 
tures lower than carbon and hence supply vapors 
which radiate less light, and, volatilizing more 
rapidly, the quantity of the vapor is increased 
and a corresponding reduction of voltage may 
also be noted. If the foreign substances are not 
homogeneously incorporated with the carbon, 
the are will be unsteady and the light will be un- 
satisfactory. 

In the burning of arc-lamp carbons, there is 
always a quantity of carbon dust that falls from 
the burning points; this is not a product of com- 
bustion, but particles of carbon, which are de- 
tached and thrown off from the highly heated 
points by calcination. Many attempts have been 
made by inventors to reduce or prevent the loss 
of life of carbons due to this cause. Some de- 
gree of success has been attuined by introducing 


into the carbon ingredients in the shape of sub- 
Stances which, fusing at & comparatively high 
temperature, become slag and mix with the de- 
tached particles and prevent them from falling 
off; and retaining them until they are consumed, 
the life of the carbon is prolonged to & very 


marked degree. 
The hissing sound so frequently observed in 


the arc-light carbons is a matter of importance. 
There seems to be a strong current of air and 
vapor moving between the highly heated points; 
when this current impinges in & certain manner 
aguinst the point toward which it flows, hissing 
will be the result. To illustrate: if a jet of air 
be blown froma small tube, at high velocity, 
against a solid substance, a hissing sound will or 
will not be produced, depending upon the veloc- 
ity of the air, the nearness of the solid and its 


configuration. 
Many experimenters have endeavored to ob- 


tain a quiet, steady arc by the introduction into 
the carbon of foreign matter, which, by produ- 
cing vapor more easily than carbon, will so modify 
the conditions as to prevent hissing; and, with a 
view of holding the arcin the centre, a core is 
used. This core is simply a centre, which may be 
1-16 inch or more in diameter, of a material that 
is different from the body of the pencil and con- 
tains more or less of the foreign matter. 

Some of the most quiet and steady-burning 
carbons that are in use have been obtained by 
the use of foreign matter and acore. Carbons 
are also made with hollow centres, through 
which solutions of salts are simply poured, a 
sufficient quantity being left therein to produce 


the desired result. 
As early as 1807 M. Carré coated carbons with 


metals, such as zinc and tin; and about the same 
time Mr. Joseph Van Malderon experimented 
with carbons electroplated with copper. Carbons 
have, therefore, been electroplated almost from 
their first introduction, and copper has been the 
metal used. The only reason the writer has seen 
assigned for this use of copper is that it reduces 
the resistance, conveying the current to the end 
of the pencil with but little loss of energy. The 
life of the carbon is increased by coating with 
copper from 8 to 10 per cent. 

The total resistance of an uncoated pair of 
-inch carbons. ір a newly trimmed lamp, is about 
.20 ohm, while the total resistance of the lighted 
lamp is about 5 ohms. It is evident, therefore, 
that the resistance of the carbons is about 4 
per cent. of the total resistance of the lighted 
lamp. The resistance of the lamp coils may be 
2 per cent. The decrease of resistance due to 
copper coating will not account for the increase 
of the life; this is due, in the writer's opinion, to 
the fact that the copper tends to support and re- 
tain the particles of carbon that are detached 
from the points by calcination; to some extent, 
also, the fused copper forms in liquid beads, and, 
by absorbing the calcined carbon dust, tends to 


prevent its loss. 
A comparatively new use for carbon is found in 


the carbon brush for dynamos and motors; here 
carbon is substituted for the copper brush, and 
hence retains the name, which appears like а mis- 
nomer. Carbon brushes reduce the cutting of 
the commutator and the sparking to almost noth- 
ing. The same commutator may be used for 
years with carbon brushes which, if copper were 
used, would be worn out in a few months. The 
quality of the carbon brush is of great impor- 
tance; it must be of fine texture, sufficiently hard, 
and should act ір some degree as а dry lubricant, 
and it should not give asqueaking noise. These 
are points that can be provided for by the manu- 
facturer. Much difficulty is sometimes experi- 
enced by heating. This, of course, is à question 
of conductivity, and can usually be remedied by 
making the brush larger, or by coating it with 
copper, or by doing both. 


The telephone is indebted for a large measure 
of its great success to artificial carbon. Неге its 
value depends upon the principle that an increage 
of pressure produces a decrease of resistance. 
The writer is inclined to thi ik, with Mr. S. P. 
Thompson and others, that the increase of pres- 
sure simply makes a more perfect contact. As 
the resistance of carbon is higher than that of 
metals, it is, in some cases, an excellent material 
for this purpose, and especially where moderate 
resistance is required 

Among the advantages of carbon for electrical 
resistances, we may note the fact that it can be 
heated almost to a red heat and held at this tem- 
perature, without undergoing any change what- 
ever, and being practically infusible it will stand 
for a short time very high temperatures, even in 
the atmosphere, without suffering any deteriora- 
tion. If held long at a red heat, however, in the 
air, it will calcine and sometimes oxidize. Carbon 
has also the remarkable property of showing а 
reduction of resistance as the temperature rises. 
Ac high temperature this is very marked; for ex- 
ample: the decrease in resistance of an incandes- 
cent lamp filament at a white heat may be 
one-third of its resistance when cold. At tem- 
peratures below a red heat, however, the change 
of resistance is of comparatively little impor- 
tance. 

Some of the difficulties that attend its use as a 
resistance material are as follows: the resistance 
of carbon varies between wide limits; two carbon 
pencils 4 inch in diameter and 9 inches in length 
could be selected, of which one would have а 
resistance of .20 ohm and the other .07 ohm. The 
forced carbon being more dense is always lower 
in resistance than the moulded, other conditions 
being the same. The resistance, however, may 
be largely controlled hy variations in the manu- 
facture. 

The connection between carbon and a metal 
conductor often becomes a troublesome point, 
especially if high temperatures are to be used. 
For low temperatures the carbon may be electro- 
plated with copper and the metal conductor may 
then be soldered; but for high temperatures the 
connection must be mede by some form of clamp- 
ing device. 

Carbon is not used as a resistance where cali- 
brated resistances are required, owing to the 
difficulty of predetermining its exact resistance. 
For resistance purposes, carbon is used in the 
form of pencils as small as 4 inch in diameter; 
larger sizes are &lso used; it has also been used 
іп the granular form and as a powder. 

Ав а contact piece, where contacts must be 
made and broken frequently, carbon has a great 
advantage in many places over metals; and fre- 
quently, where metals are used in switches for 
contacts for large currents, carbon blocks are 
successfully used as а last point of contact. In 
such places as these last mentioned, carbon often 
gives а long arc, but even where one pole is 
metal, instead of burning the metal the current 
seems to expend its energy on the carbon, which 
suffers but little and is renewable. 

Carbon is almost universally used in primary 
open-circuit batteries for the positive pole, and 
for this purpose it is ynade in the form of cylin- 


ders or plates. Itis not acted upon at ordinary 
temperatures by any acid or other liquid known 
to chemistry, and in batteries it is easily depolar- 
ized. Carbon is also used, to a limited extent, 
for crucibles; and, when mixed with clay, stands 
very high heats without oxidation. 

It is remarkable that while carbon is made in a 
variety of forms its uses are almost entirely con- 
fined to electrical engineering; and as we note 
the rapid advancement of this new department 
of scientific work, we may also note, as one of the 
changes it has brought to our century, this new 
industry the manufacture of carbon. 

A slight idea of its growing magnitude in the 
United States may be gained from the fact that 
it claims an investment of over $1,500,000. 
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International Before this issue of ELECTBIO- 
Electrical ттү is in the hands of its read- 
Congress. ers the International Electrical 

Congress will have commenced ita sessions in 
Chicago. This congress will undoubtedly con- 
stitute the most important assemblage of elec- 


tricians which has ever taken place in the history 


of the science, and the representative character 
of its members and its wide intern: tional scope 
render it an occurrence which is unlikely to be 
repeated for many years to come. 

The general congress is divided into three sec- 
tions which will each consider special phases of 
electrical work. The first section will take up 
questions involving pure theory, such as electric 
waves, conduction, magnetism, etc.; the second 
section is on theory and practice and will cousti- 
tute the most interesting part of the proceedings 
to the general electrical engineer. ‘The third 
section will be devoted to pure practice, including 
telephony, telegraphy, traction, etc. 

In addition to these sections there is also to be 
a smaller body known ав the Chamber of Dele- 
gates, composed of representative delegates from 
different Governments,whose work will consist in 
considering the proposed new electrical units 
and their values, with a view to having the same 
legalized by the Governments represented. 


The subjects to be considered by the Chamber 
of Delegates relate principally to electrical no- 
menclature and standard values of units, and on 
these subjects considerable variance of opinion 
exists amocg the representatives of different Gov- 
ernments which will probably call forth extended 
discussion. For exainple, the ** henry." which has 
been generally accepted by American and English 
electricians, is objected to by French authorities, 
this same unit having been styled a '' quadrant ” 
at the last electrical congress in Paris.. The re- 


ciprucal of the ohm for which mho" has been 


suggested, and several other units which have 
been found desirable аге likely to be the subjects 
of considerable discussion by this body. 

The business of the three sections of the gen- 
eral congress will include the reading and discus- 
sion of some thirty papers by a number of the 
most eminent men in the electrical profession. 
During the sessions, which take place from 
August 21 to 25 inclusive, public lectures by 
prominent members, including one by Mr. Tesla, 
will be delivered. 

The discussions of the papers read, which will 
cover & large range of highly important topics, 
promise to be of unusnal interest, and arrange- 
ments һауе beeu made by which readers of ELEC- 


TRICITY will be furnished with prompt and com- . 


plete reports of these important proceedings. 
needs ous 

ELECTRICITX has no apologies to offer for its 
twelve-month attack on the sham Electric Trust, 
nor its results. If the latter had been diffarent, 
there would now be scores of independent manu- 
facturers and dealers on the verge of bankruptcy, 
instead of the General Electric Company. We 
have made our fight for & principle—free compe- 
tition and honest competitive methods—and we 
have won. The events of the hour are ample 


confirmation of our mostserious aecusations. 


The Uses A suggestive paper, by Mr. Bar- 

of Carbon. ber, on the uses of carbon in 
electrical engineering, will be found elsewhere. 
The extent to which this element has found 
applieation in electrical work and the peculiar 
properties possessed by it, which are found in no 
other material, make it of special interest to the 
electrician, by whom the manufacture of curbon 
has been called into existence. 

Electric lighting. both arc and incandeecent, 1s 
dependent upon the use of carbon almost abso- 
lutely, and in this field it stands without a rival 
or substitute. Both of these methods of illumi- 
nation have given rise to large industries in the 
manufacture of carbon, and no commercial 
form of electric lighting without carbon has 
been discovered. 

The telephone is perhaps the next most im- 
portant electrical device demanding the use of 
carbon. The microphone, which is the funda- 
menta] component of the telephone, depends 
upon & property of carbon which is peculiar to 
this material alone. The principle of the micro- 
phone, discovered by Hughes in the early history 
of applied electricity, is the subject of some 
dispute as to whether the variations in the 
resistance of the circuit are due simply to the 
change of contact with the carbon with press- 
ure, or whether this pressure varies the resistance 
of the whole mass of carbon. As this phenom- 
enon is only noticeable with carbon, however, 
the latter assumption has been generally cred- 
ited. 

In electric primary batteries carbon has been 
found invaluable, and the carbon-zinc couple are 
now far more generally used than any other ele- 
ment. In this capacity carbon has replaced 
much more expensive materials, and in general is 
better adapted to use in batteries than any other 
of its substitutes, on account of the property, 
which it alone possesses, of resisting any chemical 
action in al] kinds of battery solutions. 

Most dynamo machines, except those of low 
voltage, are now supplied with carbon brushes, 
which have increased the life of commutators 
many times above what was possible with copper 
brushes. In al] cases where sparking occurs at 
carbon and metal contacts the metal is compara- 
tively untouched and the carbon wears away 
evenly leaving the contact surfaces smooth. For 
this reason its тіре in switches and other pieces of 
apparatus containing sliding contacts is found of 
special advantage. 
although of value in some cases, is not general 


Its use as a resistant, 


owing to its great variation in conductivity under 
The facility with which 
manufactured carbon may be turned out with 


different conditions. 


any desired degree of density or hardness also 
adds greatly to its value in electrical appliances. 


Considering the manifold uses to which manu- 
factured carbuns have been applied in electrical 
work, this material may fairly rank as one of the 
most useful to the electrical engineer and one 
upon which the great industry of electric light- 


ing depends absolutely. 
..... о: ..... 


THERE is every probability, as we go to press, 
that sensational developments in General Elec- 
tric will be announced before the end of the 
month. 


Auc, 23, 1993 


Tuere is no doubt that Thomas A. Edison will 
be again an active factor in an electrical enter- 
prise before January 1,1894. It would not be 
strange if Mr, Edison should make his new ven- 
ture exclusively in the manufacture of incandes- 
cent lamps. He is fully prepared. 


THE TRUTH There are three theories by 
| Б which we can account for the 


COMING OUT. emphatic statements concerning 
General Electric published in a Boston paper 
and reprinted elsewhere in ELECTRICITY. 

The first is that the editor has just escaped 
from a lunatic asylum. 

Second, that he questioned his ability to earn 

a livelihood during a long period of financial 
depression and endeavored to make a sure thing 
of breaking into jail. 
And third, that the outbreak was instigated by 
some one who has tried to divert public attention 
from his own deceptive tactics by throwing mud 
at those who have found him out ; that the writer 
obtained information from a high official in the 
General Electric Co., and that he has a guaran- 
tee against any serious prosecution ; that the mat- 
ter was, ір fact, inspired by a man who has been 
thoroughly beaten at a game in which he consid- 
ered himself an expert, but in which he was only 
an unprincipled novice, and who has so far lost 
bis head ав to believe that he can by such meth- 
ods place all the odium for the wholesale slaugh- 
ter of the innocents in General Electric upon 
those who have found him out, and who will yet 
expose him to the public. 

Етествісітү subscribes to the latter theory. 

We are aware that there are some statements іп 
the article which are inconsistent with this view 
of the cage. but the gentleman referred to is a 
New Englander, and no doubt а disciple of Em- 
erson, who believed that ‘‘consistency is the 
hobgoblin of weak minds." 

The annual report, which is characterized ав 

false from beginning to end,” was prepared by 
Mc. Joseph P. Ord, a Drexel & Morgan protege, 
sure enough; but it was signed and presented by 
the president of the company, Mr. C. A. Coffin, 
himself. 
No newspaper man, however venal, as well- 
informed as the Telegram man seems to be, 
would make such misstatements as appear in re- 
gard to the affairs of the Edison General Com- 
pany unless he had been deceived by & man in 
whom he had confidence or in whose service he 
was working. 

The directors and bankers of the Edison Gen- 
eral Compeny knew it to be bankrupt, and they 
made no secret of the fact. 

But the Edison General Company was in infi- 
nitely better condition than the Thomson- 
Houston Company, except for ready cash. It 
had ten times more bona fide assets than the 
Thomson-Houston Company, assets which have 
not vanished, and which have proved salable. 
The Edison assets were not, like the Thomson- 
Houston assets, largely made up of stocks of 
paper companies or manufacturing companies 
which were all losing money. 
fraud upon the part of the Edison people. 


There was no 


ELECTRICITY. 


There was misrepresentation on the other 
side, systematic misrepresentation, juggling with 
figures, and base deception. 

The system of bookkeeping adopted by the 
Edison Company was the best known in the com- 
mercial world ; only one set of books was kept 
for both the officers of the company and the pub- 
lic, and deception was a practical impossibility 
upon those who had access to the books. 

This was not the case with the Thomson Hous- 
ton Company. 

That Mr. Pierpont Morgan has put Mr. C. A. 
Coffin to sleep, there is little doubt. But the 
actual facts of history cannot be perverted in this 
manner for whatever motive. 

More than one of the New York directors were 
grossly deceived, &nong them Mr. D. O. Mills 
and Mr. Pierpont Morgan. That they decided 
some weeks ago to teach Mr. Coffin a lesson in 
the art of financiering is beyond question. They 
were hypnotized for a season, but the spell wore 
off, 

Mr. Coffia's high reputation when he entered 
the electrical business carried him through for 
ten years іп New England, but served his pur- 


. pose for а brief year only in New York. 


EveEcrricity has no sympathy for any member 
of the General Electric's Board of Directors, and 
nothing but condemnation for their conduct. 
That men like Twombly, Mills and Morgan 
should allow their names to be used in connection 
with a concern of whose affairs they were igno- 
rant, is scarcely less culpable than the studied de- 
ception of the man who engineered the scheme 
to humbug the public. 


We shall expect the Telegram to produce the 
facts, if it has any. Few will be found to believe 
its unsupported assertions. 


Secrecy in the affairs of any company like 
General Electric 18 unpardonable, and when such 
secrecy is studiously maintained in the face of a 
situation like the present, the public is justified 
in believing that something is wrong. The ex- 
tent of that something is & matter of opinion. 


The whole truth is coming out soon, and Mr. 
Coffin’s New England friends, who have stood by 
him with a loyalty far more credit able to their 
hearts than to their intellects, will yet be com- 
pelled to admit their error. 


Violent outbreaks like the one referred to may 
be wholesome in effect by hastening ап investi- 
gation of the company’s affairs by disinterested 
parties. 


The collapse of the company, which may be 
announced at any moment, will be a serious blow 
to the trade, but it is inevitable and necessary. 
The benefit, however, will overbalance the injury 
if the lessons taught are heeded by those who will 
come into the management of the enterprise. 


0..0: —— 


THe interests of the Street Railway Gazette, 
it 18 announced, will hereafter receive the undi- 
vided attention of Mr. C. E. Stump, who needs no 
introduction here. Mr. J. W. Dickerson is also 
added to the editorial staff. Great things will now 
be expected of the Gazette, and ELECTRICITY be- 
lieves there will be no disappointment. 
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His name is Chnrles Ausgespielt Coffin; and we 
could pity him if we could forget that it was he 
who said: We are going to do this business, 


and you may as well fold your tents and get 


out.” 
ee den ..... 


А LEADING banking house of Philadelphia was 
semi-officially advised last week that a receiver- 
ship for the General] Electric Company was inevi- 
table unless the plan to provide for the floating 
debt was speedily consummated ; and moreover, 
that the probability of the plan’s success was 
doubtful, which seems now to be confirmed b 


the many changes made in the plan. | 
«эбзе»: 
ELECTRICITY does not believe the plan will be 


If the bond- 
holders of the company are not extremely com- 
placent people they will not allow the assets to 
leave the treasury in any manner yet proposed; 
and if the merchandise creditors are not even 
more complacent, they wil have something to 
say before thecollection of their accounts within 
a reasonable length of time is rendered impossi- 


ble by legal complications. 
.. eres Gee .... 
THE recent troubles between France апа Eng- 


land over the former's possessions in Siam have 
brought out the fact, which is viewed with con- 
siderable uneasiness by the French, that England 
controls nearly all the sub-marine cables of the 
globe. . During the Siam flurry telegrams ad- 


successful, for obvious reasons. 


dressed to the French Government were sent to 
the British Foreign Offlce three or four hours in 
advance. Of twenty-eight cable companies two 
are French, one Danish, three North American 
and three South American. These companies have, 
all told, 125,000 miles of cable, three-fourths of 
which are under English control. 


WE WOULD like to know what the Zleectrical 
Engineer means in ascribing to London Punch 
certain comments of the London Electrician on 
a note on ‘Calculating Boys," etc., which ap- 
peared in the Engineer some weeks ago. 


‘¢ T he Book of the Fair.” 


It is fortunate that so able an historian as Mr. 
Hubert Howe Bancroft should take up the labor 
of preparing a complete history of the World’s 
Fair. The work is to be published in twenty-five 
parts of about forty pages each, folio size, by the 
Bancroft Company of Chicago and San Fran- 
cisco. 

The literary world has been amazed at Mr. 
Bancroft’s capacity for work. He has barely 
concluded a series of twenty-five or thirty vol- 
umes of Western history, а work which has few 
blemishes, and which has stamped its author as a 
marvel of industry and ability. 

Mr. Bancroft's work is the more remarkable 
from the fact that he was well along in years be- 
fore he undertook any literary work. He was a 
bookseller in San Francisco who had amassed a 
fortune which has now been spent in the collec- 
tion of materials for his histories. 

His labors on the histories of the Western 
States and of Mexico, which are the standard 
works on their respective subjects, and his large 
fortune were virtually contributed for the public 
benefit. 

It is to be hoped that The Book of the Fair“ 
will meet with the success it deserves. It is 
handsomely printed, and it will be, beyond its 
historic value, an ornament to any library. 
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GENERAL ELECTRIC. 


What is Said of It Nowadays. 


(From the Boston Evening Telegram. ) 


GENERAL ELECTRIC ROB- 
BERY. 


New England Mulcted for $50,- 
000,000. The History of the 
Most Daring Swindle of 
Modern Times. 4 


HOW NEW YORK BEAT 
NEW ENGLAND. $70,000,- 
ooo SHRUNK TO $25,000,000, 
AND STILL SHRINKING. 


Common Stock from 120 to 30; 
Preferred from 120 to 70; Bonds 
105 to 60—Will New England 
Be Further Robbed ? 


NO! BONDHOLDERS WILL ENJOIN DI- 
RECTORS FROM COMPLETING THE 
WORK OF GUTTING THE TREASURY. 


How Ртеврокт Moraan Pur COFFIN то SLEEP. 


The Telegram has put its agents to work, has 
started its machinery of investigation, and in a 
short time will be able to lay before the startled 
community the following facts: The General 


Electric Company is an illegal Trust, founded 
upon a conspiracy to swindle its stock and bond 
holders. 

That the conspiracy was hatched up before the 
consolidation of Edison and Thomson-Houston 
Companies. 

That the Edison was hopelessly and palpably 
bankrupt, and that its directors and bankers knew 
it to be so. 

That false statements of its condition were made 
to the Thomson-Houston people, and that upon 
such false statements the consolidation was 
brought about. | 

That а floating debt of over eight million dol- 
lars was not upon the books of the company. 

That after consolidating, upon its discovery, 
bonds of the General Electric Company to the 
amount were used to pay ıt. 

That the stockholders of the General Electric 
Company were deceived as to the purpose of the 
issue of these bonds, and to-day suppose, and have 
been led to believe, by the directors that the 
bonds were used for other purposes. 

That the floating debt of the General Elec- 
we Company to-day is over twelve million dol- 

ars. 

That its entire assets will not pay its floating 
debt and forty cents on its bonds. 

The inside New Yorkers, or old Edison crowd, 
sold their stock to the New England holders at 
over par. 

That they sold thousands upon thousands of 
shares short at par and bought it back at thirty to 


forty. 

That one agent, a Boston operator, sold for them 
over seventy thousand shares. 

That they are preparing to take what is left and 
then turn the balance or the worthless shell over 
to а receiver. 

peni the annual report is false from beginning 
to end. 

That the company is hopelessly bankrupt. 

That it has not been able to meet its obligations 
for the past six weeks. 

That the bondholders and unsecured debt hold- 
ers will ask the courts to enjoin the transfer of 
the treasury assets and the appointment of а re- 
ceiver. 

That if a receiver is not appointed, New Eng- 
land will not receive one cent on а dollar for its 
investment. 

That the conspiracy has gone so far that Presi- 
dent Coffin, the representative of New England 
interests. has already been replaced by Twombly 
the New Yorker. 

That he has got to join MeLeod and the long 
list of men who have pulled Morgan chestnuts 
from the fire. 


ELECTRICITY. 


The Armour Institute. 


Spec!al Preparations for the Electrical Course. 

Tue Ariuour Institute at Chicago, which opens 
September 14, will have а course in electrics 
which it is believed will place it at once on a par, 
in this respect, with the best technical schools in 
the country. The Institute has been а hberal 
purchaser of laboratory apparatus at the Fair, and 
ita selections have generally been marked by 
good judgment. Some mistakes seem to have 
been made in certain apparatus, which, however. 
can be easily currected. 


Mr. W. M. Stine, the director of this depart- 


ment, is quoted as follows : 


"We have bought many thousand dollars’ 


worth of the best apparatus to be purchased, and 
our laboratory will be beyond doubt not only а 
model of its kind but the leading collection of elec- 
trical test instruments in this part of the world. 
One specialty that we will make is that of 
measuring instruments, and while foreign appar- 
atus has been generally conceded the best in this 
line, we also include all apparatus of American 
manufacture that is good and serviceable.” 


We would like to know who makes this con- 
cession. Certainly not the foreigners, nine out 
of ten of whom are free to admit that the instru- 
ments designed and perfected by an American, 
Prof. Edward Weston, are the standard through- 
out the world. 


The Mather Electric Company's Election of Officers. 

At a recent meeting of the Mather Electric 
Company of Manchester, Conn., the following 
officers were elected: Directors—B. A. Simmons, 
Hartford; C. N. Knox, Hart:ord; Charles B. 
Whiting, Hartford ; C. T. Welles, Hartford ; F. 
C. Rockwell, West Hartford ; M. S. Chapman, 
Manchester, and A. D. Claflin, Boston. At а sub- 
sequent meeting of the directors B. A. Simmons 
was chosen president, M. S. Chapman vice-presi- 
dent, and C. T. Welles secretary and treasurer. 


Performance of Street Railway Power Plants. 


( Continued.) 


BY WM. A. PIKE AND T. w. HUGO.* 


Summary of Results, Test. No. 1. 


Engines in use. .. Two tri-cylinder condensing Allis engines 
Nos. 1, 8, 4, 5, Babcock & Wilcox boilers 
Total water as evaporated.... ................... 525,487 1b 


Water collected from both.............. 7,074 lbs. 
Steam condensed in empty Stirling boiier No. 1 
leaky уайуе›..................................... 8,0241 
Water collected from jackets...................... 47,129 lbs. 
Total dry steam used in engines not including 
C1117 n oer ato teen sk wnat 459,773 108. 
Total oll use ............ 44.245 lbs. 
Average temperature of feed water.............. 128.4 degs. 
Average steam pressure in boiler room............ 122.4 ] 
Average temperature of flue gases 885 de 
Average temperature of boiler room.............. 82.5 degs. 
Average draught In flue .............................. 34 inch 
Average height of barometer................... 28.77 inches 


Average revolutions per minute, engine No. 1.......... .26 
Average revolutions per minute, engine No 2.......... 68.00 
Average horse-power, engine No. 1.................... .88 
A verte horse-power, engine No. 2....................691.98 
Maximum horse-power at any time, engine No. 1. 

„ . 1,097.80 
Maximum horse-power at any time, engine No. 2 

(at D.DU Ем order V recie ribs t ‚040.96 
Maximum horse-power at any time, both engines 

[8E 5:50 Р.М. /// eremo eer ll „046.2 
Average total horse-power during run, both engines. 1, 297.9 
Average horse-power used for lighting purposes...... 83.4 
Average total horse-power during run available for 

CHE UBO сазымен KA ы 8 
Average horse power used by condenser engines 13.66 


The power used by the condenser engines was 
practically constant under all variations of load 
on the main engines. 


* Abstract of paper read at the Chicago Meeting of the 
American Soctety of Mechanical Engineers. 


Vol. v., No. 6 
In calculating the ratio of steam used in jeck- 
ets to that used in the cylinders of the main en- 
gines the water collected by the separators was 
deducted from the amount chargeable to the 
boilers, also the leakage from the leaky valve be- 
fore noted. 


Average water used in 5 boiler for con- 
denser engines, pumps and heating system, 


рег һойг....... .............................. 5 10а. 
Average water used in main engines, without 
ackets, per hour............................ 106. 
Steam used in cylinder per horse-power рег 
hour, as еуарогасей............................. 17 29 108. 
Steam used 1n cylinders per horse-power per 
hour, from and at 212 degs...................... 19.54 Ibe. 
Steam used 1n cylinders апа jackets per horse- 
power per hour. as evaporated................. 19.05 lbs. 
Steam used In cylinder an 4 per horse - 
wer per hour. from and at 212 degss 21.52 Ibs. 


Taking 20.64 lbs. as the evaporative power of 
the oil and 15 lbs. ав that of standard coal, the 
above evaporation is equivalent to 9.79 lbs. of 
water per pound of coal, from and at 212 degs. 

Standard oil is considered to have an evapora- 
tive power, from and at 212 degs., of 22.00 Ibs. 


Cost per Horse- Power. 
р 


Cost of fuel oil for main engines, using steam of 
1% per cent. saturation, with fue) ой costing 
f0.0926 per gal., weighing 6 8-10 lbs. per gal, 


JJ ⁰ КОСЫ ЫН 7.85 

Cost of fuel ой for main engines. if using dry 

steam, and with condensation in main steam- 

pipe дейпсїей............................. "— 154.06 
Cost of fuel oll for condensers, pumps and heat- rare 

dp PR ERR . 
Cost ої labor per day, exclusive of chief engineer 

and electriclanꝛꝛwꝛ 51.50 
Соз of lubricating oll and waste [figures from 

Ar Vosa é 14.71 
Total cost per day. exclusive of any water pur- - 

n ð dace y а eus я 
Cost per hour of гап................................ 12.94 
Cost per total horse-power per hour.............. 0.0099 
Cost per horse-power per hour on the line........ 0.01125 


Cost of Power per Car Mile, per Car Hour, 
and per Passenger— Minneapolis, March 
5. 1899: 


Total cost рег дау.................................. $263.11 
Total mileage (from auditor's office).............. 17,451 
cost per car mils... $0.0151 
Total car һойгз..................................... 2,435.16 
Cost per car һойг................................... $0.108 
Total number of passengers [auditor]............ 66,990 
Cost per passenger 30.003992 


In comparing these figures with those obtained 
in the other tests, it should be remembered that 
the cost of heating the building and fuel oil is 
herein included. 


TEST NO. 2—ST. PAUL, MARCH 23, 1892. 


The plant at St. Paul consists of three tri- 
cylinder cross connected engines of similar de- 
sign to those used in Test No. 1," but with 48 
ігеһев stroke of pistons, and six Babcock & 
Wilcox boilers; two boilers, however, supplying 
the steam to tbe main engines exclusively, of 
similar dimensions to those used in “ Test No. 1," 
and in all but & few cases, specially referred to, 
the conditions were the same as in “Test No. 1.” 

From the fly-wheel pulley on each of the en- 
gines two belts 40 inches wide run over 40-inch 
by 40-inch tightener pulleys, on the slack side of 
the belt, to pulleys 48 inches diameter by 40 
inches face. These pulleys are on 6-inch shafts, 
making 540 revolutions per minute. Driven by 
each 48-inch by 40-inch pulley isa generator at- 
tached to the pulley shaft by two 6-arm clutches, 
by which they can be disconnected at will. 

Pantographs were used, instead of the pendu- 
lum motion of Test. No. 1." 

No separators were used, and the steam piping 
was all overhead. 


Summary of Results— Test No. 9, St. Paul. 


Time of beginning test............. 4.40 A.M., March 23, 1992 
Time of closing test................. 2.00 A.M., March 24, 1899 
Duration of test......................... 21 hours 30 minutes 


Engines in use... Two tri-cylinder condensing Allis engines 
Boilers in use Nos. 1 and 2 Babcock & Wilcox 
Total water evaporated............... 315,155 Ibs. 
Less 4-10 per cent. average moisture..308,177 1bs. 
Less 1,748 108.. collected from header..306,429 lbs. 


Water collected from jackets......... 40,909 Ibs. 
Total dry steam used in engines [not including 

J//Côö%§;ßCÜ ß ß EV SS Tí 265.520 1 bs. 
Total oll чвей....................:.................. 25,850 108. 


pearing to be & fact that the steam required 
under these circumstances' is admitted in occa- 
sional puffs, as the governor occasionally opens 
the admission valve too wide, then remaining 
nearly closed for a much longer period. In this 
way, the cards obtained would be likely, as a 
general thing, to indicate less power than the 
engines are really exerting, and hence the fric- 
tion loss would generally appear less than it 
really is. 

Several sets of friction cards have been taken 
from these engines since the test, giving a loss of 
about 137 н. P. to each engine and the line 
shaft and generators run by it. This would give 
as an average loss by friction for the whole run 
258 H. P.,or a little over 20 per cent., which 
amount will be used later in comparing these 
engines with those at the Thirty-first Street 
Station, Minneapolis. 


Average water used in auxiliary boller for con- 
депвегв, pumps and atomizers, per hour, 
as етарогагей................................ 2,678.1 lbs. 

Average water used in main engines, a8 evap- 
orated, per hour, without jackets........... 12,447. Ibs. 

Steam u in cylinders, per horse-power per 
hour, авеуарогагей.......................... 16.46 lbs. 

Steam used in cylinders. TET horse-power per 


hour. from and at 212 degs................... 18.15 lbs. 
Steam used in cylinders and jackets, per һогве- 
power per hour, as evaporated.............. 19.00 108. 
Steam u in cylinders and jackets, per horse- 
power per hour, from and at 212 degs........ 20.95 106. 
Evaporation of water per Ib. or oil, as used... 11.54 Ibs. 
Evaporation of water per lb. of oll, from and at 
ae, X 12.78 108, 


Cost per Horse- Power. 


Cost of fuel oll for main engines, using steam of 
3 4-10 per cent. saturation, with fu»l oil cost- 
ing $0.0226 per gallon, and weighing 6 8-10 lbs. 


рег ganon. FEI ĩͤ rs ears Ф 
Cost of fuel oil for main engines, if using dry 
АРА . RERERENT RA WEE 90.00 


Cost of fuel oil for condensers, pumps and atom- 


JC ÜÜVꝗJ КА ⁊ ß 19.89 

Cost of labor, exclusive of chief engineer and 

6lOCtrici Bn. . ааа аЬ 23.88 
Cost of lubricating oil and waste (figures from 700 

0 3j ĩ КИТТЕН СОТ NER ‹ 
Total cost рег day, exclusive of any water pur- 

irn; КИТТЕ Y SES REY e een 148.25 
Cost per hour Of гап............................... 6.71 
Cost per total horse power per hour............... 0.00887 
Cost per horse power on the line, per hour........ 0.01014 


Cost of Power per Car Mile. per Car Hour, 


and per Passenger—St. Paul, March 
28, 1892. 
Total cost per дау................................ $148.25 
Total mileage [from auditor's office]............. 9,848. 
Cost per mille. „ RE $0 01443 
POCA] car hours hie 99,055. 
Cost per car һойг................................ $0.1446 
Total number of passengers [auditor)...........28,825. 
Cost per раявепдег.............................. $0.004969 


TEST NO. 2b—ST. PAUL POWER HOUSE, MAY 12, 1892. 
Object of Test. 

This test was made to ascertain the steam con- 
eumption of the condenser engines used in tests 
No. 1 and No. 2. The steam from one Babcock 
& Wilcox boiler supplied the two condensing en- 


Ratio of cost of power burning coa! to cost burning ` 
ОП 130 : 100, or coal cost more than oll........... 20 p.c. 


Relative Cost of Power Burning Oil at $0.0226 
per Gallon and Burning Coal at Prices 
Varying from $2.00 to $4.85 per Ton, Assum- 
ing an Evaporation from the Coal of 7} lbs. 
Water from and at 212 degs. 
Coal at $2.00 per Ton. 


Cost per horse power per hour................... $0.005631 
Saving over oil..... 2 „ 87 1-10 p. c. 
Coal at $2.25 per Ton. 

Cost per horse-power per hour.................. . %0.006099 
SAVING over B. 9 era e es 81 9-10 p.c. 

Coal at $2.50 per Ton. 
Cost per horse-power per hour................... $0.00655 
Saving оуего!.................................... 26 9-10 p.c. 
Coal at $3.00 per Ton. 
Cost per horse power per hour................... $0.007452 
Saving Over iI. 16 7-10 p.c. 
Coal at $8.50 per Tou. 

Cost per horse power per hurt $0.008354 
Saving over LU €99»6920609-«0»o92909949*9009990690029*5692*9 6 6-10 P. C. 
Coal at $4.00 per Ton. 

Cost per horse- power per hour „009256 
Cost above o ...... 3 4-10 p.c. 
Coal at $4.50 per Ton. 

Cost per horse-power perhour.......... ........ $0.010158 


Cost абоуео!].................................... 13 5 10 c. p. 
Coal at $4.85 per Ton. 


Cost per horse-power per hour........... — T $0.01069 


Cost ароуеой..................................... 19 5-10 p. c. 


From these figures the relative economy of any 
coal, the evaporating power of which is known, 
can be computed. 

For example, & coal which has &n evaporating 
power of only } of that stated would be equiva- 
lent to coal at § the price. 

Thus, if coal that can be bought for $2.00 per 
ton requires 1} tons to evaporate as much as (1) 
ton of Youghiogheny, it is equivalent to coal cost- 
ing $2.50 per ton, or the saving over oil would 
be 267, per cent. 


TEST NO. 2d— ST. PAUL POWER HOUSE, JULY 23, 
1892. 


Object of Test. 

This test was made to ‘ascertain the relative 
value of hard coal screenings (with about 2,", per 
cent. of bituminous screenings) at $1.40 per ton, 
and oil at $0.0258 and $0.0261 per gallon; and to 
obtain the efficiency of the engine, when one en- 
gine was doing all the work, more generators 
having been added to each engine. 

Duration of the Test. 

The test began at 9.15 a.m. and closed at 7.15 
P.M., a period of ten hours. 

The boilers were in good condition and the 
fires left at the close in the same conditiun as at 
starting. Besides the observations taken in the 
boiler room, indicator diagrams were taken on 
the tri-cylinder condensing engine No. 8, which 
was furnishing power to the road ; also ammeter 
readings to obtain the useful or electric horse- 
power, 
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Average temperature feed water „„ 155 degs. gines exclusively, and the water was weighed, as Summary of Resulta, 
Average steam-pressure In boiler room.............. 123 1bs alin th Total water furnished boilers 201.928 Ibs 
Average temperature Of flue gases. 342 degs. usual in these tests. Percentage of moisture ҮНІ 266-100 
Average temperature of boiler room $9 e.c meme А mme ооа 77 degs. Duration of test in hours ооо. о тоес ө.......... өэ ө ө ө э э өе э 7.11 Net water evaporated )( 196,582 108. 
Average draught in Пйе.............................. Inch. Total water used, as evaporated................. 7,859.00 108. Average steam pressure 197 108. 
Average height of barometer TOR Rat Pe ONG e жерле челе еше 98 64 nches Moisture in e оа see See en ae 2 8-10 p. с. Average temperature of feed water. : 8 . 178.4 de 
Average temperature / ² ˙¹-1A]·¹ m СЫЗ 66 de Total dry steam, as evaporated................. 7,640.00 108. Equivalent water from and at 212 degs........ 212,184 1 
%%% а убаа еа 34-10 P.C. — Dry steam per hour, as evaporated.............. 10445 103. Total coal сопвшпей............................. 34.918 Ibs. 
A orale ош Н minute engine No ise 41.3 degs. Average toral 5 О | а 08 Water as evaporated per pound coal.......-.---. 5.72 108 
| 3 Average temperature o Mater.. 
5 TOU ODE per gine Nc engine No. 8......... 104. average oressire Of вїеаш........................ 127.4 1 EquivaJenU water MOm ANd ab HT dogs cs ее, а 106 
verage horse-power, еп e NO. J... . Dry steam per horse- power r hour, às eva 2 A | | 
Average horse-power, engine No. 3. ... . . . . ß. TTT 
Масша ш at апу time, engine No. T Dry zi eam per horse-power per hour, from and at i ime 5.20 p. m. 
” JJV gle 9:00 vd e Өе Moe esp PRINT ee : 21 degs <%.......!!...2%ш!с евееевеееееееееее 8 Average horse-power for whole period сало) 850.73 
aximum horse-power at any time, engine No. 
0 ( 80.0 TEST NO. 2c, USING COAL — ST. PAUL, MINN., Тоа тагег for this period. less 8 66-100 mois е 
Averago total horse-power during run available. ad MARCH 28, 1892. Water per hour—-ꝛw-̃ 18,912 Ibe. 
OF CAP вес оа KK 777rC ) ß ff)) , pff, , ĩͤ . 
Average moisture іп віеа........................... 4.8 p. c. Water as evaporated per horse-power per hour. 21.99 lbs. 
a one horse-power used by condenser 1151 CCT 85,750 Tbs. Water from and at 212. degs. per Озо power per 
Average total electric horse-power pro D 20% 8 СИ 624.7 2. vA as qM RI E. төзе ESSE AN ы E oe jg "cT 28.74 108. 
atio of horse-power of condenser engines to . nn,. 83,299 4 
horse-power of main engines................ 1 59-100 p.c. Feed waterrrrrrrrr. RADM be i Period from 8.90 to 5.20. EE 
Ratio of total steam used in jackets to steam | cus Average шпне гга water -82-15 de F Vf. 
Lose by friction between engines and lie, ob- ^'^" — Feed water, less 4.8 percent. b. . . . . . Ala, Water as evaporated ner horse-power per hour.. 40. 40 Ibs. 
talned by taking difference between steam Feed water, from and at 212 deg gs. 250, 709.8 Water from and at 212 degs. per horse- power per 
Mead пе ic horse-power..... PO EE 17 0 H. P. агаг р pon nd соп 1 V as / ⁵ĩÜꝗ e means d adi ae wes 22.06 108. 
r Cen UU i 7 . C. . Irom апа ас 212 deg g. 7. A 
y frict оп in percent i i ; P- € Extra cost over ой for labor per day, burning coal.....$8.37 Average Electrical Horse- Power. 

It is believed that the loss in friction here . Extra cost during thirteen hours run de 48 usul $5.10 From 10 А.М.(05.20Р.м............................ .... 787.35 
given, ав obtained by difference between mechan- Соз ог ларо тоса в bios eid "ano i bis T From 8.20 to 5.90Р.М..................................... 812.20 
ical and electrical horse-power, is too low, as it will Total cost of labor, lubricating oil and waste, — — . Horse-Power Used in Friction Obtained by 

. . U U 

be seen, by reference to the diagram, that during Cost f Gn Мн. eror Taking Three (8) Sets of Carda for Each 
the early morning and late at night, when the Add proportion Ki coal for condensing en- Case. 

. . . š mize r- 
engines are running light, the difference between ff D 16.0 No load, ob generators... eene 164.48 
the two is very small, and even occasionally (t 10 steam water --шіл ОНА thrown og. . ... 0 
minus. This, it seems to the writers, is due to Cost per indicated horse. power per hour... 0 010680 Per c Um. icis cé 
the imperfect regulation of the engines, it ap- Cost per average horse power оп linea 0.01294 


It will be noticed in this connection that more 
horse-power is required after the clutches are 
thrown off" than when the generators are 
dead " ; that is when the switch on the generator 
is thrown and no electricity is being generated. 
This feature has been observed so often that un- 
less it be due to some effect of the magnetism of 
the fields the inertia of the moving parta will 
possibly be responsible. 

Extra Help Required to Handle Coal. 


Four nremen at $2.00 per day. per month...... ..... $240.00 
Two coal-handlers at $55 00 per month............... 110.00 
Extra Der //; sees REN EE TQUE 11.66 
Extra per hour, 21 1-8 hours per дау.................. 0.55 


Cost per Horse- Power per Hour. 
84,318 1bs. coal, as above, at $1.40 per ton...... per day $21.02 


Cost per hour for соа].................................. 2.40 
Cost per hour for labor, as ивца]....................... 1.12 
Extra for labor. as ароте.................. —Ó MÀ .55 
Waste and lubricating oll per hour........ ............ ‚86 
Total eost per һойғ................................. $4.43 
Cost per horse-power per hour.................... .00515 
Cost рег horse-power per hour. burning oil at 
$0.0261 per gallon. from Test No. 2............. 
Saving over 011 as above, when burning screen- 
ir. MEME 48 3-10 p.c. 
Cost per horse-power burning oll at 90.0258 per 
!. ¼¼'ä See Cuire d word 00086 
. 8 47 8-10 


Effect on Efficiency of Running Engine Nearer 


its Rating than in Test No. 2. 
Total water per horse-power per hour, includ- 


ing condensers, atomizers, etc., as above...... 23.71 108. 
Total water for same, from Test No. 2............. 25.48 lbs. 
Saving due to proper loading..................... 6 7-10 p.c. 
TEST NO. 26--ЕРРЕСТ OF STEAM-JACKETS ON STEAM 

CONSUMPTION. 


On the 28th of March а run of 13 hours was 
made without steam in the jackets, and the total 
water consumed was 211,461 lbs., or an equiv- 
alent of 282,812 lbs. from and at 212 degs. 

The average horse-power for the 18 hours was 
1,018.6, giving consumption of water, as evap- 
orated, 16.00 lbs. per horse-power per hour, or 
an equivalent of 17.62 lbs. from and at 212 degs., 
as compared with в consumption of 20.95 lbs. per 
horse-power per hour from and at 212 degs., with 
steam-jackets in operation, and the steam used 
therein charged up to the engine. 

This shows that under those conditions the en- 
gines were more efficient by 15.54 per cent. with- 
out the jackets, and this accords with the obser- 
vations of the engineersof the plant. 

The only objection to these results is the fact 
that this test did not include the parts of & full 
day's run when the power was least, and therefore 
when the engines were least efficient. It is not 
believed, however, that this would overcome tLe 
difference stated above, and the conclusion is 
forced upon us that under the conditions as then 
existing the jackets are of no value. | 
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The water of condensation from the steam- 
jackets was, at the Minneapolis plant. collected in 
barrels with one platform scale for each jacket, as 
it was considered possible by having two barrels 
to handle the water, and it was so done, but 
entailed considerable manual labor. 

Profiting by this experience, a different plan 
was adopted at St. Paul, which worked per- 
fectly. Two platform scales, each with a barrel 
on it, was provided for each jacket trap and so 
arranged that each could be filled separately; 
and after being weighed, the water was drawu off 
into а drain under the scales through a pipe and 
valve inserted in the bottom of the barrel, and 
while being emptied the other barrel was being 
filled. The time when each barrel began to re- 
ceive water, when emptied, and the weight. was 
noted for each jacket. 

With a tight cover on the barrels it was not 
thought necessary to use cold water to cool the 


WILLIAM E. NICKERSON. 


jacket water, and it is not thought that the mois- 
ture contained in the slight amount of escaping 
steam would materially alter the result. Still, 
when it can be done, it will be found still more 
satisfactory to cool the water of condensation 
while being weighed. 

( To be continued.) 


Progressive Woonsocket. 


A Large New Building to be Heated by Electricity. 

The Woonsocket, R. I., Electric Machine and 
Power Company already have plans drawn foran 
imposing brick business structure to be located 
near the centre of the town. "The building will 
be a two-story structure, 29 feet high. The front 
will be a pleasing combination of pressed and 
ornamental brick, copper trimmings, plate glass, 
handsome stores &nd imposing entrances, the 
building having a frontage of 143 feet and a depth 
of 85 feet. | 

There will be five stores in the lower story. 
The upper floor will be devoted to office uses. 

The building will be heated throughout by 
electricity, and is probably the first large build- 
ing in the State to adopt this method. 


Movement for an Electrical Exchange in Cincinnati. 

At & meeting of electrical] engineers and con- 
tractors in Cincinnati last week, steps were taken 
to organize an electrical exchange in that city. А 


temporary organization was effected by the elec- 
tion of A. J. Baker as president, and D. J. Hauss 
as secretary. The secretary was instrncted to 
open correspondence with several] Eastern cities 
where exchanges are already established. 


The “ New Beacon” Lamp. 


The Beacon Vacuum Pump and Electrical 
Company of Boston, which was engaged in the 
manufacture of the Beacon” incandescent lamp 
until restrained by an injunction granted last 
February, after a most plucky fight against the 
General Electric Company, is again to the front 
offering a new lamp which the makers claim ія 
entirely free from any feature that can be con- 
strued into an infringement of any existing lamp 
whatsoever. 


Tt has been named the ‘‘ New Beacon " in per- 
petuation of the title that had become so well 
known. 


In this new lamp the enclosing globe is not 
made entirely of glass, inasmuch as no glass is 
used in closing the neck of the lamps, neither do 
the leading-in wires pass through the glass. These 


lamps are giving great satisfaction, being already 
in extensive use. 


The ‘‘ New Beacon,” it is claimed by the com- 
pany, has not been devised merely for the pur- 
pose of evading existing patents, but possesses 
such merits that the company would not now re- 
vert to the manufacture of the old style lamps 
were it frae to do so. 


No platinum is used in the construction of the 
„New Beacon." The сові of manufacture is re- 
ported less than that of the lamps it supersedes, 
and it is particularly neat in design. 


The Beacon Company is confident in its belief 
that in its new lamp it has & device against which 
the charge of infringement cannot be reasonably 
brought in view of the decisions of the courts up 
to date. 

Having thus produced such an efficient lamp, 
the Beacon Company has signified its willingness 
to license other manufacturers to make this newand 
improved lamp on а basis that will enable them to 
manufacture royalty added—at a less cost than 
the Edison type can now be made, at the same 
time assuring such manufacturers Њаё their out- 
put would be greater than now with the same 
facilities. 

The New Beacon” lamp is the joint invention 
of William E. Nickerson and Edward E. Cary, the 
former the mechanical and chemical expert, the 
latter the electrical expert of the Beacon Com- 
pany, and from these joint inventors the com- 
pany has acquired control of the patent rights, 
which are said to be comprehensive and con- 
trolling. 


Inventors of the ‘‘New Beacon’’ Lamp. 
Mr. William Emery Nickerson. 

The entire electrical fraternity will feel a 
lively interest in the ‘‘ New Beacon,” and cannot 
failto have a desire to get some personal in- 
formation about the inventors. In the hope of 
gratifying that wish, we publish herewith por- 
traits of the two gentlemen. 

William Emery Nickerson comes of good old 
New England stock, being born in Province- 
town, at the extreme end of Cape Cod, Mass., 
November 5, 1853. 

His earliest school education was obtained in 
that town, graduating from the High School at a 
comparatively early age. He subsequently at- 
tended classes at the Massachusetts Institute of 
Technology, where he graduated in 1876 in the 
Department of Chemistry. 

For several years Mr. Nickerson filled the 


E 


position of Instructor in the Chemical Labora- 
tory of that institution, and was private assistant 
to Professor Nichols, now deceased, for whom he 
did a large amount of work on the analyses of 
water from many different parts of Massachu- 
setts and of air from schools, Prisons and railway 
trains, in the interest of the State Board of 
Health. 

During the years 1877-1886 Mr. Nickerson 
gained a high reputation among the leather 
manufacturers of Boston and surrounding dis- 
tricts asan expert in matters pertaining to the 
leaching of tan bark, the estimating of tannic 
acid, and other matters incidental to the manu- 
facture of fine leather in its purely scientific 
aspects. 

Although educated as a chemist he has hada 
wide and varied experience in applied mechanics. 
having designed and built a number of machines 
and mecbanical appliances for various purposes. 

Much attention has been given by Mr. Nick- 
erson to inventions and improvements, so it is 
not surprising that his name appears more than a 
hundred times in the list of American patentees. 
He is quite familiar with Patent Office practice, 
and always prepares his own patent specifications 
as well as many for intimate friends, he being 
well known for his unusual success in drawing 
specifications and claims which thoroughly define 
and cover the invention. 

It was this gentleman who discovered the prin- 
ciples on which the non-mercurial vacuum pump 
of the Beacon Company operates, and he is the 
perfecter and chief inventor of that now well- 
known machine, 
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The Beacon Company relies on Mr. Nickerson's 
genius and skill principally for the solution of 
its mechanical and chemical problems Не does 
not claim to be an electrician, yet he is exceed- 
ingly well posted in many electrical matters. 

He is an inventor by nature, his genius con- 
stantly running in the direction of producing 
something new and better in the industrial arts. 


Mr. Edward E. Cary. 

Edward E. Cary, who, in conjunction with Mr. 
Nickerson, has evolved the New Beacon” lamp, 
first saw the light in Albany, N. Y., February, 
1866. His early life was passed in New York 
City and Brooklyn. In 1884 he graduated from 
the Brooklyn Polytechnic Institnte, and was 
during 1888-1885 private assistant to Professor 
Robert Spice, of Brooklyn. The following three 
years Mr. Cary acted as assistant in Mr. Edward 
Weston's laboratory at Newark, N. J. In 1888 
Mr. Cary identified himself with the Westing- 
house Electric Company. ani spent three years 
in the lamp factory of that company at Pitts- 
burgh. During 1891 he was engaged on special 
filament work in the factory of the Westinghouse 
Electric Company, at that time located on 
Twenty-third street, New York City. While 
thus employed he saw an opportunity for future 
advancement with the Beacon Vacuum Pump and 
Electrical Company of Boston, and accepted a 
flattering offer from that company totake charge 
of its lamp manufacturing department, a position 
he still holds. 

Mr. Cary, though still quite young in years, 
has had an unusually fine experience in the art of 
incandescent lamp making; indeed, he is esteemed 
as one having no superior in the manipulation of 
incandescent filaments, his natural talent, thor- 
ough education, and wide and varied experience 
having made him complete master of the art. 
The standard of excellence attained by the Bea- 
сол” lamp was due in no slight degree to the 
high-class work done in his special department. 

The ‘‘New Beacon "lamp is being mauufac- 
tured with filaments made under Mr. Cary's 
direction, and as the bulbs are exhausted on the 
patented pumps owned by the Beacon Company, 
no further guarantee would appear to be neces- 
sary to assure the public that the New Beacon” 
will prove an important factor in the situation. 


Description of the ** New Beacon ” Lamp. 

The accompanying diagram shows the general 
construction of the New Beacon“ lamp, and 
careful reference to the cut and following de- 
seription wil! show that the glass globe of the 
lamp A is provided with a shoulder at B upon 
which rests & thin disk of mica C. The disk 
serves ав & support fora body of cement D, the 
composition of which is not disclosed, which is 
poured, in а fused state. upon it, and completely 
fillsthe upper part of the neck of the lamp. This 
cement is of a novel composition and is not ouly 
absolutely impervious to air itself. but makes an 
equally air tight union or joint with the glass 
surface of the lamp neck. It is able to with- 
stand the temperature to which it is subjected in 
the operating lamp without lea ing or giving off 
any gases or vapor whatsoever. It achieves re- 
sults which although often sought have never be- 
fore been accomplished. The leading-in wires 
E E, which are of iron threughout, pass through 
this cement and through the mica disk C, but no- 
where touching the glass of the enclosing globe. 


and are connected with the filament or burner F 
at О G. A second disk of mica Н is located 
within the neck of the lamp globe and rests upon 
the shoulder K. The disk Н acts as a reflector, 
and throws back the heat of the filament, thereby 
keeping the cement plug from being affected. 
Upon the leading-in wires between the two 
miea disks are placed small bodies of metal 
L L L L, called radiators. They are so called 
because they take up the heat of the leading-in 
wires and disperse it by radiation, preventing it 


from being carried into the cement plug. They 
are а very neat and effective device for the pur- 
pose which they accomplish. 

The lamp neck is surmounted by а cap or base 
M of the ordinary kind, fastened in place by plas- 
ter of Paris. and to which the leading-in wires 
are attached by soldering at N N. 

While the lamp is burning the cap and socket 
are nearly as cool as when it is notin operation, a 
phenomenon not known in other lamps, and the 
candle power holds upin the same remarkable 
manner as it did in the old Beacon” lamp. 

The new lamp cannot be excelled for cheapness 
of manufacture, and with its unsurpassed quali- 
1 58 can scarcely fail to become a popular favor- 
ite. 

The inventors as well as the Beacon Company 


Тнк New Bracon Lamp. 


are justly proud of the achievement, and believe 
that they have very nearly attained perfection in 
the development of ап economical and efficient 
lamp of the modern incandescent type. 


Boston Notes. 


The dispute between the Old Colony Railway 
aud the Abington and Rockland Electrical Street 
Railway Companiesas to the right to lay tracks 
across the railway assumed a decidedly sanguinary 
turn on Wednesday afternoon. Early this week 
the Old Colony Company engaged nearly 200 
Hungarians, Poles and Italians, and kept them in 
cars near the scene of action under command of 
an official who had orders to prevent the men 
employed by the Electric Railway Company from 
luying tracks across the steam road. Wednesday 


morning work began and so did the battle, 
in which nearly 300 men took part. It was no 
silk-glove fight either. for picks, shovels, axes, 
clubs, stones and finally revolvers were freely 
used; some ugly blows were given and received. 
frightful gashes were made in heads, faces and 
limbs, the officials having to be carried from the 
field half killed; blood flowed copiously on both 


€ sides anda police force had to be sent from Bos- 


ton. 19 miles away, to quell the riot. The local 
hose eompanies, however, did valiant work in al- 
laying the excitement, for they were summoned to 
the scene and turned on several powerful streams 
of water which soon cooled the ardor and cour- 
age of the belligerents on both sides. The select- 
men of Abington ordered the acting officials of 
the Old Colony to be arrested, and they were 
bailed out by the company. Over a dozen men 
were seriously injured, the doctors being kept 
busy during and after the melee. Much property 
was also damaged. "The question of who has the 


right on its side will now be settled by the 
courts. 


The chief offices of the General Electric Com- 
pany in this city now have a forlorn and some- 
what empty aspect about them, as much of the 
furniture and the clerical staff has been removed 
io New York, or dispensed with entirely. At the 


Lynn factories, too. there is a tired feeling ap- 
parent. for about one-half the entire staff of 
workmen have been laid off, those that remain 
working only three days a week. Under these 
circumstances, as may be imagined, there is a 
gloominess prevailing that is decidedly unpleas- 
ant, and everybody is wondering what the end 
will be. Unfortunately for the company so many 
misleading and contradictory reports have been 
allowed to issue and be reported that the public 
now declines to give credence to anything and 
everything that is either said or printed, it having 
been painfully realized that “there is a lying 
spirit abroad.” For the sake of the vast number 
of employees thrown out of work, at any rate, it 
18 generaly hoped thata change for the better 
may take place ere long in the business of this 
mammoth concern. 


The customers of the Malden and Melrose Gas 
Light Company have petitioned the State Board 


of Gas and Electric Commissioners with a view 
to compelling a reduction in charges. 


Should the experiments now being made to 


purify water by electricity at Brewsters, N. Y., 
prove successful, the system will be adopted for 
purifying that part of Boston's water supply that 
is taken from the Mystic River. 


The Woburn Electric Light Company, which 


does extensive business in supplying light and 
power to several towns and cities and owns a 
very fine plant. is in a peculiar predicament, its 
plant having been advertised for sale at auction 
on Sept. 6, under а foreclosure of mortgage held 
by Dr. John M. Harlow, of Woburn. The mort 
gage is said to be for $85,000. the interest on 
which is long past due. 


Suit has been begun at New Haven, Conn., by 


the General Electric Company against the Win- 
chester Avenue Street Railway Company of New 
Haven, for damages and profits arising out of the 
use of a trolley feed wire the patent on which 
the plaintiff company claims belongs to it ex- 
clusively. 


The city of Lynn and town of Wakefleld will 


800n be connected by an electric street railway. 
It will form part of the Lynn and Boston 
system. 


The committee appointed by tbe City Council 
of Lynn has formulated an ordinance providing 


for the placing of all telegraph, telephone and 
electric light wires underground in that city. 


The Maine Street Railway Association was 
formed in Portland, Me., on Tuesday last, ita 
members including representatives of the ten 
street railway companies now in operation in that 
State. Mr. W. B. Wood, of Portland, was ap- 
pointed president, and Mr. Newman, of that 
city, secretary and treasurer. The association 


will take care of the legal and other interests of 
the different roads. 


The incandescent lamp department of the Gen- 
eral Electric Company is to be removed from 


Lynn to Harrison, N. J., and be there included 
in the former Edison plant. 


The Boston and Maine Railroad Company is 
said to be negotiating with certain electric street 


railway companies in Maine for the purchase of 
their roads, with a view to extending them and 
connecting them with the steam railways at vari- 
ous points, where they will act as feeders. 


Mr. Henry Kaliske, the wide-awake manager 
of the Beacon Vacuum Pump and Electrical 
Company, reports that the demand for the New 


Beacon" lamp is already assuming more than 
satisfactory proportions. The lamp is now in 
extensive use and giving unbounded satisfaction. 
А reason why the lamp was not put on the 
market earlier was & desire on the part of the 
company to make every possible test in the 
laboratory and factory that would prove the 
efficiency of their new lamp, preferring to defer 
its introduction to the public until there was not 
& shadow of doubt remaining that it was as per- 
f ect as а lamp could possibly be made. 
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General News. 


What is Going on in the Electrical! World. 


Omaha, Neb.—The Albright horse car line is 
to be changed into an electric line. 


Syracuse, N. Y.—The Salina street car line 
m discard horses for electricity after Septem- 
r 4. 


Jamaica, L. I.— The trustees of the village 
have been visiting Hempstead and other places t» 
investigate their arc lighting systems with а 
view to the introduction of electric light in this 
village. 

Shenandoah, Pa.—The Schuylkill Traction 
Company expect to have that part of their system 
lying between Shenandoah and Mahanoy City 

nished and in operation by the middle of 
October. 


Passaic, N. J. — Nearly two miles of the track 
has been laid between the county bridge at Pas- 
saic and Carlstadt for the new electric railway in 
that section. The work is being pushed as rapidly 
as possible. 


Bordentown, N. J.— The city councilmen are 
considering the question of erecting an electric 
light plant for arc and incandescent lighting ой 
the eity and dwellings, and furnishing power to 
manufacturers. | 


Dubuque, Iowa.—The Dubuque Light and 
Traction Company promise to improve their 
present equipment by additions and otherwise, so 
ав to give the public а street ear service that will 
be satisfactory. 


Atchison, Kan.— There is no longer any doubt 
of the construction of the electric railway. The 
council has passed the nece ordinances and 
a site for the power house has been purchased. 
Work will begin at once. 


Tonawanda, N.Y.—The village council in- 
tends to bring proceedings against the Buffalo, 
North Main Street and Tonawanda Electric 
Railroad Company to compel them to fulfil the 
conditions of their franchise. 


Dunkirk, N. Y.—As the injunction which pre- 
vented the city from putting in the incandescent 
System of lighting has been removed by the 
courts, the Water Board, to whom the matter is 
entrusted, i» now at liberty to go on with this 
municipal enterprise. 


Washington, D. C. —T' wo receivers have been 
appointed for the Potomac Electric Y cr Án 
J. G. Darlington at Georgetown, and C. C. Car- 
lin on the Virginia side—the plant &nd power 
house being in Alexandria County, Va., and the 
wires of the company in Georgetown. 


Detroit, Mich.— Hereafter all firms which 
string ligh ing wires in the streets will have to 
secure & permit from the city electrician. There 
are fifteen firms in the city altogether in that 
kind of business, and & notice has been sent to 
each embodying certain provisions of the city 
charter in regard to the supervision to be exer- 
cised by the lighting commission. 


New Haven, Conn.—The wiring of the Whit- 
ney avenue and State street roads is nearly 
finished, and all that now remains to be done 1s 
to stretch the trolley wires. The electric cars will 
be running before the first of December. The 
company will begin at once to lay the rails through 
Lombard and Ferry streets in Fair Haven and 
then equip that branch of the road. 


Milwaukee.—At a meeting of the directors 
and stockholders held а few days ago а change 
in the motive power of the Milwaukee and Wau- 
watosa motor line, was strongly advocated, 
and will probably be made. The cost of chang- 
ing the line from steam to electricity, with equip- 
ments complete, will be in the neighborhood of 
$6,000. The company has been talking of making 
the change for some time. | 


Louisville, Ky.—The electric suburban service 
of the Kentucky and Indiana Bridge Company 
has just been put into operation. Although there 
is but a single track on the bridge a schedule has 
been made out to pass over it 565 trains а day, 
200 of. which are electric suburban trains and the 
remainder steam trains. The electric trains have 
two twenty-five horse-power motors each, and are 
mounted on double steel trucks. 


‚ Haverhill, Mass. —An electric railroad scheme 
is being considered here, connecting Haverhill 
with Nashua, М. Н. It would be a trunk line, 
with power station at Salem Depot, and branch 
lines extending to Manchester, Lowell, Lawrence, 


Chester and desirable points, also a continuation 
of the line through Winter street in Haverhill to 
West Newbury and Newburyport. Near Salem 
Depot are two lakes of great beauty, and the 
lands around them might easily be made attract- 
ive pleasure grounds fur the people of the Merri- 
mack Valley. 


Evans, Iowa. —The American Coal Company 
is putting in ап electric underground haulage 
system. ‘The plant includes one 100 horse-power 
automatic Ide engine, one thirty horse-power 
and two fifteen horse-power motors and 11,000 
feet of trolley wire. When completed this will 
be the largest plant of its class in Iowa or the 
West. The daily output of the company will be 
upwards of 1,600 tons. The haulways of the 
mines extend over two miles. 'The plant will 
have cost when ready for operation over $30,000. 


San Diego, Cal.—The San Diego Electric 
Street Railway Company continues to make ad- 
ditions to the system in spite of dull times. The 
steam motor which has heretofore supplied means 
of transit between the ferry and Hotel del Coro- 
nado, has been taken off, and the track prepared 
for electric cars. Poles are being erected and 
wires stretched, and in a couple of weeks cars be- 
tween the ferry and hotel will be run by electric- 
ity transmitted under the bay from the electric 
power-house on the San Diego side. 


Easton, Pa.—H. S. Cavanaugh, of Easton, 
counsel for the Philacelphia and Allentown Elec- 
tric Trunk Railway Company, chartered recently 
with a capital of $1,000,000, has notified the de- 
partment of internal affairs at Harrisburg that 
the whole project had been abandoned because 
of the lack of funds needed for construction. Mr. 
Cavanaugh says no part of the road has been or 
will be built, and that all franchises acquired by 
the company have become void. Itis understood 
that ex-Mayor Grace, of New York; Thomae J. 
Swift. of Poughkeepsie; ex-Sheriff Fulmer, of 
Easton, and others were interested in the project. 


Norristown, Pa.—The Norristown Passenger 
Railway Company were serenaded by the Ger- 
manic Band in honor of the introduction of the 
trolley system in the city. The serenade was 
given at the Taylor House.—Application was 
made to the borough council for permission to 
lay electric railway tracks in several streets here 
as а part of the proposed line to Philadelphia via 
Newtown Square, and for which а charter has 
already been granted with W. J. Fell as presi- 
dent. The charter includes & number of points, 
namely : Wilmington, Glen Loch, Exton and 
Kennet Square. The projectors agree to complete 
and operate the line within two years. 


COMMERCIAL PARAGRAPHS. 


The interesting World's Fair exhibit of the New England 
Butt Company of Providence, recently described in ELEC- 
TRICITY, 18 attracting throngs of visitors, to many of whom 
this class of machines 18 а revelation. 

TheStandard Electric Company of Chicago, which se- 
cured & large slice of the contract for lighting the Fatr, 
has in addition to its service plant an attractive exhibit in 
the Electricity Building. The machines built by this com- 
pany are in keeping with its name. as they are in reality 
Standard Arc Machines. 


Mr. W. R. Brixey, manufacturer of Day's Kerite wires 
and cables, is sending to his customers the Official Cata- 
logue of the Exhibits in the Electricity Building. 


The Weston Standard Instruments have naturally been 
selected Dy the Jury of Awards at the Fair for making all 
tests of electrica] apparatus. 


INCORPORATIONS. 


Dr. F. C. Miller, of Tacoma, Wash., Henry Raymond and 
Eugene Н. Lewis, of Portland, Ore., have filed articles of 
incorporation of the Tacoma Mining and Milling Company. 
The head office is located іп Tacoma. The capital stock 18 


$1,000.000. The trustees for the first six months are Dr. с. 


Miller, Henry Raymond, Eugene Н. Lewis, W. F. Sargent 
and John S. Stansbury. The company proposes to smelt 
the iron ore located on the ocean beach near Gray's Har- 
bor by the electrical process of the B. L. and A. Reduction 
Company. 

The Turner Zephyr Stove Company, Indianapolis, Ind.— 
to trade in natural and artificial gas, electricity and ma- 
chinery for accomplishing said business, etc. Capital 
stock, $20,000. Promoters: A. F. Kleinschmidt, Wm. Henry 
Turner, Wm. Hyde Turner, Indianapolis. 


The Domestic Electric Power and Light Company of 
Baltimore City ls the name given to a company recently 


formed in Baltimore for the purpose of manufacturing and 
selling Hanson's primary battery, of which Walter Hanson, 
of England, is the patentee. The company is capitalized 
at $50,000. 


The Telluride Electric Light Company has filed with the 
Secretary of State of Colorado a certificate amending its 
articles of incorporation so as to provide for a board of 
five directors, consisting of R. F. Wrigley, C. W. Corbin, 
H. R. Woodall, 8. R. Fitzgarraid and Wm. Story, and allow 
the operations of the company to be carried on in San 
Miguel County. 


Las Animas Light, Power and Manufacturing Company, 
Trinidad, Col.—to increase the lighting facilities of the 
town of Trinidad, etc. Capital stock, $100,000. Incorpora- 
tors and directors: Thomas B. Stearns, J. T. Eskridge, 
Charles F. Lacombe, Henry W. Hobson and Eamund C. 
Lockwood. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JULY 25, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


501,968. Electric Railway Trolley. Elmer A. Sperry. Chi- 
cago. III., assignor to the 8 y Electric Railway 
Com o Ie oiana; Ohio. ed April 1, 1892. 

502,058. Sanding Device for Cars. Nicholas Seibert, Boston. 
assignor, by direct and mesne assignments, of nineteen 
tweuty-flfths to George F. Malcolm, Allston, and Oliver 
Eliot Simmons and Siegmund Leipziger, Boston, Mags. 
Filed Nov. 8, 1892. 

509,088. Trolley Wire and Hanger. Earl P. Wetmore. 
Helena, Mont. Filed Dec. 28, 1892. 

502,216. Conduit System for Electric Railways. Frank 
Wynne, London, England. Filed April 8, 1891. 

502,229. Connector for Track Circuits. Edward H. Good- 
man, Pittsburg, assignor to the Union Switch and 
Signal Company, Swissvale, Pa. Filed Nov. 1, 1892. 

502,245. Electric Railway Trolley. Charles J. Van Depoele, 
Lynn ; Albert Wahl and Charles A. Coffin, executors of 
said Van Depoele, deceased, assignors to the Thomson- 
eee Electric Company, Boston, Mass. Filed Aug. 

, 
ELECTRIC LIGHTS AND APPLIANCES. 


501,911. Carbon Holder for Electric-Arc Lam Sigmund 
Bergmann, New York, N. Y. Filed Oct. 22, 1892. 
501,988. Carbon Holder for Electric-Arc Lamps. Frederic 


D. Hazelton. New York, N. Y., assignor to Sigmund 
Bergmann, same place. Filed Jan. 10, 1898. 

502,166. Electric-Arc Lamp. Patrick J. Barrett, Boston, 
Mass., assignor of one-half to John J. Frawley, as 
president of the Boston Society of Redemptorist Fath- 
ers. same place. Filed April 5, 1808. 


DYNAMOS, MOTORS, ETC. 

501,961. Means for Regulating Electric Motors. Charies 
H. Richardson, Philadelphia, Pa., assignor to the 8. 8. 
White Dental Manufacturing Company. same place. 
Filed Jan. 16, 1898. 

io (rd Electric e зе A. 8 Chicago, 

‚ assignor to the Sperry Electric way Company 
Cleveland, Ohio. Filed Oct. 28, 1891. : 

502,008. Electric Motor for Rotary D Machines. 

рен M. Jones, Salt Lake City, Utah. ed Dec. 22. 
TELEPHONE AND TELEGRAPH APPARATUS. 

502,091. System of Telephonic Intercommunication. Frank 
R. Colvin, New York, N. Y. Filed Oct. 15, 1899. 

502,262. Telephone Cable. William К. Patterson, Chicago, 


III., 1924 to the Western Electric Company, same 
place. Filed July 80, 1892. 


MEASURING INSTRUMENTS. 


502,022. Electric Measuring Instrument. Elihu Thomson. 
Swampscott, assignor to the General Electric Com- 
pany. oston, Mass. Filed Feb. 17, 1898. 

502,077. Electrical Measuring Instrument. Rudolph M. 
Hunter, Philadelphia, Pa., assignor to the Thomson- 
Houston Electric Company of Connecticut. Filed 
March 28, 1893. 


SIGNALS AND SIGNALING APPARATUS. 


502,207. Electric Signal for Fire-Alarms. Joseph Sachs, 
New York, N. Y. Filed April 10, 1898. 


ELECTROLYTIC APPARATUS. 


501,996. Electrolytic Bath. Stephen H. Emmens, London, 
England. Filed June 17, 1889. 

501,997. Apparatus for the Electrolytic Extraction of 
Metals. Stephen Н. Emmens, London, England. Filed 
July 18, 1889. 


MISCELLANBEOUB. 


501,960. Commutator-Brush. Henry О. Reist, Lynn, as- 
signor to the General Electric Company, Boston, Mass. 
Filed March 15, 1893. 

502,007. Illuminated Sign. Arthur L. McCormick, Port 
Huron, Mich. Filed Feb. 17, 1898. 

502,040. Rheostat. Charles A. Hussey, New York, N. Y. 
Filed May 28, 1892. 

502,088. Junction-Box. Edward J. McEvoy, New York. 
N. Y.. assignor of one-half to the William Cramp & 
Sons Ship and Engine Building Company, Philadelphia, 
Pa. Filed Jan. 8, 1893. 

502,108. Musical Instrument. Konstantin Polenoff, 
Nishue Taguilsk, Russia. Filed Sept. 7, 1891. 

502,104. Electric Switching Apparatus. Arthur R. Roe, 
Duluth, Minn.. assignor of one-half to George J. 
Northrop, Marquette, Mich. Filed Sept. 24, 1802. 

502,105. Electric Switching Apparatus: Arthur R. Roe, 
Duluth, Minn. Filed Oct. 98, 1892. 

502,156. Self-Winding and dpi pre ee Arthur G. 
Wiseman, St. Louis, Mo. Filed Oct. 28, 1892. 

502,157. Electric-Clock Synchronizer. Arthur С. Wiseman, 
Webster Grove, Mo. Filed April 39, 1892. Renewed 
March 24, 1893. 

502,215. Electric Winding Attachment for Clocks. Arthur 
G. Wiseman, St. Louis, Mo. Filed July 30, 1899. 

502,246. Combined Phonograph апа Coin Operated Mech- 
anism. William S. Burnett, Milwaukee, Wis. Filed 
Aug. 18, 1890. 

RE-ISSUE. 

11,354. Dynamo or Motor. Ralston C. Kintzing, Brooklyn, 

N. Y., assignor to the Crocker-Wheeler Electric Com- 
any of New Jersey. Filed Jan. 25, 1898. Original 
о. 470,057, dated March 1, 1892. 
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ELECTRICITY. 


WORLD'S ELECTRICIANS. 


The International Electrical Congress in Session at 
Chicago. 


A NEW EPOCH IN THE PROGRESS OF THE ART, 


Synopsis of Proceedings That Will Be of Historic Importance. 


ORGANIZATION 


MONDAY, AUGUST 21. 


About 2 o’clock P. M. the Art Institute in 
Chicago was thronged with electricians of al- 
most every nationality, who could be distin- 
guished bya small ribbon badge with the inscrip- 
tion “International Electrical Congres, Chi- 
cago, 1893,” which decorated the coats of all the 
members. 

At 3:15 Dr. Elisha Gray, chairman of the Com- 
mittee on Organization, accompanied by Dr. 
von Helmholtz, ascended the platform in the 
Hall of Columbus, and was followed by the 
United States and foreign delegates, and after 
calling the meeting to order Prof. Gray made a 
short address, in which he said in substance : 


I esteem it an honor of the highest dietinction 
to be permitted to call this International Con- 
gress of Electricians to order, coming ав you do 
from all parts of the world, and distinguished, as 
many of you are,for your contributions to the 
world's progress through the medium of science, 
theoretical and applied. | | 

Тһе time апа place for the assembling of this 
Congress are both most opportune. Men who 
represent the best thought and the best work of 
the world are here. The scientists who seek to 
unlock the secrets of nature, and open up to man 
new fields for research, and further add to the 
sum of the world's knowledge, are here. 

We have here to day men who represent almost 
every phase of electrical work; men who come 
from the school, the college, the university, the 
laboratory of the scientist, and from the com- 
mercial walks of life. And then we have with us 
thatother much abused but necessary citizen, the 
inventor, the man who is, in some degree, a combi- 
nation of all the rest, and is the product of day- 
light toil and midnight oil It is fitting that 
these varied capacities should come together in a 
great convention like this. 

The rapid strides that have been made 1n elec- 
trical science and electrical invention in the last 
twenty-five years have marked а new era in our 
civilization, and this age may well be denomi- 

nated the Electric Age. Who knows what the 
next quarter of acentury will bring to us through 
the medium of electricity? То some people it 
seems as if the limit were nearly reached; but 
who knows ? 

The grand results that have thus far been at- 
tained were not accomplished by any one nation 
or individual. We, as Americans, are proud of 
our native land—the land of Franklin, Morse 
and Henry; but we are also proud of our father- 
land, апа we believe that the fatherland is just a 
little proud of us—although we neither of us say 
this too often or too loud. The fatherland of 
America is all the civilized world outside of its 
own borders. We are proud of an ancestry from 
which sprang such men as Faraday and Lord Kel- 
vin; such men as Ampere and. De la Rive; such 
men as Galvani and Volta; and last but not 
least, we are proud of an ancestry that produces 
EL men ав our honored guest—Dr. von Helm- 

oltz. 

My work as head of the Organizing Committee 
ends here, and I now surrender this Congress 
into your hands, feeling assured in advance 
that the work will be well done; for bad work 
coming from such an able and distinguished 
body of men as this is would be an incongruity 
that is unthinkable. 


Upon the conclusion of Prof. Gray’s address, 
Mr. William H. Preece, of London, ргорове ог 
temporary chairman the name of Prof. Elihu 
Thomson, who was unanimously elected. In ac- 
cepting the nomination he addressed the Con- 
gress briefly, after which, on motion of Prof. 


AND ELECTION OF OFFICEBS. 


Cross, Prof. F. B. Crocker was unanimously 
elected temporary secretary of the Congress. 

The next business was the appointment of a 
Committee on Permanent Organization, and in 
accordance with the suggestion of the chairman, 
the following gentlemen were unanimously ap- 
poiated on this committee : 


Dr. T. C. Mendenhall, Washington, D. C.; 
Prof. Benjamin F. Thomas, Columbus, Ohio ; 
Dr. Louis Duncan, Baltimore, Md.; Dr. 8. P. 
Thompson, England; Prof. E. Hospitalier, 
France; Dr. A. Lindeck, Germany; Dr. A. Pal- 
laz, Switzerland. 

Prof. Thomson then called upon Prof. William 
E. Ayrton of London, England, who was received 
with warm applause as he came forward to re- 
spond. He addressed the Congress as follows : 

There is one thing, ladies and gentlemen, which 
Icertainly am not, which Prof. Thomson has 
told you I was—namely, a foreigner; for no 
Englishman can possibly be a foreigner in 


America, 
In asking me to say a few words about a 


stranger's— not a foreigner's—impression of the 


electrical display at the Exposition, I imagine 
that the Committee of the Congress considered 
it was desirable to precede the more solid meal of 
mathematical technicalities which we electricians 
are compelled to feed upon by something a little 
light ; and, therefore, it has fallen upon me to 
supply the radishes and the caviare which form 
the first course of the intellectual banquet which 
the committee have provided for you. 

In order that one may judge of this country, 
it is most important to free oneself from the con- 
servative prejudices so common in an inhabitant 
of the Old World. I have, therefore, endeavored 
as far as lay in my power to look upon things 
here with ап open mind. If by chance any of my 
conclusions may seem a little pointed, I ask you 
to remember that caviare is made intentionally а 
little piquant to stimulate your appetite for the 
more solid dishes that will follow. 

Chicago is а long way from the sea, and there- 
fore а vast territory has to be crossed before one 
can get here. The stranger’s impressions of the 
electrical display of America begin to be formed 
long before he arrives at the White City. The 
glow-lamps which he sees lighting even your 
scattered houses, tho arc lamps which he sees 
burning in your countiy lanes, the electrical 
iramways rapidly carrying the working popula- 
tion of your cities into healthy suburbs in the 
evening when their day's work is over— all these 
fill the stranger with admiration, and he feels 
pleased to know that you have no Board of Trade 
to control your affairs. However, when in a city 
like Baltimore he finds that the roads which are 
destined to become electric have been converted 
into Alpine mountain passes by the construction 
of electric tramways, when he sees jumbled up ir 
the same posts, telephone, telegraph and high 
pressure electric light wires, sometimes with in- 
sulation а little defective, he becomes reconciled 
again to the dominion of Whitehall, and he takes 
comfort to himself in the thought that high pres- 
su.e transformers are not stuck like flies on the 
house-walls in his own country. When he learns 
that the load on the down-town electric mains in 
New York is at a maximum at 2 in the afternoon, 
his mouth waters at such a paying losd-line, and 
he would rush to take shares in such a prosper- 
ous undertaking except for the recollection that 
one or & ten per cent. dividend comes to much 
the same thing when there is no currency what- 
ever to pay the dividend declared. In Pittsburg, 


Cleveland, Lyun and Schenectady, the stranger. 


is much astonished at the courtesy with which he 
is shown every detail ір a factory ан well as at 
the magnitude of the undertakings. His expecta- 
tions are roused to such a pitch that he expects 
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when he беге here in Chicago to find an electrical 
display which will cast all previous electrical ex- 
hibitions into the shade. 

Well, take this stranger into the Electrical 
Building blindfolded, so that his judgment may 
not be warped by the glories of the outside sur- 
roundings and leave him there for awhile, if he 
be candid and if he can muster up courage to say 
в word which might cause pain to those whose 
kindness hes made them dear to him, he will say 
that he is a little disappointed. He is disappointed 
that the world has not better answered the invi- 
tation to show іп Electricity Building what it 
could do. If he is an Englishman, he is not only 
disappointed but rather ashamed of his country. 
Even looking at the Electricity Building from a 
purely American standpoint, if you will allow me 
to say so, I do not think the exhibits inside quite 
do this country justice. We have all heard of 
the arrangements that are being made to utilize 
800,000 horse-power at Niagara, the greatest 
engineering feat probably that the world has ever 
seen ; but in the exhibition I think I am right in 
saying that not a model or a plan can ore find of 
the work that this country is doing, and which 
will when accomplished redound to its praise. It 
might seem a small thing, compared with that, to 
transmit a little over a hundred horse-power 109 
miles with a commercial efficiency of 75 per cent. ; 
but at Frankfort the stranger really did see that 
done; and although that was but a small thing 
compared with what America is doing at Niagara, 
one would like to have seen something on the 
spot. In other words the stranger feels that the 
real electrical display of America is not in klec- 
tricity Building, but in every street where there 
are trolley wires, in every town and village where 
there are electric lamps ; and where is the town 
in this country where there are none ? 

But, if the stranger be thoughtful, he is not dis- 
appointed. At Frankfort it was what was inside 
the Electrical Buildi ig that dazzled his mind. At 
Jackson Park it is what is outside the Electrical 
Building that rivets his attention One feared 
that the bustle and hurry of this country would 
not allow time for the appearance in the pro- 
gramme of its development the cultivation of 
those charms that Americans come to Europe to 
witness; but when I saw your Exhibition, when 
from the top of the Manufactures Building I 
looked down at night on that ‘‘ Court of Honor,” 
on that tracery of electric lamps, more beautiful 
in its realization than could have been even the 
dream of the writer of the ‘‘ Arabian Nights,” 
then I felt sure that in that great living hospitable 
heart which throbs in the breasts of the all- 
practical, go-ahead people of this country, there 
must be some nook where lurks the belief that 
powerful as is machinery, all-powerful ав is elec- 
tricity, the song, the poem, the echo of thestatue 
that lives when the bones of its creator have 
crumbled into dust, are even more powerful still 
in forming the history of humanity. 

But your Exhibition makes me hope that the 
love of art and beauty for their own sakes, 
which we have hitherto regarded as the heritage 
of poor and oppressed races like those of Italy, 
Hungary and Russia, will become the heritage of 
this great free nation. 

There is one exhibit in Electricity Building 
which struck me very forcibly—an exhibit which 
does not appear in the catalogue—and that is the 
young American electrician. Deeply interested 
as I am in the teaching of the application of 
science to industry, nothing could have pleased 
me mure that to see the value that you electrical 
engineers of this country attach to the bright lad 
who has has good college training, and while 
great feats have been achieved and are being 
achieved by veteraus like Edison, Gray, Elihu 
Thomson, Westinghouse and .others, you 
trust the development of your electrical enter- 
prises in the hands of those whose skill merits 
your confidence, whose youth does not cause you 
distrust. 

As one grows older, age, like electric self- 
induction, wipes out the minor ripples in the cur- 
rent of one’s past life, but certain prominences, 
though rounded with time, are never obliterated. 
In the current of my life there wil ever be one 
epoch towering far above all others—the epoch 
labled ‘‘ Chicago, 1893.“ 

Prof, Mendenhall, from the Committee on 
Permanent Organization, reported the following 
officers, who were appointed by a unanimous 
vote: | 

Honorary President, His Excellency Dr. Н. 
von Helmholtz, of Berlin, Germany; Permanent 
Chairman, Dr. Elisha Gray, of Chicago; Vice- 
Presidents, Edward Weston, United States; W. 
Н. Preece, F.R.S., Great Britain; Prof. E. Mas- 
cart, Member of the Academy of Science, France; 
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Dr. Voigt, Germany; Prof. J. Sahulka, Austria; 
Prof. Galileo Ferraris, Italy; Prof. H. Weber, 
Switzerland; Permanent Secretary, Prof. F. B. 
Crocker, New York. 


The list of Vice-Presidents as above given is 
incomplete because of the non- arrival of some 
representatives from other countries who have 
signified their intention of being present. Upon 
their arrival the list of Vice-Presidents will be 
completed. 

Chairman Thomson escorted to the President's 
desk Dr. von Helmholtz, the Honorary President 
elect, who was received with cheers and a rising 
salute by the Congress, to which he responded in 
a brief address. After formally accepting the 
chairmanship of the Congress, Dr. Gray intro- 
duced Mr. Preece, who said in part: 


I feel very highly honored in having conferred 
upon me the position of vice-president for that 
very my little spot on the ocean that is called 
Great Britain." This is not the first time that I 
have crossed the Atlantic. This is not the first 
Congress that I have attended in America. This 
is my third visit here, and I have never yet left 
these shores empty handed. I have always taken 
something away with me; not surreptitiously, for 
I think :t will be acknowledged that we in Eng- 
land have always handsomely paid for that which 
we have taken from you. 

I have the greatest possible hopes for the suc- 
cess of this Congress. Congresses do an infinity 
of good. 'Phey make us all travel on the same 
track. We never get shunted into wrong quar- 
tersif we rely upon the ideas that have been in- 
culcated at these Congresses. Electricity in all 
its branches is cosmopolitan. As your Chairman 
implied, it has no geographical limitations. It 
knows no nation. It has but one language; and 
the object of our meeting here is to try to make 
that language a little more perfect. Its growth 
and history have been guided by the principle of 
continuity, and by the principle of evolution, and 
we are here to show how the modern electrician 
has planted the ideas of Franklin and Henry and 
Faraday and Maxwell and others on the history of 
the present, while we are still working hard to 
cultivate those seeds planted at our feet by such 
men as Helmholtz. . 

But there is one other function that a Congress 
falfils, and one which I trust we will do our best 
to fulfil, and that is to secure amongst ourselves 
that alone which makes life pleasant and happy— 
feelings of friendship and of amity. In my small 
career I have found that the friendships made 
abroad at these Congresses have been lasting, and 
can look around me here, and see several of those 
whom I have met at other Congresses, and whom 
I know that I shall be able to call my friends as 
long as we exist. 

One of the earliest lessons that I learned in 
this leason-teaching country was this: Never 
prophesy unless you know. Now, I will venture 
to prophesy this: Tbat when in future ages men 
shall look back to the annals of history to dis- 
cover those epoch-marking events that have 
made history, there will be no assemblage of 
electricians that will be more indelibly engraved 
on the marbles of time than this great Electrical 
Congress of 1898, held in Chicago. 


Chairman Gray introduced Vice-President 
Prof. E. Maseart, of France, who delivered. a 
brief address in his native tongue, thanking the 
Congress for the honor conferred upou him, and 
prophesying the greatest good to come from the 
deliberations of the distinguished scientists there 
assem bled. 

Dr. Mendenhall then presented the programme 
of exercises to be observed by the Congress, 
after which an adjournment was taken to Tues- 
day morning. 

After adjournment the Chamber of Delegates 
met to complete their organization, which will 
‘meet in secret session, and report the results of 
their conference at the general meeting on 
Friday. 


TUESDAY’S SESSIONS. 


Section A. 

Section A, which included the department of 
Pure Theory, was called to order at 10 o'clock 
A. M. by Prof. H. A. Rowland of Johns Hopkins 
University, and the following officers were nomi- 
nated and unanimously elected : 


Chairman, Prof. H. A. Rowland of Johns Hop- 
kins ; vice-chairman, Prof. Galileo Ferraris of 
Italy; secretary, Prof. A. L. Kimball of Amherst 
College ; sectional committee, Prof. A. G. Web- 
ster of Clarke University, Alexander Macfarlane 
of the University of Texas, Charles P. Steinmetz 
of Yonkers, N. Y. 


A permanent organization being effected, Chair- 
man Rowland said : 

We meet here for в discussion of pure science 
and all will take part in the proceedings. I will 
ask Prof. Ferraris to say a few words in regard 
to Italy. 

Prof. Ferraris came to the platform, and on be- 
ing introduced by Chairman Rowland was re- 
ceived with hearty applause. He addressed the 
section as follows: 

This is my first visit to America. I came here 
in order to see the New World, where scientific 
ideas find great applications which result in 
splenaid advancement. I came to take part in 
the sessions of the Congress which occupy them- 
selves with pure science. It is apparently а con- 
tradiction, but it is not a contradiction in fact. 
The science of electricity is the science which 
better than any other has demonstrated the mu- 
tual relation of pure science and practice, and 
especially here in America it is difficult—it is im- 
possible—to divide science from practice. It is 
not only iv theory but in the great practice which 
has been developed here and in their love for 
science that the great American people exhibit 
the wonderful results achieved by them in tech- 
nical science and material wealth. 

You see the difficulty with which I express my- 
self in a tongue which is not native to me, but I 
promise you that I will contribute to the full ex- 
tent of my power to the objects of the Congress. 
I thank you for your kindness. 

The reading of papers being in order, Chair- 
man Rowland called on Prof. Macfarlane to pre- 
sent the subject, On the Analytical Treatment 
of Alternating Currents.” Prof. Macfarlane was 
ready to proceed, but in the absence of a black- 
board for diagrams was unable to pruperly pre- 
sent his paper. 

The same objection lying to the presentation 
of the other papers on the programme, on motion 
an adjournment was had until 10 o'clock A. M., 
August 23d. 

Section B. 

In Section B Prof. Charles R. Cross presided, 
and on motion appointed а committee consisting 
of Prof. S. P. Thompson, of London; Dr. Louis 
Duncan, of Baltimore, and Prof. Hasson, of 
Chicago, to nominate officers for the section. 

Prof. 8. P. Thompson made the following re- 
port: 

We have the honor to bring in the following 
report for permanent organization. We propose 
to continue in the chair Prof. Cross. We pro- 
pose assecrotary of the section the name of Lieut. 
Reber. We propose as the third member of the 
executive committee Prof. Dolbear.” 

After this ticket was elected, Prof. Preece pro- 
ceeded to the reading of his paper, which after 
some discussion was followed by Prof. S. P. 
Thompson's paper on ‘‘Ocean Telepheny.” At 
the conclusion of this paper the meeting ad- 
journed. 

Section C. 

The meeting was called to order at 10 o’clock 
by Prof. Edwin J. Houston, thetemporary chair- 
man, and the following officers were elected : 

Prof. Edwin J. Houston, permanent chairman; 
George P. Lowe, of San Francisco, vice-chair- 
map; Prof. E. P. Roberts, of Cleveland, secre- 
tary; George W. Blodgett of Boston, Dr. F. A. 
C. Perrine and Townsend Wolcott, sectional 
committee of three. 

In assuming the position of permanent chair- 
man, Prof. Houston made a short address, and 
called upon several members of the section who 
responded briefly. 

The regular business of this section commenced 
with the reading of Mr. Shulze- Berge's paper on 
“ Rotary Mercurial Air Pumps," which was fol- 

lowed by a discussion and adjournment. 


WEDNESDAY'S SESSIONS. 
Section A. 

Section A of the Congress was opened Wednes- 
day morning by Prof. H. A. Rowland, and the 
first paper read was ‘‘ The Analytical Treatment 
of Alternating Currents,” by Prof. A. Macfarlane. 

The discussion was opened by Prof. Davis, who 
was followed by Dr. Frederick Bedell and Prof. 
Rowland. After this Mr. Charles P. Steinmetz 
was called upon for his payer on ‘‘ Complex 
Quantities and their Application in Electrical 
Engineering.” This was followed by the paper of 
Dr. Albert C. Crehore, entitled ‘‘ General Dis- 
cussion of Current Flow in Two Mutually Related 
Circuits Containing Capacity." At the conclu- 
sion of this paper Section A adjourned for the 
day. 

Section В. 

Section B was called to order by Chairman 
Cross, and after the reading and approval of the 
minutes of the previous meeting the chairman 
called for the discussion on the paper by Prof. 
Thompson, on ‘‘ Ocean Telephony," which had 
been read the day before. At the conclusion of 
this discussion the paper by Dr. Lindeck en 
„Materials for Standard Resistance and their 
Construction " was read. The discussion of this 
paper was by Mr. Weston, Prof. Thomson and 
Dr. Lindeck. Afterwards Mr. Kennelly was 
called upon for his paper, entitled ‘‘Some Meas- 
urement of the Temperature Variation in the 
Electrical Resistance of a Sample of Copper," the 
discussion of which was postponed to the follow- 
ing day. 

Section C. 

Section C was called to order by Prof. Houston, 
and Prof. D. C. Jackson read the paper on 
“ Underground Electric Construction in the 
United States." "The chairman then called upon 
Mr. M. D. Law to open the debate on Prof. Jack- 
son's paper. Mr. T. G. Lockwood, Mr. Abbott, 
Mr. Farnum, Mr. Heavysides, Mr. DeCamp and 
Mr. Blodgett also took part in the discussion. The 
chairman next introduced Mr. F. Sahulka, whose 
paper was on Various Uses of the Electrostatic 
Voltmeter." 

There being no discussion of Mr. Sahulka's 
paper, the chairman next introduced Prof. L. B. 
Marks, who read the paper on ‘‘the New Incan- 
descent Arc Light." Prof. Nichols, of Cornell 
University, was called upon to open а discussion 
of this paper апа was followed by Prof. Thom- 
son. Mr. Low, Prof. Marks and others. Atthe 
close of this discussion the meeting adjourned 
until the following morning. 


THURSDAY'S SESSIONS. 
Section A. 

Owing to Prof. Rowland's absence on Thursday 
morning, Section À was called to order by Secre- 
tary Kimball, and Dr. Henry T. Eddy, president 
of the Rose Polytechnic Institute, was elected 
temporary chairman of Section A. The first 
paper of the morning, entitled ‘‘ Explanation of 
the Ferranti Phenomenon," was read by its 
author, Dr. J. Sahulka. At theclose of the paper, 
а recess was taken until 12 o'clock, and owing to 
the failure to secure а quorum, the section was 
not called to order again that day. 

Section B. 

Section B was called to order by Chairman 
Cross, and after a few remarks by Professor 
Thomas relative to the discussion of the previous 
paper, the discussion was continued by Mr. Carl 
Hering and Professor Patterson. 

The next paper on the programme was read by 
Professor Carhart on a Pair of Electrostatic 
Voltmeters," which was discussed by Professor 
Webster, the chairman and others. The next 
paper was by Professor А. G. Webster, On a 


Method of Governing Electric Motor for Chrono- 


graphic Purposes," on which there was no discus- 
sion. The secretary then read a paper by Pro- 
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fessor J. A. Ewing, F.R.S., entitled Iron for 
Transformers from a Magnetic Point of View,” 
and a recess was then taken until 12 o'clock, at 
which time Professor Jamieson presented & paper 
on London Electrical Engineering Laborato- 
ries," which after a short discussion was followed 
by Dr. Frederick Bedell on Transformer Dia- 
grams Experimentally Determined.” Mr. Ken- 
nelly also read a paper entitled On an Improved 
Instrument for Measuring Magnetic Reluc- 
tance,” at the conclusion of which the session 


arljourned. 
Section C. 


Section C was called to order by Professor 
Houston, who introduced Professor F. B. 
Crocker; the latter spoke extemporaneously on the 
subject of Direct Current Dynamos of Very High 
Fotential.“ After a short discussion the Chairman 
called upon Professor Thomson to close the dis- 
eussion for the time being, and upon Dr. Louis 
Duncan to open the discussion оп Multiphase 
Motors." The two subjects being connected 
with the question of long distance transmission 
of power, the discussion of both was held jointly. 
The subject was considered at great length, and 
occupied the greater part of the morning. The 
last paper on the programme for this session was 
by Dr. C. Pollack on the Conversion of Alter- 
nating into Continuous Currents.”. Adjourn- 
ment was then taken. 


FRIDAY'8 SESSIONS. 
Section A. 

Section A wascalled to order by the secretary 
at 10 o'clock. 

The secretary stated that in the absence of the 
chairman & motion would be received for the 
election of a temporary chairman, whereupon a 
delegate nominated Prof. Macfarlane. 

Prof. Macfarlane was unanimously elected to 
the Chair, and on taking his seat called for the 
reading of the first paper, on ‘‘ Measuring the 
Power of Polyphase Currents,” by A. Blondel. 


The secretary stated that Mr, Blondel was 
absent, but had left his paper here, and as it was 
in French it would be better perhaps to have it 
read by title and appear in the transactions. 

The paper was read by title and passed. 

The chairman then announced that the next 
paper on the programme was Extended Use of 
the Name Resistance in Alternate Currents,” by 
Prof. W. E. Ayrton. 

The secretary stated that as Prof. Ayrton was 
obliged to be present at the other section, he 
suggested that the paper be read by title only, 
which was done. 

The session then adjourned. 


Section B. 

This session, which was devoted entirely to the 
subject of arc lighte, was opened with Prof. Ayr- 
ton's paper on the '' Variation of the Potential 
Difference of the Electric Arc with Current, Size 
of Carbons and Distance Apart." In it he gave 
the results of ап elaborate set of tests with arc 
lamps. In the discussion Prof. Elihu Thomson 
gave some interesting experiences with the phe- 
nomena of hissing and Dr. Silvanus P. Thomp- 
son showed the curve of potentials in relation to 
the length of the arc. 

Mr. Violle read his paper in French; the sub- 
ject was Light and Heat of the Arc.” His con- 
clusions are that the temperature of the arc is the 
same as that of the crater, that both are inde- 
pendent of the current, and have a constant 
value of about 3,500 degrees C. In the discus- 
sion, Prof. Elihu Thomson gave some results of 
experiments with the arc, showing how sapphires 
may be welded, iridium volatilized, and carbon 
made plastic. 

The next paper, that of Dr. S. P. Thompson, 
on the Swinburne-Thompson Unit of Light,” 
was read by title at the suggestion of the author. 


ELECTRICITY. 


Prof. B. F. Thomas’s paper, on the Periodic 
Variation of the Candle Power of Alternating 
Aro Lights,” followed. 

Prof. Carhart read his paper on the “ Maxi- 
mum Efficiency of Arc Lamps with Constant 
Number of Watts" in abstract only. 

The meeting closed with the reading by title of 
two papers in French by M. Blondel, one on new 
researches with the alternating current arc, an- 
other on the constant current are and its employ- 
ment asa standard of light, and the last by Prof. 
Rowland on the Source and Effects of Har- 
monics.” 

Section C, 

Section C was called to order by the permanent 
chairman, Prof. Edwin J. Houston, at 10 o'clock. 

On motion of Lieut. Hasson, it was 


Resolved, That the secretary of this section 
be instructed to draw up a letter of thanks to 
Lieut. Spencer, of the General Electric Com- 
pany, in acknowledgment of courtesies extended 
by him to members of the Congress. 


Dr. Pollak made a few supplemental remarks 
to the paper read by him before the section on 
the preceding day. 

The chairman then announced that before pass- 
ing to the discussion continued from the preced- 
ing day, Mr. Freke desired to make a few re- 
marks on Dr. Pollak’s paper. 

The section then took up the discussion of the 
various systems fur long distance transmission. 

The Chairman read by title the name of a 
paper which was passed on by the proper com- 
mittee, ‘‘ A Note on the Variation of the Capac- 
ity of Insulated Wires with Temperature,” by 
Prof, Herman T. Hering. 

On motion it was 


Resolved, That a vote of thanks be tendered to 
our chairman for the impartial and good-natured 
way in which he has perfurmed his duties as 
chairman. 


This resolution being carried unanimously, the 
meeting adjourned. 


General Meeting— Hall of Columbus. 

Prof. Elisha Gray presiding. 

The Chairman—If you will please come to order 
we will now have the pleasure of listening to the 
report of the Chamber of Delegates. 

Dr. Nichols—Mr. President, Ladies and Gentle- 
men of the International Electrical Congress and 
Chamber of Delegates : As you know, in accord- 
ance with the provisions laid down in this pro- 
gramme the Chamber of Delegates has considered 
the questions laid before it and has reached cer- 
tain decisions. It is my duty as secretary to 
report to you to-day. 

The first question which came before the 
Chamber of Delegates was the Adoption of 
Values for Electrical Units. 

The following resolutions upon this point 
were passed by the Chamber of Delegates: 

Resolved, That the several Governments rep 
resented by the delegates of this International 
Congress of Electricians be, and are hereby, rec- 
ommended to formally adopt as legal units of 
electrical measurements the following : As a Unit 
of Resistance the International ohm, which is 
based upon the ohm equal to 10.9 units of resist- 
ance of the C. G. S. system of electro-magnetic 
units, and is represented by the resistance offered 
to an unvarying electric current by a column of 
mercury at the temperature of melting ice, 
14.4521 grammes in mass, of a constant cross sec- 
tional area and of the length of 106.3 centi- 
meters. 

As a unit of Current the International ampere, 
which is one-tenth of the unit of current of the 
C. G. 8. system of electro-magnetic units, and 
which is represented sufficiently well for practical 
use by the unvarying current which when passed 
through a solution of nitrate of silver in water 
and in accordance with accompanying specifica- 
tions deposits silver at the rate of 0.001118 of & 
gramme per second. 
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Asa unit of Electromotive Force the Interna- 
tional volt, which is the electromotive force that 
steadily applied to a conductor whose resistance 
is one international ohm will produce a current 
of one international ampere, and which is repre- 
sented sufficiently well for practical use by 
1900 of the electromotive force between the 
electrodes of the voltaic cell known as Clark's 
cel] at a temperature of 15 degs. C. and prepared 
in a manner specified. 

As a unit of Quantity the International coulomb, 
which is a quantity of electricity transferred bya 
current of one International ampere in one 
second. 

As a unit of Capacity, a conductor which is 
charged tu a potential of one International volt 
by one International coulomb of electricity. 

As a unit of Work, a joule, which is 10.7 units 
of work in the C. G. 8. system and which is rep- 
resented sufficiently well for practical use by 
the energy expended in one second by an Inter- 
national ohm. 

As а unit of Power, the International watt, 
which is equal to 10.7 units of power in the C. G. 
S. system, and which is represented sufficiently 
well for practical use by the work done at the 
rate of one joule per second. 


As the unit of Induction, the henry, which is 
the induction in the circuit when the electromo- 
tive force induced in this circuit is one Interna- 
tional volt while the inducing current varies at 
the rate of one ampere per second. 

The committee appointed to consider the 
Standard of light, beg to present the following 
report: They have had much discussion upon the 
various forms suggested for practical standards, 
and in particular upon two forms of lamps known 
and represented asthe Amyl-Acetate lamp of Von 
Hefner Alteneck апа the Pentane lamp of Ver- 
non Harcourt. The only practical lamp actually 
presented to the committee is the new Von Hef- 
пег lamp. which, although it has been laboriously 
tested at the Riechs-Anstalt and reported uccurate 
to within two per cent., has not received any ex- 
tended trials in other lands. That thereafter it 
was reported that the Pentane lamp in its recent 
improved form was preferred in England for the 
photometer to gas lights. There is the objection 
tc the Pentane lamp that the composition of the 
commercial Pentane is not sufficiently well de- 
fined and tothe Amyl-Acetate lamp that its color 
is too red in hue; finally, the objection tu all 
open flame lamps is that they are too liable to be 
influenced by the changes in the pressure and 
temperature and moisture of the air. It is admit- 
ted on the other hand that no electric lamp suit- 
able for use ава convenient practical standard 
has yet been realized. Under these circumstances 
there was a sharp division in the committee be- 
tween those who advocated the Von Hefner lamp 
as an independent standard and those who de- 
sired to the maintain sfatu quo until farther re- 
searches should have been made in various coun- 
tries. 

It was proposed by Drs. Budde and Lumner 
that the Hefner lamp, constructed exactly accord- 
ing to the specificatious of Mr. Von Hefner 
Alteneck, be introduced asa provisional, practical 
standard of light. and that the problem of deter- 
mining its value in terms of an absolute unity be 
left to subsequent investigation. On vote this 
was lost by two votes for and four votes against. 
The following motion, proposed by Messrs. Palez 
and Thomson and amended by Drs. Budde and 
Lumner, was then carried unanimously: 


Resolved, That this committee while recogniz- 
ing the great progress realized in the standard 
lamp of Von Hefner Alteneck and from important 
researches made at the Riechs-Anstalt, and also 
recognizing that other standards have been pro 
posed and are now being tried, and that there are 
serious objections to vey kind of standards in 
which an open flame is employed; it is, therefore, 
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unable to recommend the adoption at the present 
time of either the Von Hefner lamp or the 
Pentane lamp. but recommends that all nations 
be invited to make researches in common on well 
defined practical standards and on a convenient 
realization of the absolute unit. 

J. VIOLLE, 
| Epw. L. NicHoLs, 
| A. PALEZ, 
| SinvaNus P. THOMPSON. 


Signed 


Mr. Preece—The announcement I have to 
make is а simple one. As president of the In- 
stitution of Electrical Engineers in England it is 
my wish to invite the members of this institution 
of Electrical] Engineers in America to meet me at 
the Victoria House, in the grounds of the World's 
Fair, especially as they have done me the great 
honor to make me an honorary member. There 
are only two honorary members, and I am one of 
their body. I have experienced this great diffi- 
culty that the addresses of the members of the 


American Institute or the members of the Con- 
gress have not been very carefully kept, there- 
ore I have to invite all the members of this Con- 
gress, whether they are the members of the 
Institute of Electrical Engineers or not, to allow 
me to have the pleasure of receiving them to- 
morrow afternoon between the hours of 5and 
7 o'elock in my present British home, Victoria 
House, World's Fair grounds. : 


It was moved and seconded that the names of 
the various parties who had extended courtesies 
be tendered a vote of thanks. 


Dr. von Helmholtz spoke as follows: Ladiesand 
р пешеп : We have performed а work which I 
ope wil have some good fruits for all future 
time in ereating & congruity of the electrical 
associations of all nations so that scientific and 
industrial men can understand each other in the 
simplest and best way. Now, it was rather а 
hard piece of work in these hot days, these con- 
tinual meetings of the delegates and members of 
the Congress, and he who has had the greatest 
part of these exertions and work on this occasion 
is our venerable president, Elisha Gray, and 
therefore I want you to extend to him your 
thankfulness for this work he has done. 

L. Mascart seconded the motion. 

Mr. Preece It is my duty, ladies and gentle- 
men, to put this proposition to the meeting : it is 
that а vote of thanks be extended to this fine old 
man, according to the papers, wh), by the way, is 
а younger man than myself; it is my duty to put 
this proposition before you. Those in favor of 
this proposition will kindly say aye. I see there 
is no use to ask for the contrary vote. 

Prof. Gray respouded as follows : Gentlemen, 
I eannot tell you how grateful this is to me. 
I worked for the last two years in organizing this 
Congress under many difficulties, and these diffi- 
culties have continued right up to the present 
moment. 'These steam engines outside don't 
even give us а chance to express ourselves. Now, 
before we leave, I want to thank the members 
of this Congress for the part they have taken, and 
I want to thank you for the good part you have 
taken in the culties under which you have 
had to labor and I have had to labor. I think 
upon the whole the Congress has been very suc- 
ceasful, and I trust that you will go away feeling 
this is true, and that you will think of us kindly. 
And you, gentlemen, who come from foreign 
shores, when you go home and look back don't 
think of only the smokeand noise and high build- 
ings, but think of us over here as having warm 
hearts. I wish you well апа pray that you will 
have smooth sailing and a warm. hearty wel- 
come to your home and dear ones. 

Now, gentlemen, this closes the work of the 
International Electrica] Congress at Chicago 
in 1893. 

I now declare the same adjourned. 


The Social Side. 


Among the entertainments which occurred dur- 
ing the meeting of the Electrical Congress was 
the banquet on Thursday evening, August 24, of 
the American Electricians, in honor of the 
Foreign Official Delegates to the Congress. The 
banquet was given in the Grand Pacific Hotel and 
was well attended, the large dining-room being 
well filled. Prof. Gray presided, and after the 
solemn duties of the feast had been fulfilled and 
the cigars lighted, made a happy address which 


scored frequent applause. Two toasts were then 
proposed, one of which was responded to by Dr. 
von Helmholtz, and the other, in three languages, 
by Mr. Preece, of England, Prof. Mascart, of 
France, and Prof. Ferarris, of Italy. 

The party was a jovial one and numerous 
speeches were made during the evening. Prof. 
Ayrton spoke of the hospitality with which he 
and his associates from abroad had been received, 
and Prof. S. P. Thompson jokingly attempted to 
claim all our distinguished scientific men as his 
countrymen, and pointed to the fact that even 
Franklin was an Englishman when he flew his 
kite. The speeches which followed were all in 
the happiest strain and the occasion was thor- 
oughly enjoyed by all. 

On Friday evening the Congress met at the 
Agricultural Assembly Rooms at the World’s Fair 
grounds to listen to an experimental lecture by 
Mr. Nikola Tesla, who explained a new electric 
generator with a reciprocating armature of very 
high speed. Several of the machines were shown 
in operation, and diagrams showing their con- 
struction were displayed. Mr. Tesla said that 
although the machines were only at an early 
stage of advancement, yet he considered them 
capable of important development for the reason 
that their speed could be kept absolutely constant 
under any condition of load or with any varia- 
tion in the pressure of the compressed air with 
which they are driven. 

On Saturday afternoon the members of the 
Congress received special invitation to visit sev- 
eral of the exhibits at the World’s Fair. These 
included the Bell Telephone Company, the West- 
ern Electric Company, Prof. Gray's Telauto 
graph, the General Electric Company, the West- 
inghouse Company, the Ferris Wheel, Libby 
Glass Works and Scenic Theatre. 

At 10 o’clock Prof. Barrett, of the Depart- 
ment of Electricity, tendered a collation to the 
members of the Congress, which was largely at- 
tended and thoroughly enjoyed. A number of 
speeches were made, and at 12 o’clock the com- 
pany broke up, thus closing a most pleasant and 
eventful week. 


Wednesday’s Trip to the Fair. 


The members of the Congress, after the session 
Wednesday forenoon adjourned, took the whale- 
back steamer Christopher Columbus to the 
World’s Fair grounds. On their arrival on the 
Casino pier the members were invited to take a 
ride on the moving sidewalk, the operation of 
which sroused considerable interest in the party. 
After the ride the party was taken over to the ex- 
hibit of the Krupp Compeny, where the members 
were received by Carl Richter, the German Com- 
missioner, and Mr. Lauter, the representative of 
the Krupp Company. On invitation of Lieuten- 
ant Spencer, a visit was made to the Intramural 
power-house, and the party was given a ride on 
the Intramural] Railroad to the north end of the 
grounds where they viewed the parade of the 
West Point cadets. In the evening, through the 
courtesy of the Electric Launch Company, the 
entire party were taken around the lagoonsin the 
electric launches. The members were then taken 
over to the Ferris Wheel and were introduced to 
Mr. Ferris, after which & trip was made around 
the wheel. The surprise of the day was the invi- 
tation to the German Village to lunch. On the 
arrival of the members it was discovered that Mr. 
W. R. Brixey, of Day's Kerite Wire Company, 
was the host. After the lunch speeches were 
made by a number of the guests and the party 
separated for the day. 


Tue line of telegraph in Cashmir. between 
Srinagar and Gilgit, reaches an altitude of 12,000 
feet at the summit of the passage of Tragbal. It 
is probably the most elevated telegraph line in 
the world, 


A Tide-Water Register. 


Novel Service at Rouen, France. 


A Town-Clock Which Tells the Mariner When He May 
Sail. 

The city of Rouen, France, whose inhabitants 

are largely sea-going folks, has lately installed an 

electrical tide-water register, which conveys to 
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every part of the city exact information as to the 
height of the tides. 

The system is very similar in its arrangements 
to our electric time service. 

The Chamber of Commerce, in addition to the 
series of dials which are distributed to subecrib- 
ers throughout the city, has erected & central 
tower with four illuminated dials which can be 
read from a considerable distance. Опе of these 
dials is shown in the illustration (Fig. 1.) 

The carrying out of the plan is simplicity itself, 
the novelty consisting in its cozception. 

A large iron tube is placed at tide-water, as 
shown in Fig. 2, containing movable floats, the 
position of which is registered by electrical mech- 
anism and is simultaneously duplicated on any 
number of service dials. 

While the movement of the tides is calculated 
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in advance, the information is not readily obtain- 
able in smaller towns, aud there are many Amer- 
icau seaport towns where such a service would b 
of great value to the inhabitants. 


Electric Heating. 
Probably the most attractive exhibit at the 
Rhode Island State Fair this year will be an 


elaborate display of electrical cooking apparatus 
in practical use. The exhibit will be in charge of 
graduates from a cooking school. 


Mr. H. W. Axford, the incubator man, says 


he obtains better results by the use of electricity 
for heating than by any other process yet tried. 
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Ocean Telephony. 


BY SILVANUS P. THOMPSON, D.SC., F. R. S.* 


The retardation ot signalling, which is found in 
submarine cables, is due to the capacity of the 
cable, and this capacity is distributed fairly uni- 
formly along the cable. Owing to this circum- 
stance, all attempts made hitherto to annul or 
compensate its operation by means of devices 
situated at the ends of the cable, have met with 
very limited success. Whereas, the ordinary 
speed of signalling through an Atlantic cable is 
about eight words or so per minute, it would be 
quite possible to send 400 words per minute 
through a line of the same resistance, but desti- 
tute of capacity. 

The only effective way to annul the retarding 
effecta of a: distributed capacity is to apply a 
distributed remedy; that is to say, compensating 
devices distributively along the length of the 


cable, either at intervals or continuously. 

It is well known that the effects of electro- 
magnetic induction are, in a sense, reciprocal to 
those of capacicy. If electrostatic capacity can 
be used to correct the effects of electromagnetic 
induction, conversely it will be possible to use 
electromagnetic induction to correct the retard- 
ing effects of electrostatic capacity. 

There are two main modes of action of electro- 
magnetic induction, namely, mutual induction, 
from wire to wire (with or without an iron core 
intervening, and sometimes called electrodynamic 
induction), and self-induction when the current 
in а wire reacts inductively on itself. Both are 
known to be due to the setting-up, by currents, 
of magnetic fields in their neighborhood. 

There are a very large number of ways in 
which, theoretically, the end may be obtained of 
compensating the effect of the distributed capac- 
ity by means of distributive electromagnetic in- 
duction. It will suffice here to consider two 
simple cases, and for the sake of simplicity it will 
by supposed that each is applied to the case of a 
cable containing two insulated wires for the out- 
going and returning currents. Such a cable may 

e represented in Fig. 1, where AA is the out- 
going wire or line, and BB the incoming wire 
or return. In the subsequent figures the sheath- 
ing will not be specifically indicated. 

n the case of self-induction devices used dis- 
tributively a series of self-indnoetion coils of suffi- 
ciently high resistance and sufficiently great 
inductivity are placed across at intervals from the 
À conductor to the B conductor. In order the 
better to follow the action it will be convenient 
to represent the distributed capacity in Fig. 2. 
Here thetwo conductors A, А,, B, B,, аге drawn 
ав though each in itself was devoid of capacity, 
but that a capacity was given to them in a distrib. 
utive way by arranging а number of condensers 
«long at intervals, each condenser having one 
coating joined to the A line, and the other coat- 
ing joined to the B line. 

uppose the signalling to take place from the 
left-hand end, and that а wave of current is being 
thrown into the circuit at A, by a transmitting 
apparatus joined to A, B,. Were there no capac- 
ity or inductivity in the line A, A,, the waves 
would travel simply along without retardation. 
But the presence of capacity changes all this. 
When the potential at A, is rising the potential 
at some point along the line a would not rise 
simultaneously, because of the capacity in the 
intervening part of the conductor. The potential 
at a cannot rise to its proper value until the con- 
denser between A, and a has received its charge. 
Similarly, the potential at c does not rise a8 soon 
ав аъ а, because of the uction of the capacity be- 
tween сапа a. Again, when the potential at A, 
is falling, it will not also fall at а or at c simulta- 
neously, because the condensers in between tend 
to keep up the potential and take time to empty 
themselves. Whenever the potential at any part 
of the line is rising, some of the current tends to 
flow into the condenser at that part, with the re- 
sult that the rise of potential in that part is 
delayed, while the current beyond that part is 
for the moment smaller than the current that is 
coming up to the part. Further, when the 
potential at any part is falling there is а tendency 
for eurrent to flow out of the condenser at that 
part, and thereby keep up the potential a little 
later; so that at that moment the current flowing 
away from the part in question is greater that that 
flowing towards the part. If nothing is done to 


* Abstract of paper read at the International Electrical 
Congress, Chicago. 


compensate this action, the effect would be that 
virtually all the wave thrown into the cable at A, 
would be taken up in playing into and out of the 
successive condensers, and so only an insignificant 
2 F fraction of it would reach the 
end A,. 

Now. suppose that self-induction coils are 
placed across the cable at the proper intervals, as 
in Fig. 8. The operation of these coils in com- 
pensating the retarding effect of capacity is as 
follows: When the potential at a rises, current 
begins to flow through the self-inductive coil a 5, 
and this current tends, by the well-known inertia 
like action of self-induction, to go on after the 
applied electromotive force producing it has be- 
gan to diminish, or has even stopped or reversed. 

ence, the current in the self-induction coil a 5 
will attain ite maximum value at a time after the 
potential at а has begun to fall. It will, by that 
very circumstance, as & consequence of the elec- 
tromagnetic momentum, tend to make the poten- 
tial at a fall sooner than it otherwise would do. 
Hence the respective actions of the self-induction 
coil and of the condenser are of opposite kinds. 
One tends to cause the changes of potential in the 
line to occur /ater than they should occur; the 
other tends to cause the changes of potential to 
occur sooner than they otherwise would occur. 
Hence their action tends to compensate one 
another if applied at the same place. But the 
capacity of a line or cable is not at one place; it 
is distributed all along it. Therefore, it is essen- 
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tial that the co mpensating devices should also be 
placed all along it, at sufficiently frequent inter- 
vals. Itis well-known that Varley employed an 
inductive shunt a4 each end of & cable; but this 
is not capable of compensating the capacity, except 
within, at most, & few score miles of the ends. 
The coil a b (Fig. 8) may be looked upon ascom- 
pensating the capacity on both sides of it to a cer- 
tain distance; the coil c d as compensating the 
capacity on both sides of it; and so forth. If all 
these compensators are properly ranged along the 
cable, then the total retarding effect of the dis- 
tributed capacity wil be practically annulled. 
The currents that run in and out of the transmit- 
ting end will be greater in quantity than 
those that are delivered in and out at the distant 
end; the difference being of course accounted for 
by the currents that flow across through the com- 
pensating coils. It will be seen that by the use 
of these devices a certain fraction of the currents 
that are sent in at the transmitting end is, во to 
speak, used up on the way to pass through the 
compensating coils, and by their action prevents 
the retardation ofthe rest of the currents that are 
flowing down the line. To put the matter tersely, 
the compensators act as leaks across from the A 
line to the B line, whizh by their inductive action 
sweep out the accumulating charges that would 
otherwise retard the signals. Some calculations 
on the magnitude of the currents that must thus 
flow across in the compensating coils have been 
made by the author, and some others for him by 
Dr. Sumpner. From these it appears that taking 
as a working basis the actual facts about cables as 
they are, as assuming a twin wire cable having a 
capacity of ; microfarad, and a resistance of 10 
ohms, for a mile length, also assuming that com- 
pensating coils are placed across at every 10 
miles, if such coils have a coefficient of self-induc- 
tion of 100 henrys and a resistance of 3,000 ohms 
each (its time-constant being then about ,?,ths 
of a second), the rise and fall of current in each 
section will, with currents of the ordinary tele- 
phonic periodicity, be practically instantaneous 
in each section during the very small fraction of 
a second that the impulse lasts; and the value of 
the current from section to section will be practi- 
cally determined solely by the shunting action of 
the successive compensators. Now, as telephonic 
currents may be shunted down to an extraordi- 


nary degree of tenuity, and yet be perceptible, it 
is evident that there are great possibilities opened 
out by this method of using the shunted portions 
of the current to neutralize the retardation. 

The cable so constructed of two wires with com- 
pensating devices shunted across at intervals of 
10, 20, or it may be 500 miles apart, will be repre- 
sented diagrammatically by Fig. 4. The practi- 
cal problem then remains how to provide com- 
pensators having a sufficiently great time-constant 
without their constituting unwieldy enlargements 
of the cable. This is a very simple matter of con- 
struction. The author has tried several species of 
devices, some of them resembling elongated 
‘‘ hedgehog transformers made very long and 
thin, and wound with one coil only of fine wire; 
others consisting of shell transformers elon- 
gated into a very long, narrow loop; others again 
consisting of simple iron wire, straight or looped, 
or of wire over-wound with a layer of iron wire. 
The self-induction, for example, of a one milli- 
metre iron wire, over-wound with a layer of iron 
wire three millimetres deep, is roughly about 0.1 
heary per kilometre; and its resistance is 144 
ohms. One point in favor of the use of loaded 
straight wires as self induction devices is the cir- 
cumstance that the compensator need not join 
two adjacent points in the two conductors within : 
the cable. but may lie across as іп Fiz. 5. This 
construction, which is specially suitable for 
cables of moderate length, resolves itself intos 
three-wire cable, of which one wire is loaded in 
some way to give it self-induction and resistance. 
and is connected at intervals alternately to the 
other two, as in Fig. 6. 

As stated above, however, not only by self. 
induction but by mutual induction, the retarding 
effects of capacity may be neutralized. 

With the use of mutual-induction devices dis- 
tributively, the cable is considered in sections, 
each of which is in inductive relation with those 
on each side of it; and again there are many pos- 
sible varieties included. Oneexample is as fol- 
lows:—Let the two conductors along the cable 
be each divided into a number of equal lengths. 
and let the parts be joined together by mutual- 
induction coils, that is to say, by induction coils 
with two windings each. Though the exigencies 
of cable-laying will necessitate some very differ- 
ent shape of coil or device as an organ of mutual 
induction, we may assume these induction coils 
to be of the familiar form of an iron core sur- 
rounded by the two windings. The cable so 
made of sections will be indicated by Fig. 7. 

Iu this figure it is indicated that the coils 
so connected that in the A line when the current 
is inoreasing and flowing toward a, the inductive 
action will be causing а current in the next sec- 
tion, which will be at the same instant increas- 
ing, flowing, so far as the А line is concerned, in 
the opposite sense, so that while the potential of 
the point а is rising that of the point гл is falling. 
The consequence wil be that the currents re- 
qum to sweep out any accumulated charges 

ue to capacity will not have to travel (as in ordi- 
nary cables) all the way from the ends of the 
cable, but need only travel short distanoes, never 
more than the length of half a section. Hence, 
if a cable 2,000 miles long is cut up into 25 sec- 
tions of 80 miles each, there should be no more 
retardation than on an ordinary cable 40 miles in 
length. It is not needful that both the lines 
should actually be divided: a virtual division into 
sections is effected in Fig. 8. where the B line is 
actually continuous. In this figure p p is the 
primary, and s s the secondary (or vice versa) of 
the mutual induction coil. Or the arrangement 
may be alternated, as in Fig. 9. 

Or again, if three conductors are employed— , 
of which one may be the sheathing—the Section” 
ing and use of mutual-induction may be accom- 
plished as shown in Fig. 10. 

Here, again, as remarked above, the kind of 
induction coil which naturally suggests itself as 
suitable for the purpose in question is something 
of elongated shape, such as a very elongated loop 
‘* shell” transformer, or the cable trans- 
former which was suggested for electric lighting 
purposes by Messrs. Siemens & Halske some 
years ago. Or, as the author suggested in 1891. 
by using a mutual induction between the wires of 
the cables themselves by merely enwrapping 
them, as they lie side by side, with iron. Sothat 
the cable once more becomes an arrangement of 
three parallel wires, of which two are specially 
brought into mutual inductive relations to one 
another, апа are joined up at intervals, as indi- 
cated in Fig. 11. 

Lastly, it is, as is well known, possible to have 
mutual induction between two wires that do not 
form part of closed circuits, as in the phonopore 
of Mr. Langdon Davies. 

With the facts already known that the Varley 
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shunt does indeed operate at the ends of a cable 
to compensate in some moasure the effecta of 
eapacity near those ends, and that on long land- 
lines the speed of signalling can be increased by 
inserting a translator in the middle, or even by a 
mere leak at some intermediate point, it is re- 
markable that no one should have suggested 
hitherto the very simple solutions now proposed. 
Perhaps the reason 18 to be found in the intense 
horror wiwh which all good telegraph engineers 
regard the idea of having a fault on their line. 
Deliberately to insert, as the author proposes, a 
series of faults, as shunts across the cable from 
the going wire to the return wire, will, to many 
of them, appear sheer madness. The shunts are 
not mere faults, however. They are bridges pos- 
sessing considerable resistance, and, what is more 
to the point, considerable self-induction. They 
are not leakages, through the insulation to the 
sheath, of an unknown amount, and one liable to 
increase by corrosion ; they are as fixed and de- 
terminate as the resistance of the cable itself. 

Many experiments have been made in the 
author’s laboratory with arrangements of appar- 
atus set up to imitate by condensers and resist- 
ances the retarding properties of actual cables. 
An example will suffice. A section of artificial 
cable was made up of a resistance of 7.000 ohms, 
and a capacity across between line and earth of 
10 microfarads. Through this cable not a sound 
could be transmitted telephonically to a aouble- 
pole Bell receiver at the distant end, either with 
а Blake transmitter (with induction coil) or with 
a Hunnings transmitter without induction coil. 
When, however, a single compensating self-in- 
duction coil. having & resistance of only 312 
ohms, and a time constant of about 0:005 second, 
was bridged across at an intermediate point, tele- 
phonic transmission became at once possible, save 
for very shrill sounds. 

One curious result came out in one of the series: 
of experiments, namely, that those telephonic 
transmitters which have induction coils in them 
(the ordinary mutual-induction coils with thick 
and thin winding), are almost useless for the pur- 
pose of cable transmission. Apparently the fine- 
wire winding has too great a self-induction in 
series in the circuit to be suitable for this pur- 
pose. At any rate, better results were obtained 
from transmitters of other types. Quite recently 
the author has got better results from a trans- 
mitter in which the ordinary two-wire mutual 
induction coil was replaced by a single self-in- 
duction coil on a plan suggested by him in 1884. 
It is obvious that in any plan which contemplates 
the counter-balancing of retardation by shunting 
(through self-induction coils) a notable fraction 
of the current may necessitate a new type of 
transmitter capable of sending telephonic cur- 
rents of mnch greater amperage than those ordi- 
narily used in overland telephony. 

There exists also much evidence to show that 
mutual induction by devices properly distributed 
along а twin-wire cable will also be effective in 
neutralizing the retardation dne to distributed 
capacity. It is an old and well-established rule 
that the retardation in a cable is proportional to 
the «quare o» its length. If one could cut a 2,000 
mile cable into two cables of 1,000 miles each, 
and simply translate or relay the current from 
one into the other, the retardation of the whole 
ought to be reduced very materially, perhaps not 
to one-quarter, but at least to one-half. Only 
here, again, it is evident that some of the electric 
energy supplied at one end must be used up in 
the act of working the translator or relay, how- 
ever it is constructed, even if it be only a simple 
mutual induction coil. Therefore, if a cable is 
cut up into numerous sections, each connected 
by mutual induction with the next, a considera- 
ble fraction of the energy put in at one end may 
never reach the other, being spent on the road in 
overcoming the retardations that will otherwise 
arise. Mutual induction, as is well known, tends 
always to wipe out the self-induction of both the 
circuits thus brought together; but with the 
most perfect conditions of magnetic circuit, the 
utmost that the mutual induction can effect is to 
neutralize the self-induction only of those coils 
which are aeting a8 mutual inductors. It cannot 
neutralize the self-induction in parts of the cir- 
cuit beyond. Hence, for the particular purpose 
in question— namely, that of enabling the circuit 
to transmit telephonic signals—the induction de- 
vices must not be simple ordinary coils inserted 
haphazard at intervals; they must be specially 
designed and inserted with perfect regularity. 
And the cable itself must be freed as far as possi- 
ble from self-induction. Never, for such a pur- 
pose, must a cable be constructed, as Atlantic 
cables have hitherto been, of a single conductor 
(of stranded copper) surrounded by an tron 
sheathing that comes in between the outgoing 
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and the returning parts of the circuit, thus ad- 
ding an enormous impedance. Happily, in all 
twin cables where outgoing and returning con- 
ductors lie side by side within the sheath, the 
iron of the sheath, enclosing both, increases the 
mutual induction between them. In such con- 
structions as Fig. 6 the iron used to increase the 
self-induction of the wires that act as com- 
pensators will of itself increase the mutual 
induction between the twin conductors if 
they are properly disposed. The experience 
gained with alternate-current working is abso- 
lutely conclusive as to the efficient action that 
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may be expected in special constructions for 
future ocean telephony. 

Ocean telephony is possible. The means for 
attaining it are within our grasp. Compensated 
cables of the new type are entirely practicable. 
It may be needful to begin with some shorter 
line than an Atlantic cable, in order to gain ex- 
perience. But an Atlantic cable constructed on 
the new plan will not cost much more, when laid, 
than one of the old type ; апа whether or not it 
is successful in conveying telephonic speech, it 
will certainly transmit telegraphic messages at a 
greatly accelerated speed of signalling. If one 
Atlantic cable can be constructed to do the work 
now requiring eight cables, that cable will be 
constructed. Acceleration of the ocean tele- 
graphic service is in itself a desirable step in ad- 
vance ; but the advance will not be complete 
until telephonic speech is transmitted also from 
shore to shore. 


A New Incandescent Arc Light. 


BY L. B. MARKS, M.E.* 
The incandescent arc to be treated of in this 
paper differs radically from previous forms. In 
it the electrodes are not in contact, while the 
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current is indirectly used in maintaining all the 
products of disintegration of the carbon in a 
state of incandescence or opalescence. 

Plate А shows the main features of the appur- 


tenance. It will be seen that the arc is enclosed 
in & emall envelope,. which is made of highly 
refractory glass. The envelope is closed at the 
bottom and provided on top with & metal plug 
having ап opening in it just large enough to ad- 
mit of the feed of the upper electrode. А fire- 
proof plug of  asbestos-pulp insulates the 
metal from the glass. À valve, shown in the plate, 
allows the egress of gas but prevents ingress of 
the air. With this construction the operation of 
the lamp will be as follows: 

Upon the closure of the circuit, and the spring- 
ing of the arc, the air in the enclosing envelope 
is robbed of its oxygen, the latter uniting with 
the carbon of the electrodes to form C O and 
C O, gases. 

The gases are brought to an exceedingly high 
temperature, at which they maintain the carbon- 
vapor issuing from the arc. This vapor is depos- 
itec in the form of a thin coating on the internal 
surface of the glass chamber. 

The expansive force of the gases may become 
sufficiently great, if no means of egress be pro- 
vided, to rupture the envelope; hence, & small 
safety valve is provided for their outflow. The 
only possibility of ingress of air is through the 
narrow space between the positive carbon and the 


plug; experience has shown that after tempera- 
ture has been raised beyond а certain point the 
amount of air that enters in this way is inappre- 
ciable : in any event, the oxygen is immediately 
converted by combination. 

It is important that the enclosing glass envel- 
ope be as small as possible, for the conservation 
of the radiant energy, and hence the efficiency, 
will depend largely upon the size of the chamber. 
The heat which in the ordinary arc-light ia dissi- 
pated in the air is here conserved and raises the 
temperature of the enclosed gases and vapor of 
carbon. ‘The proper conditions being fulfilled, 
the lamp maintains its maximum efficiency shortly 
after the current has been passed through it, and 
glows likethe incandescent with the brilliancy of 
the arc-light. ‘The arc proper is scarcely visible, 
but the entire contents of the chamber seem to 
be luminous, giving the appearance of a solid 
cylinder of light. 

The pressure, as well as the temperature of the 
enclosed gases has а very important bearing on 
the performance of the lamp, and affects to a 
marked degree the character of the carbon de- 
posit on the glass chamber. At this date no defi- 
nite figures can be given, but it appears that a 
high tension is absolutely required to give good 
results. 

The structure and constituency of the electrode 
are а]во pre-eminently important. Absolute 
purity of the carbons is imperative. 

Investigators in this field have apparently 
found it impossible to obtain all the requisite 
conditions. Beardslee' mentions а t of lamp 
similar to the one under discussion, but whether 
the size or character of the arc-enclosing cham- 
ber, the nature or management of the 8, OF 
the quality of the electrodes, or other features, 
made his arrangement impracticable, is not re- 
corded. Suffice it to say, the comparatively poor 
grade of arc. light carbon manufactured ten years 
ago would alone explain his failure. 


EFFICIENOY MEASUREMENTS. 


Measurements of the efficency and candle 
power of the light were made in the laboratory 
of Cornell University. The method employed 
in making the efficiency tests was that ibed by 
Nakano,’ in determining the efficiency of the arc 
lamp, and subsequently by the writer in an in 
vestigation on arc light carbons’. The ratio of 
luminous to total radiation of the lamp was taken 
at different angles below and above the horizon- 
tal. The values obtained are given in Table I, 
where L equals luminous radiation, T equals 


total radiation, and 7 equals radiant efficiency. 


1 G. W. Beardslee; U. 8. Patent, 265, 787, Oct. 10, 1882. 


2. H. Nakano: Efficiency of the Arc Lamp. Trans. Amer. 
Inst. Elec. Eng. Vol. VI, page 208, 1889. 


8. L. B. Marks: Life and Efficiency of Arc Light Carbons. 
Trans. Amer. Inst. Elec. Eng. Vol. VII, page 185. 1890. 


( Concluded on Page 82.) 
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ELECTRICITY. 


The The International Electrical 
International Congress, which completed its 
Electrical work with the general meeting 
Congress. held last Friday afternoon, has 
proved by general consent to be the most im- 
portant Congress of electricians which has yet 
been held, and ita work, especially that of the 
Chamber of Delegates, in regard to the names 
and values of electrical units, cannot fail to be of 
the greatest value in securing an identical nomen- 
clature for the science of electricity amung all 
the nations represented at this Congress. 

Some points, such as the standard unit of light, 
upon which an agreement was to be desired, still 
remain open questions. This, however, was due 
to the lack of sufficiently exact knowledge on 
these points rather than to any difference of 
opinion among the delegates, and in view of this 
the conservative course was adopted of awaiting 
further developments in these directions. 

The papers read were of invariably special 
interest and treated of many subjects which are 
being brought prominently before the electrical 
profession at present for solution, and lively in- 
terest was displayed in the discussions of these 
sabjects. 

It has been remarked that a great advance has 
been made in the achievements of each successive 
International Congress which has been held over 
those of the previous one, and in this respect the 
present Congress was no exception to the rule. 

The organizing of this Congress, which has 
been in the hands of several committees. has in- 
volved careful and laborious work on the part of 
many of the members to whose efforts the Con- 
gress is largely indebted for its successful results, 
and especial credit is due to Mr. Carl Hering and 
Mr. Kennelly for the effurts they have made in 
this direction. 


ce rere e DERE 
One of the most noticeable 


The 
Foreign features of the Congress was 
Delegates. the number of distinguished 


men of science from all over the world which 
composed the Chamber of Delegates, and it is 
not going too far to say that only ап event like the 
World’s Fair could make such a meeting possible. 

Aside from the scientific interest which attaches 
to this Congress the social advantages accruing 
from the meeting of the leading men of all 
countries in the electrical science will long be 
felt by the members, and the friendships thus 
formed will be of the greatest mutual advantage. 

The courtesies exchanged between the foreign 
and home delegates were noticeable. In the 
Chamber of Delegates the motion to adopt the 
name of Henry for the unit of Induction was 
made by Prof. Mascart, in deference to the wishes 
of the American electricians, notwithstanding a 
French Congress had already adopted another 
name for the same unit, and at several informal 
social meetings our foreign guests took occasion 
to warmly acknowledge the hospitality which 
had been extended to them during their visit to 
Chicago. 

The circumstances surrounding this occasion 
and the distinguished character of its members 
will make this Congress a feature inthe history 
of electricity whose prominence is unlikely to 
be eclipsed for many years. 


T o ELTER 
Long One of the most interesting dis- 
Distance cussions of the Congress took 
Transmission. place in Section C on the subject 
of long distance power transmission by elec- 
tricity. The discussion was divided between the 
system of high tension direct currents and multi- 
phase currents, the latter claiming a greater part 
of the attention. 

Prof. Crocker, who has given considerable 
attention to direct current machines of as high as 
five thousand or ten thousand volts, explained 
some of the difficulties in the construction of 
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such machines, and the precautions which are 
necessary in the methods and the extent of the 
insulation of the parts. 

The polyyhase systems were then taken up, and 
in the course of this discussion Prof. Forb. s ex- 
plained considerable of the work whioh is being 
done at Niagara and the types of machinery 
which are to be adopted. In the present light he 
considered the multiphase system to be the most 
practical factor in power transmission for general 
distribution. The dynamos for this plant will be 
of special design as a vertical shaft is required. 

A number of different schemes for transmission 
were considered during the meeting, and the pre- 
vailing opinion seemed to favor some form of 
multiphase currents, although the relative value 
of two-phase or three-phase currents was in 
dispute. 

The best number of periods per second is an 
important point which was also considered 
briefly, the general opinion being that a very low 
frequency was not compatible with a general sys- 
tem for both arc and incandescent lighting. 

Some descriptions of work in this di cection 
were given by & number of foreign engineers, 
which proved of great interest and will be given 
in a future issue of ELECTRICITY. 


General It has not been officially an- 

Electric. nounced, but it is a fact never- 
theless, that the most important action taken by 
the General Electric Directors last week was the 
appointment of a Committee оп Reorgani- 
zation. 

We are not able to predict, at present, whether 
the proposed organization will tend to strengthen 
or to weaken the position of the company. 

It is also a fact, though not yet announced, 
that all the district offices of the company, except 
Chicago, are to be dispensed with. 

Mr. H. McK. Twombly, who has been for some 
weeks de facto president and general mana- 
ger, is taking hold with vigor. His most radical 
moves so far are not open to public criticism. 
But that he should consider for one moment. 
however, the placing of a man like Mr. O. T. 
Crosby in в position where business experience 
counts for everything and a technical training 
for little, shows how easy it is for a good business 
man, which Mr. Twombly doubtless is, to make 
serious blunders in conducting an electrical en- 
terprise. Mr. Crosby is a valuable man, but his 
place is in the workshop, and not in a business 


office. 
We suspect that Mr. Twombly is already con- 


vinced of this. He cannot have failed to take 
notice that since the ill-advised shaking up in the 
Railway Department the best contract—that at 
Baltimore for fifty car equipments and three 500 
K.w. generators—has been secured by the West- 
inghouse Company. 

Discussion of Mr. Crosby's business qualifica- 
tions excites merriment among his best friends. 
Any reorganization which places good men 
in improper places is just as bad judgment 
from a business standpoint as placing improper 
men in good places. 

Other acts of Mr. Twombly, however, show a 
better insight into human nature, notably the 
decapitation of Mr. John I. Beggs, and the 
semi-official announcement that Mr. E. 1. Gar- 
field isalso about to walk the plank. 

The company received last week $800,000 in 
cash from the new syndicate, and this is to be 
followed by four more similar payments. It 
should also have received $500,000 from the Elec- 
trical Corport tion. 

The directors were in almost continuous session 
all cf last week, beginning on Monday by hear- 
ing reports from all the district managers. Ор 
Thursday night they did not &djourn until near 
oe КҮТЕ? | 

he outcome of the reorganization is yet in 
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doubt, but it will take place in a very short 
time. 

The bitter attack in a Boston paper, written by 
Mr. Coffin’s broker friend, was inspired be- 
yond question. It may have had the desired 
effect of convincing the New York directors that 
Mr. Coffin would be a dangerous man to turn 
loose under present conditions. 

The only reorganization which will merit the 
respect and confidence of the trade at large will 
be the placing of a man of experience and hon- 
esty, a man with thousands of friends and few 
enemies—such & man, for instance, as Mr. E. H. 
Johnson—in control of the business affairs of the 
company. Mr. Twombly should confine his 
attention to the finances, a subject of which he 


has knowledge. 


IT 18 at least two months since we have seen 
any newspaper mention of the Boston Comet, or 
the Young Napoleon of Electrics. 

ee .. (0: е... 


The Truth Last week we had occasion to 
is refer to an attack on General 
Coming Out. Electric published in a Boston 
paper. It was in reality an attack on the New 
York members of the Board of Directors and 
upon the former Edison management. We ex- 
pressed the opinion that the matter was instigated 
by a high official of the company. Sub- 
sequent events have confirmed our view, and 
no denial from him would change our opin- 
ion. A pointer on this theory is the following 
reference to the article from the Boston News 
Bureau, which never prints a General Electric 
item that is not authorized by the Press Agent. 


„Most of this the Boston News Bureau has 
reason to believe is not true. Jt is, however, 
true that the Edison Company was not found 
after the consolidation to be financially во sound 
as the Thomson-Houston, and that the New 
Yorkers have been the main sellers of the 
stock,” 


If Mr. Coffin is to live comfortably among his 
old friends and neighbors, it must be proved that 
he was not personally guilty of humbugging New 
England investors, and that he was a helpless 
agent in the hands of the wicked Board of Dircc- 
tors. 

By these contemptible methods it is, we believe, 
sought to prove Mr. Coffin an injured man. 

It may work in the rural districts, but not in 
communities like Boston and New York, where 
men’s wits are sharpened by communion with 
their felluws. 

We think this is about the last we shall ever 
hear of The Fallen Watchtower, The Shattered 
Comet, The Young Napoleon of Electrics. 

4......0-....: 

We HAVE had occasion from time to time to 
chide the Electrical World for its utter lack 
of moral courage in discussing the affairs of the 
General Electric Company when that company 
seemed likely to ride rough-shod over the coun- 
try, crushing out of existence scores of worthy 
companies and individual concerns. We still be- 
lieve that our criticisms, however severe, were 
fully merited. If the Electrical World had done 
ite full duty the Trust scheme would have flat- 
tened out months ago, instead of dying by de- 
grees; the trade atlarge would have had ample op- 
portunity to recover, and the present unfavorable 
conditions would not have been so serious in their 
effects. 

But while we have emphasized the shortcomings 
of the oldest of our contemporaries we are not 
blind to its many good qualities, nor to its 
meritorious achievements. The issue of the 
Electrical World for August 26 was a credit, not 
only to its publishers, but to the trade it repre- 
sents, and we felicitate its distinguished editor, 
Mr. Nelson Warhorse Perry. 

„5 


THE announcement of a receivership for the 


firm of Wallace & Sons will cause genuine grief 
throughout the trade. The firm's establishment 
at Ansonia has been for three decades closely 
connected with the electrical manufacturing bus- 
iness. Twenty years ago it was the common 
meeting place of many of the pioneers in the art, 
the scene of many interesting and valuable exper- 
iments, and in fact, the very centre of interest. 
It 18 indissolubly linked in memory with the early 
work of William Wallace, Farmer and Maxim, 
and was unquestionably the source whence Edi- 
son апа Brush imbibed many of their ideas for 
subsequent inventions. 

It is a pleasure to re^ord the statement of the 
officers that the company is solvent, will pay its 
debts in full, and soon be running again. The 
reputation of these gentlemen leaves no room to 


doubt the correctness of their statements. 
s... MeL ae 


As was generally expected, the troubles of 
Wallace & Sons forced the Ansonia Electric Com- 
pany to seek the protection of the courts tem- 
porarily. The statement of the latter company is 
not yet to hand, but there is no doubt the assets 
are abundant to protect all creditors. We know 
that we speak for the trade at large in expressing 
the hope and the belief that the company will 
emerge from its difficulties as strong as ever. 


...0»..:.. 


THERE is business to be picked up by a careful 
reading of ELEOTRIOTrr is General News" 
columns every week. 

.. 0 —— 2 


Mr. NRLSON W. PRRRT, editor of the Elec- 
trical World, has resigned his position. Mr. 
Perry's work this summer has been of great value 
not alone to his paper but to the public. He 
possesses in a marked degree the genuine news- 
paper instinct and a wide fund of general informa- 
tion, both grounded upon а solid technical train- 
ing. Mr. Perry cannot well be spared from elec- 


trical journalism. 
ee 0 — о 


À wELCOME addition to our exchange table is the 
Engineering Review, of London. Vol. I, No. 
1, is just at hand, bearing the name of Mr. J. 
Stephen Jeans as editor. A couple of pages are 
very properly given up in this number to con- 
gratulatory letters from friends of the editor, 
among whom are H. Bessemer, Andrew Carnegie, 
W. S. Caine, W. H. Preece and W. T. Stead. 
The Engineering Review will beto engineering 
what the Review of Reviews is to current mis- 
cellaneous literature, and а good deal more. It 
ought to have as many subscribers in America as 


in England. 
...О: · .... 


NOTWITHSTANDING the circumstance that the 
Edison General Company was in need of cash at 
the time of the consolidation, the facts remain 
that the Edison business was the foundation for 
the superstructure ; that it was Edison assets 
which saved the Trust from wreck three months 
ago, and that the Edison business has been the 
only real profit earner in the combination. 


..°о:- - ··· 


Еов the deluded publie who lost their money 
in General Electric there is cold comfort in the 
accusations of the Boston and New York factions 
that each was swindled by the other. ELECTRIC- 
ITY hopes that both factions have suffered іп 
pocket, as they have in reputation. 


Eugene Phillips's Clambake. 
Invitations are out for the fifteenth annual 
clambake tendered to the fraternity by the 
American Electrical Works of Providence, R. I., 
on Saturday next. The festivities of the day will 
be в very oasis in the desert of dulness and stag- 
nation, and no doubt will be largely attended. 


A Modern Cincinnatus. 

The following extract from а private letter re- 
ceived from an old newspaper man, Mr. G. W. 
Pearce, is apteresting. The articles referred to 
are those recently printed in a Boston daily in 
regard to General Electric affairs : 


‘* Boston, August 28d, 1893. 
“В.Е. GREENE, Ено.: 
“Му Dear Sir: . . . They were written by 
& State Street broker, who is laboring under the 
delusion that Mr. Coffin is the innocent victim of 
the wile: of ‘wicked partner’ J. Pierpont Mor- 
an. I have not heard anything funnier since I 
interviewed Rube Burrowes, the Alabama train 
robber, at Flamington Junction during the yellow 
fever epidemic at Jacksonville. Rube found out 
that I was connected with a daily paper having a 
large circulation, and he requested me to inform 
my readers that he was not at all the bad man that 
he was painted, and that if he did steal from rich 
Yankees on the trains, he never failed to give 
liberally to the poor Confederate cripples in 
his county. So it seems by the statements 
made by Mr. Coffin's friends that the worthy 
ex-shoe man left his bench as Cincinnatus left the 
plow, to take up arms for his countrymen, and 
battle against the wicked schemes of Wall Street. 
Of course everybody in newspaperdom and in 
financial circles here knew that Coffin would 
make a silly fiasco of the Electrie Trust, which 
was in the beginning апа is now the most 
asinine organization of dotard speculators that 
the history of industrial enterprise records in 
pages blotched with the life blood of trustful in- 
vestors. 


Common Sense from Canada. 


(The Canadian Electrician and Mining Review.) 


We gather from recent personal interviews with 
persons interested in clectrical matters in the 
United States. that the line of action taken by 
the General Electric Company towards manufac- 
turers of incandescent electric lamps is regarded 
ава huge mistake. Most of the lamp manufac- 
turers stood prepared to pay the General Electric 
Company a fair royalty on the production of 
their factories if a liberal disposition had been 
shown towards them. The attempt to crush them 
out of existence has aroused the determination 
that hy some means they will survive. The minds 
of inventors have been stimulated to produce 
lamps which could not be proved to infringe the 
Edison patents, and in many instances they have 
succeeded. This fact, as well as the decision in 
the case of the Columbian Lamp р and 
the brief period constituting the future life of 
the Edison patents, has resulted in the entire 
failure of the coercive policy of the General Elec- 
tric Company, which is likely to find little com- 
fort in the reflection that its treasury is minus 
many thousands of dollars which, had ite method 
been more conciliatory, it might have enjoyed 
possession of. 


Receiver for Wallace & Sons. 


Abundantly Solvent, but Unable to Get Cash. 

Wallace & Sons, manufacturers of brass and 
copper goods at Ansonia, Conn., with offices at 
No. 29 Chambers street, New York, have been 
forced to suspend on account of inability to 
make collections. Thomas Wallace, treasurer of 
the concern, and Robert M. Thompson, presi- 
dent of the Orford Copper Company, have been 
appointed receivers, on the application of John 
B. Wallace, secretary, and Uri T. Hungerford, 
manager of the New York office. 

The liabilities are placed at $875,000, of which 
$450,000 is on open accounts and $425,000 on 
notes. The nominal assets are put down at $2,- 
000,000, of which the plant and machinery are 
valued at $1,000,000; book accounts, $600,000, 
which are supposed to be good, and merchandise 
$400.000. 

Following the suspension of Wallace & Sons, 
the Ansonia Electric Company made application 
for a receivership, which was granted on Satur- 
day last. 


The Franklin-Oil City Electric Road. 

The Oil City Blizzard, which is published six 
miles away from the county seat. heads a notice 
of the Franklin and Oil City Electric Kailroad : 
“АП Aboard for Franklin, for Business, Base 
Ball, Politics, Court or the County Jail.” 
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A New Incandescent Arc Light. 


Table I. Ffficiency Measurements. 
Mean Current — 9 Amp. Mean P. D. — 55 Volts. 


Angle. 09 —109 —209 —40° —50 60° +10° +20° -+890° 
L 7 128 17. 22. 905 185 85 7. 7. 


195. 180. 155. 185. 135. 135 


180. 


T 155. 175. 


87, 


Fic. 2. 


values, the dotted line curves showing the distri- 
bution of luminous and total radiation respect- 
ively, and the full line curve the measure of the 
efficiency below the horizontal. 

The value of the mean hemi- spherical efficiency 
is obtained by integrating the curve, and is found 
to be 8.4 per cent. The mean efficiency of the 
ordinary arc is about 10 per cent. e mean 
efficiency of the incandescent lamp, according to 
Merritt” is rather below than above 5 per cent. 
The value obtained in the test of this new hght 
therefore lies between those of the two present 
forms of electrical illumination, approaching, 
however, more nearly that of the arc. 

While it is true that the average efficiency of 
the electric arc in open air nets about 10 per 
cent., it is questionable whether in commercial 
practice in this country this value is often 
reached. The writer has made tests of a standard 


| 
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rerricienty 
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brand of arc light carbon where the efficiency 
was only 7} per cent." 
Glancing at Fig. 1, we note that while the form 


1 H. Nakano; 1, c. 

2 E. G. Merritt: Amer. Journal of Science, Vol. XXXVII, 
page 167. 

8Trans. Amer. Inst. Elec. Eng., Vol. V11, Nos. 6 and 7, 
page 202. 


of the efficiency curve differs entirely from that 
of the incandescent lamp, it is not unlike that of 
the arc. The distribution of light-giving energy 
is, however, more uniform than in the arc, а fact 
which is more prominently brought out in com- 
paring the candle power curves of the two. While 
the approximate law, Hemi-spherical efficiency, 
= 1 horizontal, + i maximum, holds for the 
oa inary arc, the mean of several tests indicate 
t— 

Hemi-spherical efficiency = 3 horizontal + $ 
maximum, fairly represents the conditions mani- 
d by the incandescent arc, curves, Figs. 1 
and 2. 

Tests were made to determine the effect of 
initially coating the internal surface of the 
cylinder with various ingredients other than car- 
bon. No marked difference in the efficiency was 
discovered. Fig. 2, platted from values in Table 
2. represents a curve taken in this way. The 
mean hemi-spherical efficiency was 8.02 per cent. 


Table II.— Efficiency Measurements. 
Mean Current = 9 Amp. Mean P. D. = 55 Volts. 


-509  —809 -L90^ +40° 


Angle. —09 --109 —90° 
L 10.5 13.0 14 0 15.5 14.0 10.5 8.50 
T 155. 160. 170. 150. 140. 155. 150. 
есі. 
m 168 075 082 108 1100 .166 .067 


CANDLE POWER MEASUREMENTS. 


Table 3 gives the candle power measurements 
from which the curve, Fig. 3, was platted. Dis- 


/ | / 


400¢-?. 
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tances measured along the radii give the candle 
powers for the various angles throughout the 
zone of useful illumination." 

Table III.—Candie Power Measurements, 


Mean Current = 8 Amp. Mean P. D. = 68 Volts. 


Angle 0° —10° —20° —80^ --409 —50% —60° -+2 


Candle 
Power. 218 988 455 590 595 515 450 170 


(To be continued. ) 


A Curiosity. 


A correspondent of the London Electrical Re- 
view tells of a 200 c. P. Swan lamp made of green 
glass for a ship’s side light, which has been de- 
stroyed by the focussing of heat rays upon it by 


the reflector placed behind it. The heat has been 
so intense that the glass was softened, and the 
vacuum drew it in like the ‘‘kick” of a bottle, 
until the glass was perforated and the carbon con- 
sumed. He has another lamp drawn in also, but 
not perforated, the filament remaining intaet. 
Both were softened on the side next the reflector, 
so that it is evident that the filament did not 
touch the glass, but that the mischief was done 
by the concentration of heat in the focus of the 
mirror. The green is very dark in the glass, and 
absorbs a lot of heat. 


Performance of Street Railway Power Plants. 


( Concluded.) 


BY WM. A. PIKE AND Т. w. HUGO.* 
TEST NO. 8— THIRTY-FIBST STREET STATION, MINNE- 
APOLIS, OCTOBER 21 AND 20, 1892. 


The plant at Thirty-first street consists of ten 
(10) 16 inches by 27 inches by 16 inches Westing- 
house compound engines, nine of which are belted 
directly to Thomson-Houston generators ; the 


other is belted to an exciter and to an arc-light 
machine. 

Five of the engines only were in service at the 
time of the test, and were connected to the main 
steam-drum in the boiler room by long 8-inch 
pipes with а number of ells and valves in each. 

There аге seven (7) Stirling boilers of 287 
nominal horse power each. "These are conn 
by 8-inch pipes to the main steam-drum above 
referred to. 

During the first test, boiler No. 7 was discon- 
nected from the steam-drum and used for fur- 
nishing steam for pumps. atomizers, etc., and 
enough of the other boilers were used to furnish 
steam to the engines. | 

During the variable load or service test. boiler 
No. 7 was not used, and the other boilers in ser- 
vice furnished all steam used for engines, pumpe 
and atomizers ; all connections to boilers except 
those in use were blanked off or known to be 
tight. 

The same apparatus for weighing water, oil, 
etc., and for determining other data, was used as 
in the tests of the other planis, except that iron 
tan в were used for weighing the water and the 
sane precautions taken to insure that the results 
would be reliable. 

Rheostat for Obtaining a Steady Load. 


In order to obtain a steady load on these en- 
gines, it was first proposed to pass the current 
through a water rheostat composed of wrought 
iron rods 1 inch in diameter, iu a tank through 
which water was kept circulating. It was found, 
however, that after a short time scale, similar to 
that deposited in boilers, would collect on the 
rods and that then they would burn out. To obvi- 
ate this difficulty, an open-air rheostat was 
extemporized by Messrs. Cooper and Morell, of 
the Street Railway Company. This rheostat con- 
sisted of 1,200 feet of 4 inch iron rods, clamped 
together and arranged in two sets of 600 feet each 
in parallel. This combination was supported on 
bearers placed across a repair pit in the car 
house. By this means it was found practicable 
to obtain a very steady load of any amount re- 
quired, the only trouble being that in some cases 
the joints were imperfect, due to the haste in 
which the rods were put together. 


Later tests, with a more carefully constructed 
rheostat, have given entire satisfaction. In this 
way a steady load can be obtained much more 
easily than by means of a friction or Prony brake, 
wherever engines are used for running genera- 
tors. 

STEADY LOAD TEST, OCTOBER 21, 1892. 

It was intended to make a continuous run of 
eight or ten hours under a steady load, obtained 
by passing the current from the generators 
through the water rheostat above referred to. 
On account, however, of scale forming on the 
wires the rheostat_burned out after a shert time, 
and it became necessary to improvise а new rheo- 
stat, as also referred to above, This mishap re- 
duced materially the length of the test under 
steady load, but the records were so carefully 
taken that each ten minutes gave results complete 
1n themselves, so that the final results, as given 
below, are considered to be as accurate as if the 
actual running time were longer. 


Summary of Results. 


Duration of сөс. . 4 h.35m 
Average Погзе-розуег............................. 188.3 н. 
Average steam pressure at bollers.............. 131.5 108 
Average steam pressure at engines............. 118.5 Ibs. 
Average moisture In віеат...................... 4 р; с, 
Total water per hour, ав evaporated............ 19,549.5 Ibs. 
Net dry steam per hour, as evaporated......... 182798 Ibe. 
Average steam per horse-power per hour under 

above conditiouhlnss sss ͥ 51 103. 
Probable average steam per hour, if full boiler 

pressure had been had at engines (1088 esti- 

mated at 1 PoC.) csv eee ² ˙·¹¹ 29.47 Ibs. 
Average temperature of feed water 57.44 deg. 


Total water furnished main bolilers............. 55.063 lbs. 
Amount of water collected from drips and loop. 1,760 Ibs. 
Net dry steam from main bollers................ 79. 759.7 Ibs. 
Total water furnished for nS atomizers, etc. 14,540 lbs. 
Percentage of steam required or pumps, atomi- 

zing Oil, etc.. as compared with steam used 


in engines, reduced to same pressure....... 15.9 p. c. 


* Abstract of paper read at the Chicago Meeting of the 
American Society of Mechanical Engineers. 


Aud. 30, 1893 


ELECTRICITY. 


NO. 3-А TEST TO DETERMINE COST OF 
ATOMIZING OIL. 


To settle this question, а run of three and one- 
half (33) hours was made October 24, 1892, Muning 
which the auxiliary boiler was used to furnis 
steam for atomizing the fuel oil only, and the 
amount of steam used for this purpose and also 
the amount evaporated forthe use of the engines 
determined. 


TEST 


Results. 


Total water from boilers used for service....... 58,784 103. 
Total water from boilers used only for atomizing 
Oll. co aera ERA QE BEEN ici eae wee rows 8,830.5 108. 


Average steam pressure in service boilers...... 182.7 103. 
Average steam pressure in atomizer boller..... 181.8 108 
Ratio of water used for atomizing tototal water 

for All рагрозев............................... 18.4 p. c. 


TEST NO. 20—TEST OF PLANT IN AOTUAL SERVICE, 
OCTOBER 26, 1892 — LENGTH OF TEST, 20 HOURS 


40 MINUTES. 

Total water used in bollers...................... 354,705.4 108. 
Moisture іп чбеапа............................... 4.05 p.c. 
Total dry вїеаш................................. 830.517.2 los. 
Average pressure іп bollerss . 184.4 deg 
Average temperature of feed water............ 51.4 deg 
Average һогве-роугег............................ 522.5 
Maximum һогве-ротег.......................... 901.25 
Minimum һогве-роугег.......................... 77.49 
Average dry steam per horse-power per hour.. 29.2 
Average electric horse-power.............. ..... 434.2 
Average loss in horse-power between engines 

and line (by difference)..................... 88.3 
Percentage of loss between engines and line... 16.9 p. c. 
Friction of engine alone in horse-power as de- 

termined by friction cards.................. 14.27 h.p 
Percentage as compared with maximum horse- 

power of any one engine............... . . 87-10р.с 
Equivalent water, from and at 212 deg., per 
pound elo!!! ve E Ern 14.48 lbs 

Equivalent evaporation per pound standard 

/ ĩðĩͤ Kyu е ТТ ee Vid ia 9.87 108 
Cost of fuel ой for whole test................... $99.07 
Total car mileage in. 6,296.4 
Cost for fuel oll per car mile.................... $.01578 


Summary of Result, all Tests Comparative 
Cost per Horse- Power per Hour. 
From tests made at the Thirty-first Street Sta- 
tion, under the title of * Test No. 3,” 16 is de- 


termined that the cost of running the ne- 
cessary pumps and atomizing the fuel oll 1s, 


in percentage of the whole power ............ 15 9-10 p.c. 
Cost, in percentage of the whole power, of 
абош1тегяй...................................... 13 4-10 p.c. 


— — 7—2—— 


Cost, in percentag of the whole power, of pumps. 2 2-10 p.c. 
Cost of fuel otl for main engines, Test No. 1," 

using steam of 114 per cent. saturation, with 

fuel oll costing $0.0226 per gallon, weighing 

68-10 lbs. per gallon, per day, including 


Aeon 8 $157.85 
Cost of running necessary pumps............... 8. 
Cost of running condenser engines.............. 6.87 
Total cost of power, “ Test No. 1," per day...... $168.67 
Cost of labor, per аау............................ 61.50 
Cost of lubricating oil and waste, per day....... 14.71 
Total cost per даау................................ $231.88 
Cost, as above, per һойг......................... 10.92 
Cost, a3 above, per horge-power per hour....... $0.00881 
Cost, as above, per electric horse-power per 

6! ООА AES QUUM UA SR 0.01004 
Cost, ag above, per car mile . 0.01346 
Cost of fuel otl for main engines, ** Test No. 2," 

using Steam of 2 4-10 per cent. saturation, 

with fuel ofl costing $0.0226 per gallon, 

weighing 6 8-10 Ibs. per gallon ; per day, not 

Including аштігегв.......................... $92.21 
Cost of steam for аї0шілегв. ..................... 12.35 
Cost of running necessary pumps..............-- 2.30 
Cost of running necessary condenser engine.... 5.75 
Total cost of power, Test No. 2"............... $112.61 
Cost of labor, per дау............................ 23.83 
Cost of lubricating oil and waste per day........ 7.82 
Total cost per дау................................ $144.26 
Cost, ав above, per hour.......... РЕТРО РЕ 86.76 
Cost, as above, per horse-power per hour........ 0.00895 
Cost, ав above, per électric horse-power per 

II (v0! ЕУРО PEN 0.01088 
Cost, as above, per car mlle...................... 0.01464 


NoTEÉ.—The slight difference between the cost per horse- 
power given here, and that from the other test, comes from 
assuming the cost of atomizing oll, running pumps, con- 
denser engines, etc.—as given by percentages. Тһе results 
arə within less than one per cent. of each other, showing 
the cost of atomizing, etc.—as obtained directly and by the 
above percentages—to agree remarkably well. 


Cost of fuel for main engines. Test No. 8,” 
using steam of 4 5-100 per cent. saturation, 
with fuel oil costing $0.0226 per gallon, 
6 3-10 lbs. per galion, per day, including 
steam used for atomizerB. and necessary 


õÄ%ê³ÜWrĩũk.ĩßꝛo V $99.04 
Cost of labor, per дау............................ 16.83 
Cost of lubricating oll and waste, per day....... 4.02 
Total eost per ашу................................ $119.89 
Cost, as above, per һойг.......................... $5.80 
Cost, as above, per horse-power per hour....... . U.01110 
Cost, as above, per electric horse-power per 
///! :»õñ,n 0.01386 
Cost, as above, per car mlle.......... .......... 0.01904 


It must be noted here in comparing the cost 
of power during Test No. 8" with that of 
„Test No. 1” and Test No. 2," that less than 
half of the power of the plant was used from 
which the data was obtained for Test No. 3,” 


апа, consequently, the item of labor is somewhat 

high in proportion to the horse-power developed, 

for with double the horse-power the labor item 

would not be materially increased. 

Comparison of Cost per Car Mile—Subdivided 
Power vs, Concentrated Power. 

In making this comparison, the results as ob- 
tained from the above tests at Thirty-first Street 
are compared with those obtained from the test of 
E кре expansion engines at Power House 

о. 1. 

In order that the results may be properly com- 
pared, the following assumptions are supposed to 
apply to both plants, though they were different 
when the tests were made : 


Cost of fuel ой per gallon........................ $.0257 
Evaporation, from and at 212 deg., per pound of 

J ———L— Q 14.48 108. 
Total car mileage to be provided for 17,118 
Average horse-power for 31 h. 30 m. for above 

mileage, Power House No. 1................. 1.208.5 
Average horse-power for 21 h. 30 m. for above 

mileage, Thirty-nrst Street Power House... 1,173.0 


NoTE.—Thils difference comes from the difference іп fric- 
tion at the two stations. At No. 1 it is estimated at 20 per 
cent., and at Thirty-first Street at 17 per cent. 


The following figures. which are as close as 
could be obtained from the auditor’s office, are 
the basis of the fixed charges," which go to 
moke up total cost, and will serve as basis of com- 
parison. 


Value of real-estate and buildings, assumed to 


be the same for both plants for comparison. $35,000.00 
Value of engines, Power House No. 1............ 60,000.00 
Value of boilers, Power House No. 1............. 25,000.00 
Value of line shafting. Power House No. 1. 15.500.00 
Value of belting, Power House No. 1............ 5,000.00 
TOUR. сема ее ако $106,500.00 
Value of engines at Thirty-first Street......... $35,000.00 
Value of boilers at Thirty-first Street........... 25,000.00 
Value of belting at Thirty-first Street. 1.500.00 
TOUM сы ⁵ — —— Á— ÓÓ $61,500.00 
Rate of interest on investment.................. 6 p. c. 
Rate of depreciation on machinery, boilers, etc. 10 p.c 


Cost of Labor, Power House No. 1. 


10 men at $55.00 per month..................... ꝗ e $550.00 
4 men at $65.00 per mont. 360.00 
1 man at $75.00 per month........................ 75.00 
1 man at $80.00 per month........................ 80.00 
1 man at $100.00 per month....................... 100.00 
f . TP $1,065.00 
Or $35.50 per day. 
Cost of Labor, Thirty- First Street. 
6 men At $55.00.................................... 880.00 
1 man at $75.00 ù 0 t ĩ аә 75.00 
1 man at $100.00................................... 100.00 
M/ ra ГЕОЛОГ О $505.00 


Or $16.83 per day. 
Cost of superintendence reckoned at $2.75 per day 
per station. - 
Cost of Lubricating Oil and Waste, Power- 
House No. 1. 


Cylinder oll, 126 gallons per month, at 50 cents.. $63.00 
Engine oll, 9416 galions per month. at B cents.. 28 62 
500 lbs waste at 10 cent. 50.00 
lll! ⁵ðV2Ldm $136.62 


Or $4.55 per day. 


Cost of Lubricating Oil and Waste at Thirty- 
first Street, if all Engines Were in Use. 


Cylinder oll. 63 gallons........................... $31.50 
Engine oll, 60 АПОПВ............................ 12.00 
Crank-case oll, 878 gallon ss. 56.70 
Waste, 200 10Юв................... ꝛ 20.00 
r; ⁰⁰ A Г СООТ $120.20 


Or $4.00 per day. 
Total Cost per Day of 21 Hours 30 Minutes, at 
Power House No. 1—Car Mileage, 17,118. 


Fuel otl for 1,203 B. P. at rate of 25.4 lbs. water 
er horse-power per hour from and at 212 
egs.. and 14.48 lbs. water from and at 212 


degs. per Ib. oil.............. Ls eg res е ав .....7,958 gals. 
cost at $0.0257 per gallonn . 186.53 
Interest оп тасһіпегу........................... 17.58 
Interest оп real-estate and bulldings........... 5.59 
Depreciation of machinery................... us 29 80 
Lubricatiug oll and мазіе........................ 4.55 
П Воо ОВЧИНИ Ri RR ĩᷣͤͤ eins ER ERO 8 35.50 
Superintendence................ .. —— ДҮ ТС 2.75 
Cost рег car mile, Power House No. 1, for fuel 

Oil, labor, lubricating ОП, waste and super- 

intendence.................. FFF F. 01383 
Cost per car mile for interest and depreciation. ‚003065 


Total Cost per Car Mile, Power-Itouse No. 1, 
$0.16398. 

Norz.— This includes. ag М should, 45 Ibs. per horse- 
power per hour for condenser engines, pumps, atomizing 
Total Cost per Day of 21 Hours 80 Minutes, at 

Thirty-firat Street. if Car Mileage Were 


17,118. 

Fuel-ol1l for 1.173 H. p., at rate of 83 28 lbs. water 

рег horse-power per hour.................... 9,200 rals. 
Cost at $0.0257 per galloᷣ n $236.55 
Interest on machinery........... d Ra dae Cu d 10.11 
Interest on real-estate..................-- eere 5.59 
Depreciation of machinery 16.88 
Lubricating oll and waste........................ 4.02 
% КК ⅛ ͤ ⁰¶⁰y⁰ydß 8 16.88 


Вирегіп(белдепсе.................................. 


2.75 
Cost per car mile, Thirty-first Street Station, 
for fuel, oll, labor, lubricating oll and waste, : 
and вчрегіпбелпдепсе......................... $0 01513 
Cost per car mile for interest and depreciation. 0.00190 
Total cost per car mile, Thirty-first Street 0.01703 


Percentage in favor of concentrated power..... 8 2-10 p. c. 


In this comparison of concentrated &nd sub- 
divided power it has been our object to put both 
plants on the same basis as far as it is proper, 
and to make the result depend on the real differ- 
ence between the two. For these reasons the 
Thirty-first Street plant has been treated as if it 
were covering the same mileage as the No. 1 
plant, and that it required the same horse-power 
on the line to do it. 

The result, ав given above, shows very little 
difference in cost per car mile, and if the pressure 
at the engines were 140 lbs., as required by the 
contract for the спеша, we estimate that at 
least 6 per cent. would be saved in steam, and, 
therefore, in fuel oil, which would bring the 
total cost per car mile down to $.01615 for the 
Westinghouse plant as compared with $.016398 for 
the No. 1 plant, or 1j per cent. less. 

In considering the relative adaptability of the 
two systems to street railway work it should be 
remembered that the subdivided system allows 
of the shutting down of one or more engines 
when not needed, as during the slack time in the 
forenoon, middle afternoon and evening. This 
would be felt in economy more when the plant 
was in full operation than under present condi- 
tions. | 

Another matter which cannot help affecting 
economy is the very rapid regulation of the 
smaller engines, thus adapting themselves more 
readily to variations in load than ie possible with 
the engines of the Corliss type. Ina regulation 
test, October 26, 1899, it was found that the gov- 
ernors on the Westinghouse engines were able to 
change from a very heavy load to а mere friction 
load within four revolutions, or one second of 


time. 
(Concluded. ) 


World's Fair Notes. 


Brush Electric Company's Exhibit. 


The exhibit of the Brush Electric Company, 
which occupies а space near the southwest corner 
of the Electricity Building of the World's Fair, 
is one of the most comprehensive displays of 
electrical machinery to be found on the grounds. 
Included with the Brush exhibit is the Short and 
the Sperry Electric Railway Companies display 
of street railway apparatus. The space occupied 
by the machinery amounts to nearly 9,000 square 
feet, a portion of which is devoted to a small office 
that forms a very conspicuous object in this part 
of the building. It ia of Greek architectural de- 
sign and is used as an office and reception room 
by the representatives of the company. 


As an exhibit the Brush Company have ar- 
ranged & number of dynamos representing the 
various sizes and designs near the outer line of 
their space, the centre of which is occupied by 
racks of arc lamps and switchboards. A very in- 
teresting part of the exhibit is acollection of all 
machines which were built by the company in 
the first years of its existence and sold to various 
customers. Most of these machines have certifi- 
cates attached, showing the date of sale and 
length of time in actual service. The illustration 
Shown in the frontispiece is that part of the ex- 
hibit occupied by the switchboard which is used 
to distribute the currents to the various ma- 
chines. | 


А New Arc Light Machine. 


Said to Have 14 per cent. Greater Efficiency than Pres- 
ent Types. 

The Westinghouse Electric and Manufacturing 
Company has perfected an arc-light dynamo 
which, it is claimed, is a great advance over any- 
thing heretofore made. It is a direct current ma- 
chine, and is controlled automatically. It will 
be made in sizes up to 80 lights each, and is said 
to have shown an efficiency of 94 per cent. on 
actual tests. 
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On the Transmission of Electric Signals 
Through Space. 


BY W. Н. PREECE, F.R.S." / 


In the year 1842, Henry showed how the dis- 
ruptive discharge of а Leyden jar in an upper 
chamber of his house magnetized needles in a cel- 
lar 80 feet below. 

The introduction of that beautifully sensitive 
instrument, the telephone, in 1877 made us ac- 
quainted with disturbances and influences be- 
tween neighboring wires аба distance which sur- 
prised every one. Morse signals, cross talk, 
strange noises, impaired the efficiency of tele- 
phone working. 

In 1884, telegrams sent to Bradford (England) 
in Morse characters from the General Post Office, 
London, through а gutta-percha covered copper 
wire in an underground iron pipe, buried in the 
street, were read upon an open telephone circuit 
consisting of au iron wire carried on poles on the 
housetops 80 feet away. 

In 1885, Mr. Edison showed how it was possible 
to communicate witha moving train by utilizing 
the electrostatic influence between a circuit 
erected upon the poles on the side of a railway 
and a telephone circuit carried by the train. 

In the same year, I made many experiments to 
determine whether the effects observed in Eng- 
land were due to electro-magnetic induction, and 
were quite independent of the earth ; and also to 
find out how far the distance between the wires 
could be extended before this influence ceased to 
be evident. 

With our ordinary telegraph working currents 
the region of disturbance reached a distance of 
8,000 feet, while the effects were detected on 
parallel lines of telegraph 10} miles apart, be- 
tween Durham and Darlington. Even between 
the East and the West coasts at the border, a 
distance of 40 miles, currents produced at New- 
castle on the Jedburgh line were distinctly heard 
at Gretna on a parallel line. Theee later results, 
inthe North of England, were vitiated by the 
presence of a large network of railway an1 other 
telegraphs between the two places. and as they 
may not have been due solely to direct electro- 
magnetic induction through space, but to electro- 
static effects between neighboring wires as well, 
I took a district in the West of England, be- 
tween Gloucester and Bristol, along the banks 
of the River Severn, where for a length of 14 
miles, and at an average distance apart of 4.5 
miles, no intermediate disturbing conductors ex- 
isted between the pole lines. The Valley of the 
Mersey, and several other localities in England 
where no disturbing elements existed, were simi- 
larly investigated. 

It is necessary at the outset to point out that if 
we have two parallel conductors separated from 
each other by a finite space, and each forming 
part of a separate and distinct circuit, either 
wholly metallic or partly completed by the earth, 
and called respectively the primary and the 
sccondary circult, we may obtain currents in the 
secondary circuit either by conduction or by in- 
duction, and we may classify them into those 


due to— 
1. Earth currents. 


2. Electrostatic induction. 
3. Electro-magnetic induction. 

It is very important to eliminate (1), which is a 
case of conduction, from (2) and (3), which are 
cases of induction. 

1. EARTH CURRENTS. 

When a linear conductor dips at each end into 
the earth, with which it makes a good connection, 
and voltage is impressed upon it by any means, 
the resulting return current would probably flow 
through the earth in & straight line between 


* Paper read at the International] Electrica] Congress, 
Chicago. 


these two points if the conduction of the earth 
were perfect; butas the earth, per se, is a very 
poor conductor indeed (and probably is a con- 
ductor only because it is moist), lines of cur- 
rents flow spread about symmetrically in a way that 
recalls the figure of a magnetic field. These 
diffused return earth conduction currents are 


evident at great distances. 
These lines of current-flow are very easily 
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iraceable by means of exploring earth plates or 
rods. The primary current is best produced by 
alternating currents of such a frequency as to ex- 
cite a distinct musical note on a telephone, and 
if these currents rise and fall periodically and 
automatically they produce an unmistakable 
wail. If they are made and broken by a Morse 
key they can transmit readable signals. The 
secondary circuit, which contains the receiving 
telephone, is completed in the case of the earth 
by driving two rods iuto the grourd, or, in the 
case of water, by plates dipping into the water at 
а distance of from five to ten yards apart. 

In this way the town moor near Newcastle, 
the sands and the land about Lavernock and 
Penarth, on the coast of South Wales, the water 
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of the Bristol Channel, the towns of Liverpool 
and Leeds, and London itself, have been 
thoroughly explored ; and it has been proved 
that the distance to which these lines of flow can 
be detected depends upon the intensity of the 
primary current flowing, on the area of the sur- 
faces in contact with the earth, on the resistance 
of the portion of the earth utilized, and on the 
dryness of the season. In London the currents 
working the City and South London Electric 
Railway affect recording galvanometers at Green- 
wich, 44 miles away, and а diagram of the train 
service on the railway can be recorded in any 
part of the metropolitan area. 

The distance in sea water is not so extensive, 
for the latter is & better conductor than earth; 
still, with primary currents of 15 amperes, effects 
have been traced to one-third of а mile. 

In all cases where disturbances have been 
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created by electric tramways they have been 
shown to be greater in summer than in winter. 
It is very necessary to be able to distinguish or 
separate these earth currents from currents due 
to induction, for they are very apt to give false 
effects and to lead to erroneous conclusions. 
This is easily done, if the instrument be sensitive 


enough, by making the primary current continu- | 


ous when the earth current also becomes con- 
tinuous, while induction currents are momentary 
and are observed only during the rapid rise or 
fall of the inducing cause. 
ELECTROSTATIC INDUCTION. 
When a body, A (Fig. 2), is electrified by any 


means and isolated in a dielectric, it establishes 
an electric field about it. Lines of electric force 
are projected from itin every direction; and if 
in the direction of any of these lines of force 
there is placed another similar body, B, it is also 
electrified by induction. If B be placed in соп- 
nection with earth, or with а condenser, or with 
any large body, then the charge of the same sign 
ав А is conveyed away, and B (Fig. 3) remains 
electrified in the opposite sense to A, and to the 
same amount À and B are seata of electric force. 
They form а stress, and are the ends of a line of 
force. The dielectric between them is displaced 
or polarized electrically. It is in a state of strain 
and remains so as long as A remains charged. 
but if A be discharged, or have its charge reversed 
or varied, then similar changes occur іп B and 
through the dielectric separating them. 

If A (Fig. 4, be a flat disc electrified positively 


Fra. 4. 


and be placed inside a ring, B, then the ring be- 
comes the termination of lines of electric force, 
and the sum of their terminal negative charges is 
equal to the whole positive charge of A. A may, 
in each of the above cases, be the section of a 
continuous wire or conductor forming part of a 
complete circuit. The charge on A may be due 
to the electric force of a primary current, while 
in the secondary conductor, B, the displaced 
charge in flowing to earth establishes a mo- 
mentary current whose direction and duration 
depend on the current of A and on its rate of 
variation. 

The strained state of the dielectric and the 
charges on A and B remain quiescent as long as 
the current flows steadily; but if the primary 
current ceases or falls, then we have the secondary 
currents in each conductor, as shown by the 
arrows, and flowing until equilibrium 1s restored. 

The secondary currents, due to discharge, flow 
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Fic. 6. DURING CHARGE. 


in opposite directions at each end, and there is 
always some intermediate zero point. 

It is thus easy in long circuits by observing 
their direction to differentiate currents of induc- 
tion dne to electric displacement from those due 
to electro-magnetic disturbance. 

The dielectric plays just ав important a part in 
the electrical operations that occur as do the 
conductors. Its molecular disturbance cannot 
be neglected. It is subject to strain and varia- 
tions of displacement in one direction, while it 
is permeated by a wave of energy in another 
direction, viz., in the direction of the primary 
current. In fact, itis a question much discussed 
at the present day whether the prime action in 
all current effects is not this wave or flux of en- 
ergy passing longitudinally through the dielec- 
tric in the direction of its length, and that noth- 
ing whatever passes through the conductors, 
which are mere passive agents in the matter, 
wasting energy but not transmitting it. 

There are two views of the formation and sup- 
port of acurrent. The one following Faraday 
regards it as the continuous discharge of the 
continuous charged molecules of the conductor, 
the action originating in and being propagated 
uniformly throughout the conductor. The die- 
lectric plays only a secondary part. The other, 
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derived from Maxwell by Poynting, regards а 
current ав the consequence of the propagation of 
& wave of electrical energy through the dielec- 
tric in the direction of the line and which reaches 
the wire from the exterior. The conductor plays 
а secondary part; it simply dissipates the energy 
conveyed by the dielectric. The current is set 
up on the surface, and it penetrates the interior 
comparatively slowly, while its distribution in 
any given sectional area of the conductor is not 
uniform. 

The truth lies probably in a combination of 
each view. The dielectric is as much an essen- 
tial agent in the action as the conductor, and in 
each plane perpendicular to the current the 
charge and discharge of contiguous molecules, 


the formation of an electric field, the formation. 


of a magnetic field, the flow of energy across this 
plane and parallel to the conductor, its dissipa- 
tion as heat in the conductor, are all simultaneous 
and self-dependent, and equally concerned in the 
final result. 

In a complete metallic loop, like a telephone 
circuit, the energy is propagated in the dielectric 
between the wires; it is dissipated in the wires; 
there are longitudinal waves propagated through 
the dielectric parallel to the wires, and there are 
other circular electro-magnetic waves emanating 
from each conductor as a centre and flowing asa 
resultant in planes perpendicular to the wires. 


Thus there are lines of electric force, lines of 
magnetic force, and lines of energy-flow. The 
first determine displacement, and are controlled 
by electrostatic capacity ; the second determine 
electro-magnetic disturbance, and are controlled 
by inductance ; the third determine transforma- 
tion of energy, and are controlled by resistance. 
Time enters into the consideration of the longi- 
tudinal flow of the energy through the system, of 
the electro-magnetic disturbande through the 
dielectric at right angles to this flow, of the rise 
and fall of the current at each point of the cir- 
cuit, of the character of the current at each point 
of the circuit, of the character of the curient, 
whether continuous or alternating, and, if alter- 
nating, of the frequency of the complete alterna- 
tions. 

The effects of electrostatic induction do not 
play ап important part in the inquiry immedi- 
ately before us, but they are of great consequence 
in considering questions of speed of signalling in 
submarine cables and clearness of speech in long 
distance telephony. 

(70 be continued.) 


New Beacon Lamp at 44 Broad. 


The General Electric Company is magnani- 
mously doing a fine piece of gratuitous advertis- 
ing for the new incandescent lamp that has re- 


cently been put on the market by The Beacon 
Vacuum Pump and Electrical Company. As if 
conscious that other processes than those of ac- 
tions at law must be followed to secure the 
supremacy of the Edison lamp, the officials of 
the General Electric Company have adopted this 
method of comparing their own with other 
lamps and a number of New Beacon” lamps 
have been placed on service in the chief offices of 
the General Electric Company at 44 Broad street. 

We believe that not so much to enjoy the supe- 
rior brilliancy of this new lamp as for compari- 
son with Edison lamps were these New Bea- 
cons" installed. Be that as it may, amusement 
has been caused by this unwonted action on the 
part of the Trust, as it displays unmistakably the 
serious straits to which that gigantic concern has 
been reduced for an argument against the new 
Beacon lamp. Were it possible to suppose for a 
moment that, in attempting such a comparison or 
contrast, the General Electric Company would 
act in a fair and unbiased manner—a thing that 
has never yet been known to be done under an 
circumstances since the Trust was organized, 
the makers of the New Beacon " would have по 
fear of the results; and even with sinister efforts 
being made to discredit the new lamp, nothing 
but benefit can accrue to the manufacturers for 
the publicity thus given their new lamp. The 
Beacon Vacuum Pump and Electrical Company 
is feeling grateful almost beyond expression for 
the splendid advertising its new lamp is receiving 
from its quondam opponent, the General Electric 
Company. 


Charcot and His Fruitful Labors. 


The death, at Morvan, France, of Jean Martin 
Charcot, which has lately been announced, recalls 
the significance of his labors in the new field of 
electro-therapeutics, and the extent to which the 
world is indebted to the French physician and 
scientist for his earnest recognition and uphold- 
ing of the value of electricity in medicine. It is 
unquestionably much to these labors, and to the 
enthusiasm and conscientious work of those who 
took their inspiration from them, that the marvel- 
lous possibilities that are now opening out in the 
most merciful and efficacious method of alleviat- 
ing and curing disease that the world has known 
are due. 

Dr. W. J. Morton, who is deservedly recog- 
nized as the leader of electro-therapeutic devel- 
opment in this country, was for some time a stu- 
dent with Charcot, and on being asked by a 
representative of ELECTRICITY for some details 
of the character and work of his illustrious 
master, he said: 

„In the death of Charcot the medical profes- 
sion of the world has met with an irreparable 
loss. His was & unique, one might say an isolated 
character, in the sense that he combined both the 
true scientific spirit of hard work ever conducted 
on a pathological basis, i. e., upon postmortem 
findings, together with the happiest facility for 
culling, systematizing and popularizing the re- 
sults of his labors. In this sense, I may truly 
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say. he was most remarkable, and ranks with such 
men ав Virchow and Pasteur. Enthnsiastic by 
temperament, he never allowed his enthusiasm to 
get the better of his reason. Keen to detect iso- 
lated and hitherto unobserved medical anomalies, 
he never rode a hobby, but viewed his single 
facts in a grand correlation with all knowledge. 
His character was so broad and generous that he 
gathered about him special workers in all direc- 
tions of medicine, stimulated them individually 
to special research, imbued them with his own 
confidence and methods of labor, and finally, so 
to speak, aided their combined labors so that the 
entire medical world got the crystallized benefit 
of their aggregate toil. By these methods he 
created is can only be regarded as a school of 
medicine, for the results of his work are as pecu- 
liar y stamped with the impress of his character 
as they are everlasting. His published works 
constitute a small library in themselves, and cover 
avery wide range ef subjects. 

„The time that I spent at the Salpétriére in 
Paris. listening to Professor Charcot's lectures, I 
now look back to as the most instructive and de- 
lightful experience that has occurred to me in a 
medical] life. 1 returned to America full of these 
new ideas, as well as of a vast amount of clinical 
and pathological instruction in the class of ner- 
vous diseases. I gave many demonstrations to 
physicians, illustrating the Charcot methods, 
hypotheses and, facts of mesmerism, and intro- 
duced into this country the use of statical elec- 
tricity.” 

Dr. Morton was here asked what were likely to 
be the developments in this country in the near 
future on the foundations thus laid by Charcot. 
He replied: ‘‘ Well, we shall soon see some 


wonderful developments, although our progress 
has been comparatively slow. Like all pioneers, 
I found the conservatism of set barriers difficult 
to move. To push these ideas was like sticking a 
lance into the mud; the hole was no sooner made 
than it filled up again. To-day I have the inesti- 
mable privilege that all may have who in the 
beginning, knowing they are right, persist, of 
seeing both hypnotism and static electricity fully 
and cordially recognized. You ask me regarding 
Charcot’s relations to the advancement of electro- 
therapeutics. I can only say that his mind was 
singularly alert to therapeutic measures, medic- 
inal, mechanical and electrical. His great desire 
was to cure diseases. You know it has been said 
of many very scientific physicians that their in- 
terest in a case was confined to a diagnosis and a 
postmortem. It was, however, not so with Char- 
cot; he took not only scientific but alsoa humane 
and practical interest in suffering humanity. So 
far as electricity goes, the world owes to him the 
introduction of static electricity into general 
practice. His experiments, to me, formed a nu- 
cleus about which has accumulated ideas of prac- 
tice not yet fully fledged, and yet which I believe 
must, in time. in the hands of an advancingly 
educated profession. grow into a system and 
method of treatment of a large class of diseases, 
especially chronic diseases, superior to any we 
now possess. Static electricity is essentially high 
e high potential current. For me such 
currents have ever possessed a fascination. They 
represent not the old-fashioned chemical decom- 
position of the continuous current, but repre- 
sent energy acting intermittently. It is this sort 
of energy, whether in its electric forms or manifes- 
tations or in other forms of vibration, that is 
charged with an influence over the constituent 
parts of our human bodies which is mechanical 
rather than medicinal. In medicine, thus far, I 
have only heard or read in books of the conduc- 
tive circuit or the inductive circuit, both of which 
may be measured in termsof Ohm’s Law; but I 
intend to call attention, in future, іп а more ex- 
tended manner to the action upon human tissues 
due to the electric stresses, strains and displace- 
ments of known conductive tissues; namely. of 
dielectrics. Thisinvolves the construction of the 
electrostatic field. This is a field established be- 
tween two charged bodies—every surge or wave 
in one or the other of these charged bodies pro- 
duces an equal surge or wave in the intervening 
electrostatic field, and every dielectric or known 
conductor within this field is displaced, disturbed 
or strained synchronously with the initial dieturb- 
ance. Now this initial disturbance may be in the 
shape of a spark drawn from the patient sitting 
on an insulated platform; may be set up by the 

discharge rods, with the patient in the same posi- 

tion; may be obtained from the electrostatic 
qualities of induction coils, with condensers in 

circuit, or in many ways where the electrostatic 
qualities of electricity аге called into play inter- 

mittingly. Thisis a widely different effect from 
anything to be obtained by current streneth in 
amperes, by magnetic lines of force, from electro 
&nd permanent magnets, or from the magnetic 
field of coils. Each nerve fibre of the human 
body, together with its connecting cell, consti- 

tutes an individual entity. Its sheath and struct- 
ural framework is dielectric. Each cell. each 
muscle fibre, each gland cell, is more or less of 
the same homogeneous type. Conceive of the 
vast electrical shimmer or thrill to which such 

tissues are subjected from the electrostatic 

surges, and you may conceive, as I do. of a sys- 

tem of electro-therapeutics till now unknown and 
undescribed. 

“ In one sense, Charcot builded better than he 
knew when experimentally he had the courage to 
revivify statical electricity, for in doing so he has 
furnished others of us а hint to pursue the high 
frequency, high potential currente to further and 
legitimate limits. I believe, as I have just pointed 
out to you, that they will in the end, prove to be 
of incalculable value to mankind.” 


Personal. 


Mr. W. H. Hall is to have charge of the elec- 
trical department which has been added to the 
course at the Baltimore Polytechnic Institute, 


formerly the Baltimore Manual Training 
School. 


Mr. W. Oswald, general manager of the South- 
ern Electrical Manufacturirg and Supply Com- 
pany of New Orleans, passed through New York 
a meer on his return from a four months’ trip 
abroad. 


Mr. H. M. Littell, president of the Crescent 
City and New Orleans and Lake Electric Railway 
lines of New Orleans, is a visitor in New York. 
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Electricity in Mining.* 


BY F. O. BLACKWELL. 


It is roughly estimated that some three hundred 
companies in the United States engaged in mining 
and the kindred arts now employ electricity in 
their operations. As all these plants have been 
installed within the last few years, it is evident 
that mining engineers have been quick to appre- 
ciate the great advantage of the use of electricity 
and adopt it for their many requirements. In 
underground workings the chance of accident 
resulting in loss of life and destruction of prop- 
erty is, at the best, great. Humanity and econ- 
omy both demand that any means that will secure 
greater safety should be eagerly grasped. It is 
an established fact that to add to the comfort and 
facilitate the work of the miner is to diminish 
financial risk and increase profits. 

Electricity tried under the arduous conditions 
of mining service has been shown to be peculiarly 
efficient, safe and reliable. It presents а system 
of the greatest simplicity, completeness and 
flexibility, permitting power from one source to 
be distributed in unite of апу desiredsize and for 
апу purpose to the places where it can be em- 
ployed to the greatest advantage, thereby secur- 
ing the minimum consumption of power and 
expenditure of labor. With electricity there is 
neither friction, heat nor condensation. "There 
is no leakage nor loss of power when not in use, 
which especially recommends it for intermittent 
work. It is not affected by heat or cold, and does 
not vitiate the air, as is the case with steam and 
compressed air. The rapid deterioration of 
timbering, asource of great expense in all mines, 
due to bad air and heat, is to a great extent 
obviated. It has been urged against electricity 
that it increased the risk of fire. Asa matter of 
fact it greatly decreases it, as the statistics of 
insurance companies testify. With proper safety 
devices and a system of concentric wiring it is 
practically impossible to start a fire from the cur- 
rent. To the engineer accustomed to speed indi- 
cators, pressure gauges and indicator cards, elec- 
trical methods of measurement seem particularly 
simple. The work being done by motor or 
generator at any instant can be read directly 
from а scale and, if desired, automatically re- 
corded. If necessary motors can be controlled 

from а distance without difficulty. 

The prime source of power is first to be consid- 
ered. By conversion into electrical energy, 
water power, even &t а considerable distance 
from the mine or mill, сап be made valuable for 
all parposes, and steam power can be во located 
ав {о secure fuel and water cheaply. In addition 
to this, one large engine costs less, is more evenly 
loaded, requires less attendance, and is necessarily 
more efficient than a number of small ones. The 
introduction of electricity has in this way made 
important reductions in the cost of power, and 
there are cases in which it would be impossible to 
run without its help. An example is furnished by 
the Virginius Mine at Ouray, Col.; 300 horse 
power is carried at 800 volts from a water power 
four miles distant. The cost of coal at the mine 
was formerly $18 per ton, which would amount, 


Íor ine present plant, to about $80,000 per year, 
equaling the total cost of the electric plant. The 


item of fuel was a complete saving, the expense of 
operating the sterm and electric plant being 
about the same in other respects. Several mines 
in Colorado are operated by electricity that 
could not be by steam on account of their situa- 
tion on the face of precipitous cliffs, up which the 
transportation of water and fuel would be nearly 
impossible. The character of the country over 
which the power had to be carried for the Vir- 
ginius plant is exceedingly rough. A portion is at 
an elevation of 12,700 feet above sea level and well 
above the snow line. 


ELECTRIC POWER TRANSMISSION AND DISTRIBU- 
LION, | 


The cost of copper with any fixed loss, power 
and distance varies inversely as the square of the 
voltage. It is, therefore, evident that as high a 
voltage as possible should be used if economy of 
copper alone is to be considered. When the 
power 18 carried over long distanees the cost of 
copper is the largest item of expense. For gen- 
eral distribution, especially underground con- 
venience of insulation and handling are of more 
importance and call for a low potential. Nearly 


* Abstract of paper read before the International Engi- 
neering Congress at. Chicago. 


current at 220 or 500 volts. There are a number, 
however, in which voltages of 1,000 and over are 
all the plants now in operation are supplied with 
in use; notably at the Poorman, Comstock, and 
Calumet and Hecla mines. When bare wires are 
used, as for haulage, we are limited to a potential 
of 500 volts. Direct current generators are con- 
fined, by difficulties of construction, to potentials 
of less than 1,500 volts. The distance over which 
direct current can be economically carried at this 
potential is about four miles. Above this point 
alternating currents are used. 

Alternating currents are particularly desirable 
on account of the ease with which the electrical 
pressure can be changed. By means of trans- 
formers without moving parts the high potential 
used for transmission is converted into low pres- 
sure for distribution. ошап коеш are 
wound for as high as 5,000 volts, but it will prob- 
ably be found better to limit them to 2,500 volta. 
This potential permits of economical transmission 
to & distance of seven or eight miles. Above that 
distance step-up and step-down transformers are 
used. At present we do not care to go above 
10,000 volts. which places the limit of about 
twenty-five milesto practical work. Alternating 
current motors possess nearly the same properties 
as those built for direct current. They have the 
advantage of being commutatorless, but can not 
be so heavily overloaded as a series wound direct 
current motor. They are, therefore, not as suit- 
able for railway or hoisting service. Direct cur- 
rent can, however, be readily obtained from 
alternating by means of & rotary transformer 
which is a combined alternating motor and direct 
current generator. Motors have been designed 
to meet all the special requirements of mining 
work, and I will give a short description of some 
of the more recent applications. 


ELECTRIC DRILLING. 


Althougt it has been a matter of great difficulty 
to make an electric percussion drill which would 
stand the- continua] abuse and hard usage to 
which air drills are subjected, they are at present 
in constant and successful operation. By care in 
designing the coils so as to make them fire-proof 
and rigid they have been made to stand the 
strain. The drill consists of an outer iron pipe 
casing inside of and attached to which are two 
coils and the ratchet mechanism. The plunger, 
equipped with the ordinary chuck and rifle nut, 
is in the centre of the coils. The coils are supplied 
with current alternately and draw the plunger up 
and down at в speed fixed by the generator wnich 
supplies the current. 

Electric diamond drills are in use for drilling 
solid holes and for removing cores for prospecting 
purposes. For prospecting both above and under 
ground the electric drill is particularly available, 
as it is extremely light and compact, and tempo- 
rary wires can be run to places where it would be 
difficult to carry steam pipes or boilers. 


ELECTRIC COAL CUTTING, 


Electric coal cutters are now largely in use in 
the bituminous mines. In the machine most em- 
ployed the coal is undercut by means of bits set 
in a rotary bar on the end of a sliding frame 
which is fed into the face of the seam. Other 
cutters are constructed with a sprocket chain to 
the links of which are affixed cutting tools. Ma- 
chines of this kind can be fed either in or along 
the face of the coal for long wall or room work- 
ing. In both of these the electric motor is built 
into and forms part of the frame, adding but lit- 
tle to its weight. In exceedingly hard or pyritif- 
erous coals, which can not be cut with & continu- 
ously moving cutter, an electric pick machine is 
advantageously used. This also has the advan- 

e of giving a kerving wider at the front than 
at the back of the cut, which allows the coal to fall 
outward and more lump coal to be gained. The 
motor draws a projectile back againet a spring 
and releasing it lets the pick fly against the face 
of the coal at the rate of 150 blowsa minute. 
Electric drills for putting in holes, for blowing 
down coal after it has been undercut or from the 
solid, as is done in anthracite, are also used. 
Mounted on & column a machine of this kind is 
free to drill in any direction from horizontal to 
vertical. A drill of this type, of 100 pounds’ 
weight, will easily drill a 14-inch hole at the rate 
of six feet per minute in hard or soft coal. 


VENTILATING. 


It is often desirable in order tq obtain the best 
results from fans and blowers to locate them at 
the most distant points from the surface. This is 
done more easily by electricity than by any other 
power, and the blowers can be readily advanced 
as the workings are pushed deeper. The electric 
motor is especially suitable for high-speed blow- 
ers, which are efficient and occupy but small 


space. Much saving in piping can also be effected 
by using higher velocities and forcing air out 
from the inside rather than sucking it from the 
urface. Fans can be controlled by a shutter on 
the outlet pipe or the speed of the motor may be 
varied, | 
ELECTRIC LIGHTING. 

It has been found that much more work can be 
gotten from men by giving them better illumina- 
tion. By avoiding the useof oil lamps and can- 
dles the air is left purer, and both time and power 
saved by doing work underground which would 
otherwise have to be done on the surface. Elec- 
tric lighting also reduces the risk of accident by 
calling attention to conditions which would other- 
wise pass unnoticed. In gaseous mines, where 
many explosions have resulted from the reckless 
T of miners' lamps, electre lighting is invalu- 
able. 

METALLURGY. 

It is impossible to go fully into the electro-met- 
allurgical and electro chemical processes now in 
use. The refining of black and blister copper 
has reached large proportions, fully one-third of 
ihe copper refined in this country being electri- 
cally treated, and considerable quantities being 
shipped abroad. By this process gold and silver 
are obtained from the matte, the recovery of which 
would be impracticable by any other method. 
Gold, silver and lead are also beginning to be re- 
fined electrolytically. Aluminum and silicon are 
gotten almost exclusively by electric smelting 
and reducing. Caustic soda, sodium, chloride of 
lime and vermilion are commercially obtained by 
electrolysis. | 

I have not, within the scope of this paper, been 
able to deal with all the many and constantly in- 
creasing applications of electricity, but enough 
has been said to make evident its far-reaching im- 
portance to the mining industry. 


Current Items. 


A movement is on foot in Cincinnati to organ- 
ize & society to be called the Cincinnati Electrical 
Society. City Electrician Cabot, Thomas Creig- 
head, of the Creighead Engineering Company, 
and Thomas F. Cohesey, of the Commercial 
Telegraph Company, are pushing the project. 
The object of the organization will be advanced 
discussion of the science of electricity in all its 
branches, 


Professor Weston, in answer to the question 
how the trouble arising from the action of elec- 
tric currents on water pipes can be prevented, is re- 
ported to have said: In one way only, if a single 
trolley line continues to be used with the earth 
in circuit, and that is by insulating the pipes in 
some moisture proof material. With a double 
trolley road, that is with two wires above the car 
and two trolleys, there would be none of this 
trouble.” 


To obviate the blinding effect of the direct rays 
of searchlights on the pilots of vessels passing 
through the Suez Canal, the canal authorities 
have issued an order making it obligatory after 
October 1 next, on all vessels passing thrcugh the 
canal by night, to employ an apparatus for divid- 
ing the light of the projector into two divergent 
rays. Approaching vessels may, by this means, 
travel right up to each other without their respec- 
tive helmsmen being blinded. The diverging 
apparatus which is to be used has been devised 
by one of the agents of the company. 


Canadian Electrical A ssociation. 


The Third Convention of the Canadian Electrical Asso. 
ciation wilt be held at Toronto, September 12, 18 and 14. 
The following papers will be read: 

* Some of the Causes of Interruption to Telegraph Cir- 
cuits,” Mr. Fred. C. Robertson, Toronto. 

* Water Wheels," Mr. A. C. McCallum, of Peterboro. 

“Тһе History of the Telephone in Canada," Mr. L. B. Me- 
Farlane, of Montreal. 

„Electrical Education," Mr. E. B. Merrill, Toronto. 

“ Direct Connected Dynamos and Steam Engines,” Mr. 
John Langton, Toronto. 

* Rlectric Street Railways,” Mr. E. Carl Breithaupt, of 
Berlin. 

On Thursday, the 14th, the delegates will enjoy a special 
excursion to Nlagara, and will take a ride on the new elec. 
tric road. 
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General News. 


What is Going on in the Electrical World. 


Muskegon, Mich.—The Shaw Electric Crane 
Company will hereafter manufacture the dyna 
mos to sell with its cranes. 


Asbury Park. N. J.—The new Asbury Park 
and Belmar electric railway has been completed 
as far south as Shark River. 


- Plainfield, М. J.—The Plainfield Electric 
Street Railway Company is now planning to ex- 
tend its line to Netherwood. 


Hagerstown, Md.—The Schuyler Electric 
Light Company has added a 76 н. P. engine to its 
plant, and will extend its service. 


Belmar, М. J.—The electric light system on 
Ocean avenue has been completed, and arc lights 
now illuminate the thoroughfare. 


: Beattle.—AÀn ordinance has been introduced 
providing for the construction of а subway and 
the placing of all wires underground. 


Hastings, Neb.— Owing to difficulties with 
the local lighting company, the town is consider- 
ing the feasibility of putting in a plant of its 
own. 


Brooklyn, N. Y.-- Experiments are being 
made on the Atlantic Avenue line with & view to 
paning the entıre system equipped with air 
brakes. 


Toledo, O.— The city council is still wrestling 
with the municipal plant problem, and has re- 
ceived many tenders for supplying the needed 
apparatus. 


Franklin, Pa.— Тһе boiler in the electric light 
station exploded on the 21st, killing one man, and 
wrecking the entire building and machinery; loss 


$25,000. 


Mauch Caunk, Pa.—The electric railway sys- 
tem is completed, the poles and wires are up, and 
ready for business, connecting the three sections 
of the town. 


Elwood, Ind.—The Elwood Electric Street 
Railway Company is contemplating an extension 
of its lines to Alexandria via Orestes. The dis- 
tance is ten miles. 


Franklinville, N. Y.— The electric lights were 
turned on here on Friday night for the first time. 
Everything worked smoothly, far beyond the ex- 
pectation of the company. 


Cincinnati.— Messrs. A. J. Baker, D. J. Hauss, 
Oliver Kinsey, W. H. Jones and E. A. Sarran 
have been appointed a committee on by-laws fur 
the proposed electrical exchange. 


Paw Paw, Mich.--The town has sold $15,000 
of electric light bonds to an Adrian bank and will 
build its own plant. Water power has already 
been purchased for that purpose. 


Providence, В. I.—Arbitrators have agreed 
upon 884 cents per night for each arc light for 
street purposes furnished for this city by the 
Narragansett Electric Light Company. 


Indianapolis, Ind.— The Citizens’ Street Rail- 
way Company announces that it will put in ser- 
vice on the week of the National G. A. R En- 
campment twenty five new motor cars. 


North Attleboro, Mass.— The Attleboro Elec- 


tric Light and Power Company will build a plant 


here. The building isto be 55 x 77. The plans 
were drawn by Loring & Phipps of Boston. 


Auburn, N. Y.—The common council has ap- 
propriated $25,000 to be paid to the Auburn Elec- 
tric Light Company for lighting the city for one 
year—the full amount of the company’s offer. 

Rochester.—The Glen Haven narrow gauge 
steam road, running to the lake, has so far proved 
a failure, owing to the heavy grades, and the 
company will be compelled to adopt the trolley. 


Mobile, Ala.—The Mobile Street Railway 


Company has formally opened its electric line, 


the cars are painted in white and gold, and are 
very striking. Mr. Raphael Semmes is the gen- 
eral manager. 


Wilmington, Del.—The projectors of the 
New Castle and Wilmington Electric Railway 
will begin its construction at an early day. Ap- 
plication has been made to the New Castle coun- 
eil for permission to lay tracks in the streets. 


Yarmouth, Me.—The lighting plant, which 
bas been in process of construction for three 
months, has been completed, and the town is 


lighted by electricity for the first time. Mesars. 
Loring & Gould did the construction work. 


Saline, Mich.--A franchise isto be had by any 
company that will construct an electric railroad 
from Adrian to Ann Arbor and take in interme- 
diate towns. The franchise is for 80 years and 
Боров that a power-house shall be built at 

ine. 


St. Joseph, Mo.—The city electrician will 
hereafter be compelled to fill an exhaustive 
monthly report covering every pcund of material 
used and every dollar spent on the light plant, so 
that it can be quickly told just what the operating 
expenses are. 


Longmont, Colo. — The Colorado Electric 
ев Association at its annual meeting аё Colo- 
rado Springs elected J. J. Elliott, of Idaho 
Springs, president ; M. T. Moreland, of Golden, 
vice-president, and C. M. McCamer, of Long- 
mont, secretary and treasurer. 


Niagara Falls.—The Cataract Construction 
Company has begun work on an underground 
conduit for conveying electric cables from the 
wheel-pit to the site of the proposed plant of the 
Pittsburg Reduction Company, the construction 
of which is to be begun soon. 


Kingston, N. Y.—The Colonial City Electric 
Railway Company. which has asked for a fran- 
chise, has offered to give its note for $10,000 as a 
guarantee that the road shall be completed within 
a year. Messrs. Wendell Goodwin and Frederick 
Swift are the leading men interested 1n the com- 
pany. 

Noblesville, Ind.—The scheme for connectin 
& dozen Indiana towns with Indianapolis an 
Chicago by ап electric line has collapsed, and 
the two promoters, E. J. Pennington and N. D. 
Pontious have fled, after obtaining perhaps 
$5,000. 


Dubuque, Ia.— There is a little war between 
the Dubuque Light and Traction Company and 
the Star Electric Company, and the employees of 
the former company are threatened with arrest 
for cutting down the poles which either has the 
right to use. 


New York.—The Broadway Cable Company 
has made application for permission to lay signal 
wires in its conduits to be used for signalling the 
power houses in case of accidents. The Third 
Avenue Railroad Company made a similar appli- 
cation a year ago which has not been granted. 


Detroit.—The Public Lighting Commission 
has awarded the contract for the electric light 
conduit system to Liphardt & Winterhalter, the 
lowest bidders, and work will soon be com- 
menced.- The St. Clair Tunnel Company is con- 
sidering the advisability of adopting electricity 
asa motive powerin the tunnel. 


Portland, Me.—At the recent annual meeting 
of the Bradbury-Stone Electric Storage Com- 
pany it was decided to purchase the property 
and rights of the sub-companies at Kittery, Me., 
East St. Louis, Ill., and Sioux City, Iowa.—The 
Bath electric line has been formally opened; and 
cars are now running regularly. 


Boone, Ia.--After a year and a half without 
electric lights of any kind, Boone is now rejoicing 
over the completion of the best built electric 
plant in the State. operating both arc and incan- 
descent lights. The company has a power-house 
amply large, ard expects to supply the power for 
five miles of electric road which it will soon 
build. 


Annapolis.— Foundations have been laid at 
the Naval Academy for the new power-house. 
When it is completed eight boilers will be put in, 
and three boilers will supply steam-power now 
utilized at the Academy in heating the public 
and private buildings. These dynamos will be 
placed in the building to supply light and power 
through the grounds. 


Binghamton, №. Y.— The trustees of the State 
Hospital have decided to advertise for bidson the 
following proposals: ''Firrt, to furnish а com- 
plete electric lighting plant on the river bank; 
second, to equip & complete planton the asylum 
grounds; third to supply the necessary power 
from the city's plant, and fourth for wiring the 
State Hospital buildings for electric lighting 
purposes.” : 


Removal. 

The offices of the Star Electric Lamp Company 
and the Sunbeam Electric Lamp Company have 
been removed from the Chamber of Commerce 
Building. Chicago, to No. 102 Michigan avenue. 


— 


Boston Notes. 


Captain W. Brophy, the well-known electrical 
апа insurance expert of this city, has raised a 
sma]l cyclone about his distinguished personality 


by reason of an utterance of his made on Wed- 
nesday last at a meeting of the National Associa- 
tion of Fire Engineers in Milwaukee, when, in 
reference to the recent serious conflagrations in 
Boston he assigned the cause of them to over-in- 
surance. Insurance men, property owners and 
some of the morning papers warmly resent such 
ап insinuation. Be that as it may, Captain Bro- 
phy was never yet known to deliver ап opinion 
upon anything with which he was not familiar 
and capabl: of substantiating, andif Captain Bro- 
phy has been correctly reported, we don’t doubt 
but he could prove his statement if necessary. 


To check, if possible, the growing public dis- 
trust in the General Electric Company, some 
one, presumably in the employ of the Trust, in- 


dustriously causes to appear about every third 
day in the Boston and Lynn papers, in both of 
which cities there are thousands of stockholders, 
reports Frees а there is not the slightest 

ound for m in what is being done by the 

irectors. The company is declared most em- 
phatically to be as sound as ever, and that all 
statements to the contrary are baseless. It is 
admitted that a large part of the working force 
has been laid off and the rest is working short 
time, but this has been done as a simple matter 
of economy in view of the general financial and 
commercial depression that prevails. These fre- 
quent assertions about the company’s financial 
strength and stability, however, don’t appear to 
answer the purpose they were intended to serve, 
for they simply keep men’s tongues wagging, 
their shoulders shrugging and their eyes casting 
furtive glances down the legal and financial 
columns of the daily papers, as if they were ex- 
pecting to hear something drop. 


The Safety Electric Light Company, whose 
office is at 620 Atlantic avenue, Boston, making 
а specialty of lighting railway cars by means of 
current generated in a primary battery of its own 
exclusive type, is running a car between Boston 
and Chicago over the Fitchburg Railway, Ве- 
sides lighting the car, à number of ventilating 
fans are operated by the same current, and the en- 
tire system is reported as being а success. 


Notwithstanding the very general depression 
now prevailing, there are several electrical facto- 
ries in Boston which are not only running full 
time but even increasing their staff. This is in- 
deed subject for congratulation, and during the 
present week there have not been lacking indica- 
tions that а somewhat easier feeling prevails both 
in financial and business eircles; and the opinion 
is growing that the bottom has been reached. 


The Island of Malta Wants a Lighting Plant. 


From the United States Consular Reporta for 
August we learn that the establish nent of an 
electric lighting plant for the cities of Valletta 
and Floriana, on the Island of Malta, is under 
consideration. 


Mr. W. H. Preece, who is now in this country, 
first called the attention of the Governor to the 
matter and drew the specifications. American 
manufacturers will do well to look into the mat- 
ter. The Colonial Government will guarantee 
payment. Mr. John Worthington is the U. S. 
Consul at Malta, and will supply further infor- 
mation. 

A large contract fora plant on the Island of 
Manilla has recently been secured by American 
concerns, The New York Insulated Wire Com- 
pany sold the wire, the Brush Company the 
dynamos, and the Ball Engine Company the 
engines. 


Portable Electro-Hydrogen Lighter. 


A very ingenious piece of apparatus is the electro- 
hydrogen lighter described and illustrated below. The 
operation of the device will be readily understood by 
reference to the accompanying illustrations in connection 
witb the general description given herewith. 

The object of this electric lighter is to provide a small 
temporary light for cigar lighting and for other igniting 
purposes, domestic use, etc., and the device is made in a 
compact and very neat form, convenient for easy handling. 

Fig.1 gives a general external view of the lighter, from 
which it will be seen that the apparatus Is ornamental in 
design as well as useful. It is a radical departure from 
other electric gas lighters in lts construction. The outside 

jar is really a battery cell, which contains dilute sulphuric 
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acid (one part of sulphuric acid to six parts of water and 
two ounces of bichromate of potash) as shown in the cross- 
sectional view ір Fig. 2. The carbon electrode of the bat- 
tery is shown at A, Fig. 2, and the zinc at J. The zinc is 
attached at the end ofthe gas tube G, the whole being 
placed within a gas tight vessel with its opening at the 
lower end and placed in the liquid after the manner ofa 
porous cup. The tube G terminates at its upper end in a 
gas tip, and at H 1s a small hole which allows the accumu- 
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Fig. 1. 


lated gas within the inverted cup to escape into the upper 


part of the tube. 
On the outside of the jar, on top, but suitably enclosed, 


is a spark coll, F (Fig. 2), one terminal of which is con- 
nected to the carbon electrode in the battery ; the other 
terminal is connected with the contact pin L, which is in- 
sulated from the gas tube, to which it is attached at M. 
The lever P, being in metallic contact with the gas tube, 
causes an electric spark to be generated when it 18 pressed 
down by the finger plate P, and contact is made with the 
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contact pin L. and by the same movement the gas cock із 
opened, allowing the gas to issue from the small hole K, at 


the top of the tube. 
This device is very useful and ornamental in the house- 


hold, smoking room, cigar stores, oftices, steamers, yachts, 
smoking cars, and in all places where a temporary light 
18 required. 

T invention has recently been patented by Mr. B. 
Тгорр, 101 East 90th street, New York City. 


The New Beacon Goes in Spite of Hard Times. 


The Beacon Vacuum Pump and Electrical Company, 
which last week made formal announcement that the 
^ New Beacon” was ready for shipment in any quantities, 
have no reason to cry Hard Times.” Orders have come іа 
in flatcering numbers, and from all parts of the country. 
The New Beacon ” is a sure winner. 


George Cutter. 


George Cutter is pleased with his growing sales of Sim- 
plex wires, having just furnished another large batch for 
the Ferris Wheel. 


A New Carbon Company. 


After many months of preparation and experimenting, 
the Boulton Carbon Mauufacturing Company ot North 
Tonawanda, М. Y., je ready for business. The officers of 
the company аге Wm. H. Boulton, late of Cleveland, presl- 
dent : Geo. P. Smith, secretary ; J. H. Schmeck, treasurer. 

The company occupies three buildings, one 50 by 120 feet, 
and two 40 by 150 feet each. The product at present is 
18,000 per day, and thirty hands are employed. 'l'he out- 
put will soon be lncreased to 60,000 per day. 


The Bryant Specialties. 


The Bryant Electric Company of Bridgeport, Conn., be- 
lleves in perpetual push, whether general business is bad 
or good. By this the company shows wisdom, and will 
maintain its position at the front. The new catalogue of 
the Bryant Company shows that their fine of specialties 
has been increased by nearly ascore. They are all neces- 
sities, and the high-standard of excellence which has 
always distinguished Bryant“ goods will be main- 
tained. 


Micanite is in the Swim. 


The Mica Insulator Company has just issued a 4-page 
circular containing, besides a description of Ше specialties 
they manufacture. a number of very strong testimonials 
on Micanite from the leadiog manufacturers of electrical 
machiuery. 

micanite is fast being recoznized as a first-class insulator 
in every respect. This company has pased the experimeutal 
stage, and is seuding out an insulator made of pure sheet 
mica that cannot be equalled by anything now on the 
market. They will be most happy to refer апу опе to the 
different companies who have adopted Micanite as an in- 
sulator. 


Hart Switches. 


The Hart & Hegeman Manufacturing Company, of Hart- 
ford, Conn., send outa neatly printed catalogue of Hart 
Switches, fur which the following points of merit are 
enumerated : 


The Hart Snap Switches are mounted on porcelain only. 

The moveme.t is rotary іп one direction by quarter 
turus, keepiug the contacts bright aud free from dust, and 
giviug the maximum length of Break." 

~ Make and Break” are instantaneous, the switche 
үш remaining stationary aud locked until the handle 

as been given а quarter turn and the actuating spring 
has its maximum tension. 

The actuating spring is of the best steel wire, and as it 
Is "A in circuit its temper cannot be affected by the cur- 
reut. 


Тһе current passes from one contact to the opposite con ` 


tact, through solid metal and not tnrough pivuted joints. 

The Break" 18 double 1n ail sizes, aud in the double- 
pole switches the circuit is broken at four points. 

‘The insulation used is of the best quality obtainabl г. 

The workwai8ship and carrying capacity of every 
switch is guaiauteed. 

All switch covers are finished in polished nickel unless 
otherwise ordered. 

Further information will be furnished upon application 
to the company. 


INCORPORATIONS. 


Atwood Electric Head Light Company. 50. Louis, Mo. 
—to manufacture electric lamps, etc. Capital stock, $125,- 
000. Promoters: L. C. Atwood. E. B. Roth, M. Keber, all of 
St. Louis, Mo. 


The Youngstown Park and Falls Street Railway Com- 
pany, Youngstown, Ohto —to operate street railway, steam, 
electric, horse or other motive power to be used, etc. Capi- 
tal stock, $50,000. Promoters: Н. Ө. Hamilton, M. T. Evans, 
J. II. McEwen, Geo. A. Baker, Jas. Hiney. 


Iowa Electric and Construction Company, Des Moines, 
Towa—to do a general electrical and supply and construc- 
tion business. Capital stock, $100,000. Promoters: A. T. 
Hess, J. A. Innes, Josiah Stedman, E. C. Spinney, E. G. 
Pratt, Wm. Bowen, Des Moines, Iowa. 


The Mildwood Electric Light, lleat and Power Company 
of Kings County, Flatbush, N. Y.—to furnish electricity 
for lighting, heating and power purposes in the town of 
Flatbush. Capital stock, $50,000. Directors: William 
Matthews, of Brooklyn; A. J. Ditmas, John Z. Lott, John 
D. Prince, Jr., of Flatbush, and others. 


The Electric Service Company, a Lew telegraph com- 
pany, which will build and operate lines in New Jersey 
only. Capital stock. $50,000, one-third paid in. The incor- 
porators are Winfield Thomson, Charles N. Cadding and 
George W. Peck, all of Westfleld, N.J. 


The Altmeyer Electric Light, Heat and Power Company, 


McKeesport, Pa. Capital stock, $80,000. Directors : George 
Altmeyer, George J. F. Falkenstine, John Oliver, Jacob P. 
Hill, F. W. Patterson, Theodore Tonnele, Peter Milmoe, 
Frank Becker, John F. Davitt, William J. Kirk and Frank 
J. Cnester. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT 1880Ер AUG. 1, 1893. 


— 


BLECTRIO RAILWAYS AND APPLIANCES. 


502,207. Electric Locomotive. Rudolph M. Hunter, Thila- 
delphia, Pa., assignor to tbe Electric Car Company of 
America, same piace. Filed Nov. 80, 1886. 

502,530. Klectric-Kullway Trolley Base. Otto Rau, Jersey 
City, N. J., assignor uf one-half to Robert З. Dobbie, 
New York. М. Y. Filed Oct. 81, 1891. 

502,538. Converter System for Electric Railways. Georg 
W. von Siemens, Beriin, Germany, asagnor 10 Siemens 
& Halske, same place. Filed Mar. 99, 192. Patented 
in Austria-Hungary Aug. 7, 1886, Nos. 31,998 and 2,522, 
ang 10 os 570,681 and 2,894, and in Englaud Aug. 26, 1886, 

0. 10,926. 

502,589. Electric Railway System. Georg W. von Siemens, 
Berlin, Germany, assignor to Siemens £ Halske, same 
place. Filed March 29, 1893. Patented in Austria- 

ungary Aug. 7, 1586. Nos. 31,923 and 2,529 and Nos. 
* and 2,394, and in England Aug. x6, 1886, No. 


„926. 

502,558. Trolley-Head. Robert S. Dobbie, Jersey City. 
N. J., nor of one-half to Otto Rau, Milwaukee, 
Wis. Filed Oct. 81, 1891. 

502,629.  Trolley-Guard. George Moore, Boston, Mass. 
Filed Aug. 22, 1802. 


BLECTRIC LIGHTS AND APPLIANCES. 


502,278. Carbon-Holder for Arc Lamps. Sigmund Berg- 
mann, New York, N. Y. Filed Oct. 22, 1899. 

502,822. Electric Incandescent Lamp, Paul Scharf, Vienna, 
Austria-Hungary. Filed April 17, 1898. 

502,340. Rheostat. James J. Wood, Fort Wayne, Ind. 
Filed July 15, 1892, 

502,444. Electric Regulator. Daniel M. Moore, New York, 
N. Y. Filed Nov. 8, 1892. 

502,458. Lamp-Guard. Emil Gahlau, Detroit, Mich. Filed 
Nov. 18, 1892. 

502,465. Means for Protecting the Carbon-Holders of Elec- 
Ur ATO SATIS: Jacob F. Mehren, Chicago, Ill. Filed 

CL. 6. А 

502,471. Electric-Arc Lamp. Charles Е. Scribner, Chicago, 
Ill., assignor to the Western Electric Company, same 
place. Filed March 4, 1891. 

502,518. Automatic Cut-Out. Carl Hoffman, Berlin, Ger- 
many, assignor to siemens & Halske, same piace. Filed 
April 11, 1898. 

502,519. Two-Fole Switch. Carl Hoffman, Berlin, Ger- 
шалу, авзі гпог to Slemens & Halske, same place. Filed 
Apr. 1 11. 1898. 

502.585. Circuit-C« ntrolling Mechanism for Arc Lan рв. 
Charles Е. Scribner, Chicago., III., assignor to the West- 
ern Electric Company, same place. ed July 26. 1890. 

502,655 Socket for Incandescent Klectric Lamps. Waldo 
C. Bryant, Bridgeport, Conn., assignor to the Bryant 
Electric Company, same piace: Filed May 6, 1898. 

502,689. Distribution of Alternating Electric Currents 
Wilhelm von Siemens, Berlin, Germany, assiznor to 
Siemens & Halske, same place. Filed July 16. 1892. 
Patented in Austria-Hungary Dec. 28, 1855, Ni в. 768 and 
86.918 and 17,248 and 20.890; in gs eg Dec. 80, 1885, No. 
16,088; in Belgium July 15, 1886, No 73, 585. in France 
Oct. 20, 1886, No. 176,794; in Italy Dec. 30, 1886. Nos. 
20.191 and 381 : in Germany Jan. 14, 1587, No. 38,880: in 
Sweden April 15, 1887, No. 814, and in Norway June 30, 
1887, No. 51. 

502,687. Arc-Lamp Frame. August Weber, Schenectady, 
N. Y. Filed Sept. 8, 1892. 


DYNAMOS, MOTORS, ETC. 


502,877. Electric Motor or Dynamo. Samuel Paugh, In- 
dianapolis, Ind. Filed Oct. 11, 1892. 

502,384. Dynamo-Electric Machine or Motor. Harris J. 
Ryan, Ithaca, N.Y. Filed Sept. 7, 1893. 


TELEPHONE AND TELEGRAPH APPARATUS. 


502,398. Portable Telephone. Brown 8. Flanders, Boston, 
Mass. Filed Jan. 31, 1891. 

502,466. "Telephone Circuit and Apparatus. James L. Mc- 
Quarrie, Boston, Mass., assignor to the American Bell 
‘Lelephone Cumpauy. ваше place. Filed May 35, 1893. 

502,472. Electric Annunciator. Theodore Spencer, Cam- 
bı idge, assignor to the American Bell Telephone Com- 
vany, Boston, Mass. Filed Feb. 7, 1893. 

502,660. Electric Switchboard-Signal. Francis W. Duubar. 
New York, N. Y., assignor to the American Telephor.e 
ала Telegraph Company, of New York. Filed May 15, 


MISCELLANEOUS. 


509,779. System of Electric Distiibution. Edward м. 
Bentley, Boston, Mass., assignor to the General Elec- 
tric Company, same place. Filed Мау 8, 1898. 

502.287. Klectrical Cash Kegister, Recorder and Indicator. 
Leo Ehrlich. 8t Louis, Me., assiznor, by mesne assign- 
ments, to the National Cash Register Company, Day- 
ton, Ohio. Filed Sept. 28, 1889. 

502,300. Electric Pole Changer. Charles. E. Kells, Jr., 
New Orleans, La. Filed Feb..23. 1893. 

502,315. Electrical Indicator fer hlevators. Eugene E. 
Peirce, Boston, Mass. Filed July 5, 1892. 

502,325. Electric Jail. Charles H. Sparks, St. Louis, Mo., 
Filed March 28, 1892. 

502.858. Electric Cable. Theodore Guilleaume, Colozne, 
Germany. Filed March 1, 1893. 

502,881. Electric Synchronizer for Clocks. Henry Pren- 
1188, Elizabeth, М. J. Filed May 19, 1892. 

502,399. Electric Telemeter. Charles H. Haskins, New 
York, N. Y. Fned March 9, 1892. 

502,405. Galvanic Battery. Edward Н. Lyon, Brooklyn, 
N. Y. Flled Sept. 26, 1892. 

502,454. Method of and Apparatus for Measuring Elec- 
tricity. Aloar Aberg, Helsingfors, Finland. Filed Jan. 


10, 1893. 

502,494. Electrical Heater. Charles E. Jones, Elgin, Ill. 
Filed Aug. 1, 1891. 

502,624. Electric Water-Wheel Regulator. Eugene К. Hol- 
comb, Portiand, Ore. Filed Jan. 21, 1898. 

502,626. Electric Signal Apparatus. Jacob W. Lattig. 
Easton, Pa. Filed June 14, 1898. 

502,627. Kailway-Track Electric Annunciator. Jacob W. 
Lattig. Easton, Pa. Filed June 14, 1898. 

502,670. Magneto-Electric Machine. Frank X. Hofbauer, 
Newark, N. J. Filed Oct. 22, 1892. 

502,677. Insulator. Louis McCarthy, Boston, Mass. Filed 
Sept. 28, 1892. 
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A Novel Method of Transforming Alt. rnat- 
ing Into Continuous Currents. 


BY OH. POLLAK.* 


It is well known that the use of accumulators 
in central stations has taken a great development 
in Europe during the last years. Indeed, nearly 
all the central plants in Germany, France and 
England generating direct currents are now pro- 
vided in the central station itself, or in sub-sta- 
tions, with storage batteries of comparatively 
large size working in parallel with the dynamos 
while the load is at its maximum and supplying 
the whole current needed in the time of low de- 
mand. The technical journals having given 
ample information about this subject, I desired 
to show you on this occasion the projections of 
several central stations which we built in Ger- 
many; unfortunately they were not ready at my 
departure, and as our mails are not yet run by 
electricity they arrived only yesterday. The 
photographs represent batteries of accumulators 
for 110 volts and our types of 600 and 1,200 am- 
perhours in central stations built by Lhneckert & 
Company of Nuremberg, and by the Society of 
Electric Lighting in Frankfort-on-Main. 

The alternating current light stations sturage 
batteries have also proved of great usefulness for 
exciting the magnetic field of generators, the 
latter giving in these cases far better results as to 
production of constant tension and regular light 
than with excitation by means of direct current 
dynamos. But it has not been possible as yet to 
secure for alternating machinery a reserve to be 
disposed of at any time for the supply of current 
equal to the ever-ready storage battery in the 
direct system, nor to combine with an alternating 
system substations duly situated and possessing 
all the advantages of the direct system, including 
the supply of currrent for electro-chemical work 
and ordinary motors. (Another field for the em- 
ployment of stationary accumulators has begun to 
open in electric railway plants.) The surplus 
current necessary in the moments of starting or 
for overcoming steep grades is now in many 
cases supplied by storage batteries placed either 
in the generating station or near the points of 
increased demand for current. Owing to the 
lack of appropriate alternate current motors this 
sort of current has not yet got any significance 
for electric railways, though it might give many 
advantages, especially on as long lines as are now 
built anywhere, by applying high tension prima- 
ries and line transformers. If there were a sim- 
ple means for directly feeding from transformer 


* Paper read at the International Electrical Congress, 
hicago. 


substations on the line the usual continuous 
current motors and charging auxiliary storage 
batteries, with or without capacity, a great saving 
in conducting material and а remar able increase 
in safety and simplicity of working would be the 
result. | 

Allthese considerations have led me to the 
construction of an apparatus for directly trans- 
forming alternating into direct currents that re- 
quires little cost, little space and little attendance, 
and gives high economical results. I call this 
transformation direct in contradistinction to the 
well-known method of using a dynamotor consist- 
ing of an alternate current motor and a direct 
current generator on the same axis. 

Au ordinary commutator held in motion syn- 
chronous with an alternating current generator 
gives birth to & pulsating current of the same 
direction whose tension varies between zero and 
acertain maximum given by the generator; it 
will therefore not be able to drive direct current 
motors or produce electrolytical effects; to fulfil 
these purposes, the tension of the pulsating cur- 
rent is to remain above a certain minimum de- 
termined by the counter-electromotive force to 
be overcome in the performance of an electrical 
work. Herefrom I have drawn the following 
principles for the construction of the commu- 
tator. | 

The typical commutator of this kind consists 
of two ranges of insulated strips alternately con- 
nected with the generator. The width of the ın- 
sulation between the strips is ina definite pro- 
portion to the width of the strips, which propor- 
tion is made adjustable so that the brushes of the 
commutator will take off only that part of the 
current whose tension has the proper value. 

If now, for instance, an accumulator battery is 
to be charged, I will first adjust the proportion 
between the width of the strips and of their in- 
tervals in such a way that the tension of the pul- 
sating current to be taken off by the brushes and 
led to the battery may not drop beneath the 
amount of the counter-electromotive force of the 
accumulators and the latter be avoided from dis- 
charging in the generator circuit. Herefrom I 
will finish the adjustment of the commutator by 
а definite displacement of the brushes in order 
to produce the interruptions of the pulsatory 
current in those moments when its tension is 
equal to the counter-electromotive force of the 
battery in charge, and so does away with sparking. 

In my first apparatus for laboratory purposes, 
the commutator fixed on the prolonged axis of a 
small synchronous alternating current motor 
consisted of two sliding rings insulated from 
each other, and which the alternating current is 


led to by brushes, and two ranges of strips with 
converging edges alternately connected to the 
sliding rings. The brushes sliding on the sur- 
face of the strips can be displaced in the ordinary 
way round the axis and parallel to it. The com- 
bination of these two movements allows to fix the 
necessary minimum tension of the pulsatory cur- 
rent as well as the sparkless taking off of this 
current in those moments when its tension is 
equal to the counter-electromotive force, and 
consequently its intensity zero. 

Later on I left the pointed strips in the appa- 
ratus for practical use. The edges of the strips 
are made parallel to the axis, and the two ranges 
of strips fit to be displaced against each other by 
turning them separately round the axis; besides 
there are take-off brushes in double number 
whose distance can also be varied. By combin- 
ing these two movements I may succeed without 
any difficulty in quickly attempting the appro- 
priate position as to tension and sparkless working, 
In this shape the device is cheap, occupies but 
a small space, without foundations, and requires 
little attendanee in comparison with a trans- 
former dynamo of the same output. As to at- 
tendance in charging accumulators, for instance, 
the adjustment will have to be changed success- 
ively at the beginning of a charge during about 
a quarter of an hour, according to the then rapid 
increase of the tension; then nearly no attention 
bas to be given the commutator, the tension ris- 
ing at а very low rate until the end of the charge 
with approach and the voltage rise faster necessii 
tating new adjustment of the intervals and 
brushes. The whole attendance therefore is very 
simple and takes little time and effort. To reduce 
the attendance I shall provide the new machines 
with automatic brush regulators. The first 
apparatus was built for 80 amperes and has 
proved to perform the transformation with nearly 
no loss at all. The measurements have been 
executed in the following manner : The alterna- 
ting current was passed through a down-step 
transformer, and the secondary first through a 
fluid resistance and then through the commutator 
and battery to be charged. In both casesthe num- 
ber of watts in the primary and secondary circuits 
of the transformer were measured by means of a 
wattmeter. The output in the first case was 82,- 
770; in the second 82,670. The motor having only 
to overcome the friction of the brushes requires 
only from 80 to 100 watts with full load, or less 
than 190 of the whole energy passing through 
the commutator. 

(The small efficiency of only 82 per cent. of the 
transformers will be explained, as I had at my 
disposal only transformers of older style.) 
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It might be said that a pulsatory current ав 
produced by this commutation was perhaps not 
good for charging accumulators, but in my expe- 
rience I did not find any difficulty with it. It 
may be true that grid or other oxide pasted 
plates will not stand it, owing to insufficient con- 
tact between grid and active mass; in every case 
the Planté type pure lead plates are preferable 
for the purpose. (The accumulators used in my 
experience were of my own system). They have 
pure lead plates or electrodes, produced by elec- 
trolytically depositing porous lead on laminated 
lead plates, provided with large conducting sur- 
face; this artificial increase of surface is ef- 
fected by previously passing the lead bands 
through specially designed rollers that impart 
to them a great number of pins and ribs. When 


ready for use the plates are most solid and may 
be thrown or bent without harm, t e porous lead 
adhering so fast to the core that no more exact 
limit is existing between them. Moreover the 
plates are arranged in the cells in such а way as 
to grant them free extension in either direction 
by suspending each plate separately on two glass 
tubes. The charging of these accumulators by 
means of the alternating current commutators, as 
described above, performs in quite like manner 
and in no more time than with the ordiuary 
direct current. Indeed the bubbles of hydrogen 
and oxygen gas escaping at the end of the charge 
being usually small;with pure lead plates, seem to 
be of still less size when commutated current 18 
employed, and give the fluid quite a milky ap- 
pearance; herefrom it шау be inferred that the 
destructive effects the bubbles sometimes pro- 
duce upon the porous surface layers by mechani- 


cal action in cases of over-charging or excessive 
charging intensity are of lower influence on the 
durability of the plates than even the common 
direct current. 


On the Transmission of Electric Signals 
| Through Space.—ll. 


BY W. Н. PREECE, F.R.8," 


8. ELECTRO-MAGNETIC INDUCTION. 


Magnetic force is that which produces or tends 
to produce polarization іп magnetizable matter, 
viz., iron, nickel and cobalt, апа electro-mag- 
netic disturbance in non-magnetizable matter 
and the ether. It excites lines of magnetic force 
and becomes а stress. Ап electric current in а 
conductor is а seat of magnetic force. It estab- 
lishes in its neighborhood а magnetic field. 


a 
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The lines of force [Fig. 8] in such а field are 
equivalent to circles in a plane perpendicular to 
the direction of the current, which, during the 
rise of the current in А flow outwards, and dur- 
ing the fall of the current flow inwards, like the 
waves on the surface of smooth water when а 
stone is dropped into it, but moving with the 
speed of light. Thus any other linear conduc- 
tor B, placed in this field parallel to A, is cut at 
right angles to itsel/ by these lines of force—in 
one direction as the current rises, and in the 
other direction as the current falls. The projec- 
tion of linee of magnetic force through a linear 
conductor in a direction perpendicular to its 
length excites electric force in that conductor ; 
and, if the conductor be continuous and form 
part of a circuit, it establishes voltage, and there- 
fore acurrent in this secondary circuit. Now, 
the strength of this secondary current, de- 


* Paper read at the International Electrical Congress, 
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pends on the strength of the primary current, 
on the rate at which it rises or falls on the 
resistance of the secondary circuit, on the 
distance which separates the two circuits, 
and on the length of the inductive system. 
The direction of the secondary current every- 
where is reverse to that of the primary during 
its rise and in the same direction during its 
fall. 

If the two circuits are separate and independ- 
ent, this action between them is culled mutual in- 
duction ; but if B be a part o the same circuit, 
A, it is called self-induction. The amount of in- 
duction is dependent also on the magnetic con- 
ditions present in the conductors and in the space 
between them. This is measurable in its own 
unit [which it is proposed to call henry" ], is 
called inductance, and usually indicated by Б or 
M, according as the question dealt with is self or 
mutual induction. 

EXPERIMENTAL INVESTIGATION. 


Since 1885 I have had a vast number of experi- 
ments made to thresh out the laws and conditions 
that determine the distance at which these mag- 
netic disturbances can be usefully evident. Тһе 
instrument used to receive these signals has been 
generally the telephone. but many absolute meas- 
urements have been made with a very sensitive 
reflecting galvanometer. The judgment required 
to determine the relative intensity of sound in & 
telephone is a very variable and uncertain agent, 
even though many observers be utilized and the 
same experimenters perform with the same ap- 
paratus. But this does not apply to the observa- 
tion of the limiting audible intensity of signals. 
The point where sound ceases is obtained with 
concordant and satisfactory results when the 
mean judgment of several observers using the 
same telephone is made use of. I never use less 
than three observers, and sometimes have em- 
ployed as many as seven. By this means we ob- 
serve by what I call the average normal ear. 

1. To prove that the effecta were due to Elec- 
tro-magnetic Induction, 

Conductors of copper wire insulated with gutta- 
percha were formed into quarter mile squares 
[Fig. 9] aud laid on а level plain at a distance of 
& quarter of a mile apart. 


Fic. 9. 


Arrangements were made for sending vibratory 
or alternating currents which could be broken 
into Morse signals by means of & telegraph key. 
Telephones were used as receivers, which trans- 
formed these signals into buzzing dots and 
dashes. 

On closing the circuit in one square and send- 
ing signals, conversation could be readily held 
between the two operators by means of the Morse 
code. Now, obviously, earth conduction could 
play no part in this transmission of signals, for 
the squares were insulated throughout from the 
earth. 

Next, in order to ascertain to what extent, if 
any, electrostatic effects were observable, one 
pole of the battery used was put to earth, and the 
further end of each square was aisconnected 
(Fig. 10]. 
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Now, by this arrangement, the mean electric 
force of one squar was doubled, as compared 


with the former experiment, where the circuit 
was completed, but no effect was observed in the 
Second square, either in the receiving telephone 
or with the reflecting galvanometer. The squares 
were even superposed at a distance of only 15 
feet apart, the upper one being suspended on 
poles and the lower one lying on the ground, but 
without any result. Hence the effects observed 
in this experiment were clearly due to electro- 
magnetic induction. 

II. To prove that the effects increased directly 
with the strength of the primary current used 
and diminished with the resistance of the sec- 
o dary current, 

a. Two quarter mile squares of insulated wire 
were opposed to one another, and the distances 
between the front faces varied from 8 yards to 
192. Currents of one and two amperes respect- 
ively were sent into one square, and the induced 
effect in the second square with two amperes was 
invariably twice that with one ampere. The 
measurements were made with a reflecting gal- 
vanometer. 

р. Open wires were placed parallel to one 
another, and a mile apart horizontally (Fig. 11). 
The primary circuit was two miles long. The 
other, the secondary circuit, was divided into two 
equal one-mile lengths. Witn а primary current 
of .22 ampere the vibrations were just audible in 
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Fic. 11 
a telephone fixed to either of the single mile 
lengths of the secondary, the total resistance in 
the latter circuit being 85 ohms. With a similar 
current (.22 ampere) in the primary anc the sec- 
ondaries joined into а two-mile length, the same 
limit of audibility was reached when the resist- 
ance in the secondary was doubled, that is, it was 
raised to 170 ohms. Next, thecurrent in the pri- 
mary was doubled or increased to .44 ampere; and 
with & one-mile secondary the total resistance 
had to be doubled in order to reach the same 
limit. Finally, when the current in the primary 
was raised to .88 ampere—four times the original 
figure—then the вате limit was reached when 
the resistance was quadrupled. 

III. To find how the effects varied with the 
length of the inductive system, and with the dis- 
tance separating them. 

The law for variation of length and distance is 
very complicated, and depends wholly on the 
form of the circuit and its various reactions. It 
may be briefly summarized as follows, but the 
experiments upon which these conclusions are 
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drawn will be given as an appendix, together 
with the equations developed from them. 

Let / = length and d = distance apart of two 
conductors assumed equal and similar, then 

a. With two infinitely long straight wires, it 
varies inversely as d alone. 

b. With one infinitely long straight wire anda 


( 
wire of finite length. it variesas а. 


c. With one infinitely long straight wire op- 
posed to а rectangle, the law becomes 


17 1 ( 
Сак. 
where р is the distance from the face to the 
back of the rectangle. 
d. Where the rectangle is replaced by а square. 
the above formula becomes 
(2 
p d (t+ d) 
c. With & rectilinear wire of finite length / op- 
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posed to a square, the length of the former being 
«qual to the face of the latter, it varies as 
{ 


“а , 

/. With two squares of equal dimensions ор- 
posed to one another (Fig. 18], the effect varies, 
where / is great compared with d, as 

{ 
Ja’ 
but when d exceeds half /, it varies as 
( 
а 

NorE.— With cases с, d, e and f, if d became 
very great, the effect would diminish and ulti- 
mately disappear, owing to the opposing current 
in the back of the square having practically the 
same influence as that in the front. When d is 
very great the effects due to а and a, may be 
neglected. 

g. With two rectilinear wires of equal length if 
the effect of the magnetic waves due to the re 
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turn current thrbugh the earth be neglected, then 
when / is great compared with d it varies as 


d ; 
but when d 18 great compared with /, it varies as 
[t 
az’ 
The complete formula for the aerial portion of 
the circuit is as follows : 
Let c, = carrent through primary. 
4а = quantity induced in secondary. 
т» = resistance of secondary. 
1 = length of either wire. 
d = distance between wires. 
Then M being a constant in C. G. 8. units, 
e, v/i*-rFd*—d 
Qs 2 DEED EID x M. 


The complete formula must of course allow for 
the reverse effect of the return circuit through 
the earth. I hope later to obtain sufficient data 
on which to base such & formula. 

The value of M, obtained from a series of ex- 
periments on two parallel squares of wire, 1,200 
yards in length and 5 yards apart, was found to 
be .008. 

h. The difference in water as compared with 
air ів not very marked. Тп certain experiments 
on the Conway Estuary which were considered 
reliable, and which appear on Table I, it was 
&bout6 per cent. more in the air than in water. 
The result was probably due to the magnetic 
waves being degraded into electrical currents in 
traversing the conducting sea water. 

4. PRACTICAL EXPERIMENTS. 

The Bristol Channel proved а very convenient 
locality to test the practicability of communicating 
across а distance of three and five miles without 
any intermediate conductors. Two islands, the 
Flat Holm and the Steep Holm, lie off Penarth 
and Lavernock Point, near Cardiff, the former 
having a lighthouse upon it. On the shore two 
copper wires, weighing 400 lbs. per mile, com. 
bined in one circuit, were suspended on poles for 
а distance of 1,207 yards, the circuit being com- 
‘pleted by the earth. On the sands at low water 
mark, 600 yards from this primary circuit and 
parallel to it. two ordinary gutta-percha covered 
copper wires and one bare copper wire were laid 
down, their ends being buried in the ground by 
means of bars driven in the sand. 

One of the gutta-percha wires was lashed to an 
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iron wire to represent a cable. These wires were 
periodically covered by the tide, which rises here 
at spring to 33 feet. On the Flat Holm, 3.1 miles 
away, another gutta-percha covered copper wire 
was laid for a length of 600 yards. 

There was also a small steam launch having on 
board several lengths of gutta-percha covered 
wire. One end of such a wire, half a mile long, 
was attached to a small buoy, which acted asa 
kind of float to the end, keeping the wire sus- 
pended near the surface of the water as it was 
paid out while the launch slowly steamed ahead 
against the tide. Such a wire was paid out and 
picked up in several positions between the prim- 
ary circuit and the islands. 


TRANSMISSION OF ELECTRIO SIGNALS. 

The apparatus used on shore was а? н. P. 
portable Marshall’s steam engine. working a 
Pike & Harris alternator, sending 192 complete 
alternations per second, with a voltage of 150, and 
of any desirable strength up to à maximum of 
15 amperes. These alternating currents were 
broken up into Morse signals by а suitable key. 
The signals received on the secondary circuits 
were read on a pair of telephones—the same in- 


^ struments being used for all the experiments. 


The object of the experimenta was not only to 
test the practicability of signalling between the 
вһоге and the lighthouse, but to differentiate the 
effects due to earth conduction from those due to 
electro-magnetic induction, and to determine the 
effects in water. 

І have already alluded to the way in which the 
lines of current-flow were mapped out. It was 
possible to trace without any difficulty the region 
where they ceased to be perceptible as earth 
currents and where they commenced to be solely 
due to electro-magnetic waves. This was found 
by allowing the paid-out cables, suspended near 
the surface of the water, to sink. Near the 
shore no difference was perceptible whether the 
cable was near the surface or lying on the 
bottom, but в point was reached, just over a mile 
away, where all sounds ceased ав the cable sank 
but were recovered again when the cable came 
to the surface. 

The total absence of sound in the submerged 
cable rather surprised me, and it leads to the con- 
clusion, either that the electro-magnetic waves of 
energy are dissipated in the sea water, which is a 
conductor, or else that they are reflected away 
from the surface of the water like rays of light. 

Experiments on the Conway Estuary, showing 
the relative transparency of air and water of 
these electro-magnetic waves, tend to support the 
latter deduction, for if much waste of energy 
took place in the water the difference would be 
more marked; it was 6 per cent. only. As it is 
we have ample evidencethat the electro-magnetic 
waves are transmitted to considerable distances 
through water, though how far remains to be 
found. 

There was no difficulty in communicating be- 
tween the shore and Flat Holm. Messages were 
read. Mr. Gavey, who was making the experi- 
ment on the island, wrote me: ‘‘ There was then 
somewhat a lengthened pause, due toa slight 
derangement of the machinery on the mainland, 
but at 2 p.m. I heard clearly and distinctly 
the following, ‘Here, Haskayne’ (one of his 
assistants), ‘ witha message from Mr. Preece for 
Mr. Gavey.’” І was in London that day. 
Then followed the announcement of the sad 
and sudden death of Mr. Graves, which cast a 
gloom over the success of the experiment. It 
seemed an extraordinary fact that the first reada- 
ble message transmitted for such a distance by 
such means should announce the death of the 
head of the Technical Department." 

The distance between the two places was 3.1 
miles. The attempt to speak between Lavernock 
and Steep Holm was not so successful. The dis- 
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tance was 5.85 miles, but thougu signals were 
perceptible, conversation was impossible. There 
was distinct evidence of sound, but it was impos- 
sible to differentiate the sounds into Morse sig- 
nals. We were just on the limit of audibility, 
and we were using our maximum available power. 
If either line had been longer, or the primary 
currents stronger, we should have spoken as was 
done at Flat Holm. 

The fact indicated by the formula for parallel 
wires, that the limiting distance increases directly 
with the square of the length of the circuits, has 
& very important bearing on the practical results 
of these experiments, for it shows that if we can 
make the length of the two lines long enough it 
would be easy to communicate across a river ora 
channel. Of course, as previously pointed out, 
the formula does not take into account the effects 
of the reverse magnetic waves generated by the 
return current through the earth, and at present 
no datu exist on which a satisfactory calculation 
can be based; but, for example, there is little 
doubt that two wires ten miles long could signal 
through a distance of ten miles with ease. 

Although communication across space has thus 
been proved to be practical in certain conditions, 
those conditions do not existin the cases of isola- 
ted lighthouses and lightships, cases which it was 
specially desired to provide for. The length of 
the secondary must be considerable and for good 
effects at least equal to the distance separating 
the two conductors. Moreover, the apparatus to 
be used on each circuit is cumbrous and costly, 
and it may be more economical to lay an ordinary 
submarine cable. 

Still, communication is possible even between 
England and France, across the Channel, and it 
may happen that between islands where the chan- 
nels are rough and rugged, the bottom rocky, and 
the tides fierce, the system may be financially 
practical. It is, however, in time of war that it 
may become useful. It is possible to communi- 
cate with a beleaguered city either from the 
sea or on the land, or between armies separated 
by rivers, or even by enemies. 

A use to which these electro-magnetio disturb- 
ances can be applied is to indicate to ships their 
contiguity to lighthouses and land falls. Exper- 
iments are being made in this direction by Mr. 
Stevenson, of the Northern Lights Commission, 
on the coast of Scotland, but no results have yet 
been published. He proposes to submerge в 
cable on a given fathom line through which 
special automatic distinguishing signals are being 
sent, so that a ship approaching or crossing this 
line can pick up these signals on board and learn 
her true position. 

I have also pointed out that as these waves are 
transmitted by the ether they are independent of 
day or night, of fog or snow or rain, and there- 
fore, if by any means a lighthouse can flash its 
indicating signals by electro-magnetic disturb- 
ances through space, ships could find ont their 
positions in spite of darkness and of weather. 


Fog would lose one of its terrors, and electricity 
become а great life-saving agency. 


APPENDIX. 


1. Experiments to determine the electro-mag- 
netic induction, both in water and air, be- 
tween a rectangle and a finite line of length 
equalto the face of the rectangle, June- 
July, 1893. 

Currents were sent through the rectilinear cir- 
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cuit, A, by means ofasuitable key, and the in- 
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duced effect оп the rectangle was observed on a 
carefully adjusted reflecting galvanometer. 


EXPERIMENTS WITH CONDUCTORS COVERED WITH 
SEA WATER. 


А ——__—__—————— 


n] 


Relative | Current | Discharge| Equivalent 

4 values | through |deflection | in micro- 

yards.| ofa. | A(amps.)| from B. coulombs. 
100 1 2.00 16 .094 
200 2 “ 8 .012 
300 8 5% 55⁴ . 008 
400 4 “ 4 .006 
800 8 t. .008 


_—__—_—————————————————-————— 


Remarks.—18 feet w&ter over A. 
EXPERIMENTS WITH CONDUCTORS IN AIR. 
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Relative Current | Discharge| Equivalent 

a values | through | deflection| in micro- 

yards. | ‘ora. | A(amps.)| from B | coulombs. 
100 1 2.00 17 026 
200 2 ae 8% .018 
. 800 8 “ 5% 008 
400 4 “ 4 „006 
800 8 “ 1% .0028 


Remarks.—Low water. 


II. Experiments to determine the electro-mag- 
netio induction between two rectangles of 
equal dimensions. 
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Fro. 15. 
Varia- 
Dis- tion of 
Rela- | Current | charge} Equiva- deflection 
tive | through deflec- | lent in by 
t 4- values А tion | micro- | formula 
ofa. | (amps.) fom coulombs 40 
` d 
yas. ds. 

140 * 1 2 40 069 40.0 
“ 16 2 “ 98 1-2) ‚049 28.3 
9 8 “ 23 084 23.1 
“ 89 4 “ 19 1-9| .099 90.0 
“ 64 8 “ 11 1-2] .017 14.1 
“ 96 19 “ 8 019 11.6 
“ 192 94 “ 4 1-9| .007 8 


Remarks.— When current was reduced to 1 ampere the 
induced discharge was halved. 


III. Experiment with а rectilinear wire four 
times the length of the face of the rectangle. 
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Fig. 16. 


in micro- 


а. Current through Discharge degection Equivalent 
^ mpl тош В. coulombs. 
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Prof. Stine was not Correctly Reported. 
ARMOUR INSTITUTE, } 
Chicago, August 28, 1893. 
To the Editor of ELECTRICITY. 

Dear Sır :—In the issue of Ешесткісіту for 
August 28, 1898, a kind reference was made to 
the equipment and future work of the Electrical 
Department of Armour Institute in Chicago. In 
the extract from an interview recently published 
in the Jnter-Ocean, the writer was represented to 
have conceded that European electrical apparatus 
was generally superior to that made in this coun- 
try. This was a mis-quotation on the part of the 
reporter ; my own opinion is in reality opposed 
to this statement. 

The equipment of the Electrical Department 
of Armour Institute will not only be very exten- 
sive, but will be peculiar to the extent to which 
American apparatus will be employed. It is with 
much pride that we have noted the rapid ad- 
vances made by several American makers of ap- 
paratus, and we believe that in no other institution 
will the equipment be so thoroughly American. 
While the greater portion of laboratory appar- 
atus will be of American manufacture, European 
makers will also contribute. This broad policy 


must result in good, educationally, and further, . 


having the same style of apparatus from both 
American and foreign manufacturers“ comparative 
tests can be made with best results. 

It is not long since that a writer for one of the 
leading electrical papers stated that a really first- 
class reflecting galvanometer cannot be obtained 
from an American maker. "This, in my opinion, 
is a mistake, and I shall endeavor in the near 
future to give my reasons for this statement. 

Reference was also made in the same mistaken 
vein to the Weston instruments. Тап very glad 
to state that Mr. Weston is now making the 
standards for the calibrating department of Ar- 
mour Institute, and the Weston ammeters, volt- 
meters and wattmeters will be used 5 
wide ranges as worl ing standards in the labora- 
tory. When the contracts for these instruments 
are all filled Armour Institute will, without doubt, 
have а larger equipment of Weston instruments 
than any similar institution. 

Yours truly, 
W. М. STINE, 
Director of the Electricity Department. 


Goliath was only a Bluffer. 


An apprec ative constituent in the State of 
Michigan writes as follows : 


“You must accept my compliments for the 
manner in which уоп attack the Trust 
(open and above board), which fully illustrates 
your prinviple of fair play to all and monopoly 
to none, and I am inclined to think that the Go- 
liath has met his David.” 


Nalls in this Coffin. 


(From the Wall Street Daily News.) 


We are told by a gentleman highin the councils of the 
Ceneral Electric Company, and enjoying intimate rela- 
tions with Drexel, Morgan & Company, and by us consid- 
ered a high authority on the subject, that 1t 1s useless to 
look for any rally or improvement in the price of General 
Electric stock as long as Mr. Coffin remains President of 
the company. Mr. J. Pierpont Morgan has never forgiven 
Mr. Coftin for having sold out on him about a year ago, and 
since then he [Mr. Morgan] has taken but a lukewarm in- 
terest in the company. Our informant states Mr. Morgan 
will take no steps to force Mr. Coffin out, but will let the 
price of the stock and the money necessities of the com- 
pany doit for him. 


The Ansonia Electric Company. 


Mr. F. 8. Terry, manager of the Ansonia Electric Com- 
pany, has sent out the following statement to the cus- 
tomers of the house: 


«Owing to complications resulting trom the present 
business depression, the affairs of this company have been 
placed in the handsof Mr. James B. Waller, assignee, per- 
mission having been obtained from the Court to continue 
the business. All amounts due us will now be payable to 
him. Plans are already under way for aspeedy settlement 
of our difficulties, but much will depend upon the prompt- 
ness with which we are able to collect our accounts. We 
trust we are not mistaken Іп believing that we have the 
well wishes of our customers, and that they will assist us 
by making prompt remittances.” 


Vol. v., No. 8 


The Blue-Print Steal. 


Trials of Mead, Clarke and Hamilton Began at Pitts- 
burgh. 

The electric conspiracy case was called in the 
Criminal Court at Pittsburgh on Monday, Sept. 
4th, before Judge Collier. The court-room was 
crowded with spectators. The defendants now on 
trial are: Morris W. Mead, William J. Clarke 
and Milton H. Hamilton. The selection of the 
jury consumed less than one hour, and the three 
defendants present entered a plea of not guilty. 
D. F. Patterson made the opening address for 
the prosecution. 

A full report of the proceedings will appear in 
ELECTRICITY next week. 


THEY ALSO STEAL SIGNS. 


Suit for $10,000 Damages Brought by The Western 
Electric Co. against The General Electric Co. in 
Chicago. 

Suit has been brought in the Superior Court 
of Cook County. Ill., for $10,000 damages, by the 
Western Electric Company against the Gen- 
eral Electric Company, and criminal pro- 
ceedings will be instituted against certain em- 
ployees of the latter company if they сап be 
found. 

Part of the exhibit of the Western Electric 
Company has been thirty arc light poles of an 
improved pattern, upon which they had been 
granted the privilege by Prof. Barrett of placing 
two signs, one near the base and one at the ex- 
{гете top. above the lamps. 

Part of these poles supported arc lampe of the 
General Electric Company's make, and Lieut. 
E. J. Spencer, in charge of the latter's exhibit, 
insisted that the signs of the Western Electric 
Company should be removed from these poles. 
Prof. Barrett declined to grant this request. 

In despair of accomplishing his object by 
lawful means, Lieut. Spencer, во it is claimed. 
conspired with а number of his employees to 
remove the signs by stealth, and some time dur- 


‘ing the night of July 17 the signs were stolen 


by these employees, the official guards having 
been duly bribed. 

Suit is pow brought, as above stated, to recover 
damages from the General Electric Company, £s 
the guilty parties have removed themselves, for 
the time being at least, from the reach of crim- 
inal prosecution. 


Death of R. D. Nuttall. 


Robert D. Nuttall, the well-known manufac- 
turer, and founder of the concern of R. D. 
Nuttall & Company, died on August 29, at his 
home in Allegheny, of pneumonia. 


The Electro-Therapeutic Assoociation. 


Programme of the Chicago l'leeting. 


The third annual session of the American Еес!гє- 
Therapeutic Association, to be heid in Chicago on Septem- 
ber 12, 18 and 14, 18 expected to reveal a marked advance in 
the science. A leading topic to be discussed is What are 
the Possibilities of Electricity in the Treatment of Fibroid 
Growths?" Among those who wil t&ke part are: Dr. 
J. Н. Kellogg, of Battle Creek, Mich.; Dr. Georges A post ili. 
of Paris, France; Dr. Georges Gautier, of Paris, France; 
Dr. La Lorre, of Rome, Italy; Dr. Augustin H. Goelet, af 
New York; Dr. A. Lapthorn Smith, of Montreal. Canada: 
Dr. Franklin H. Martin, of Chicago, Ill.; Dr. G. Betton 
Massey, of Philadelphia, Pa.; Dr. Margaret A. Cleaves, of 
New York; Dr. George F. Hulbert, of St. Louis, Mo.: Dr. 
E. L. H. McGinnes, of New York. 

“The Influence of Frequency of Interruptions and 
Character of Induced Current Waves upon Physiological 
Effect " will also be discussed by Prof. W. J. Morton, M.D.. 
of New York; M. le Prof. d'Arsonval, of Paris; M. le Dr. 
Larat, of Paris; M. G. Weisse, of Paris; Prof. du Rois-Ray- 
mond, of Berlin; Mr. Newman Lawrence, of London, Enz.; 
Mr. Jno. J. Carty, of New York; Prof. G. M. Hammond, of 
New York: Dr. W. F. Hutchinson, of Providence, R. I. 
Prof. Elihu Thomson, of Boston, Mass., besides many of 
those taking part in the former discussion. 

Most of these physicians will read papers. 
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On the carrying Capacity of Electric Cables, Formula (4) modified to include the resistance 
Submerged, Buried or Suspended in Air.—II. of the ground becomes 


6 
BY A. E. KENNELLY.* O = Св) 25 9 
| P (8 +G) 
From the measurements made on the samples 
of buried cable the mean thermal resistivity of and with the safety limit of 25° C. here recom- 
the sandy soil in which they rested was almost 50 mended for Siemens cable, (5) becomes 


TABLE II. 
| | Horizontal Horizontal Horizontal | Horizontal 
P. 5 distance from axis. Per cent. distance from axis.| Per cent. distance from axis.| Р.С. | distance from axis. 
0 0 0 
gheath - sheath |—— —— —— sheath | —————————— sheath | —— — 
po. | бын oa | ы 1 Я eleva- | | * 
tion. | able tion. 4 Cable tion. қ Cable tion. | Cable 
Cms. | atameter. Cms. | diameter. Cms. | diameter. | | Cms. | diameter. 
95 3.15 0.63 70 7.40 1.8 45 28.28 5:6 | 20 | 01.8 18.4 
90 | 8.92 0.784 65 11.71 2.8 40 35.38 7.1 15 121.5 94 3 
85 | 4.88 0.076 | 60 14.58 2.9 35 44.38 8.9 10 | 169.1 33.8 
80 6.07 | 1.21 55 18.16 36 30 56.0 11.2 5 269.6 53.9 
175 7.55 1.5 50 29.05 4.5 25 тз | ма | | 
| | | | 
Ground Surface” 0'g 07 0 à * 0 04 * 92 
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considered to be buried at an axial depth of 2 6" 
(76.2 ems.) in a soil of resistivity 50. Here the 
depth in radii is 148.2 and reference to the pre- 
ceding curve shows that the ground resistance per 
centimetre is 0.9 g, or in this instance, 45 units. 
The thermal resistance of the insulator having 
been found to be 81.36, the total thermal resist- 
ance in the heat current path is 126.36. Sub- 
stituting this in the formula (5) or (10), 
5 


= / i986. 86 х 0. 000009417 
the computed drop in temperature within the 
cable will be 

24 X 81.36 
126.36 
and the temperature elevation of the sheat h 
8.9 C. 
INFLUENCE OF EXTERNAL LAYERS OF HEMP ОВ 
COMPOUND. 
If the cable instead of being simply sheathed 


— 144.9 amperes, 


= 16.1° C, 
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units, or fifteen times less than the mean resis- 5 
tivity of the insulator. == je (10) 
Ee ^p (8 + G) 
R Associ Ediso ‘ 
Compania, ы Per Nee nee As an example, suppose the cable previously 
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in lead has also, as is usually the case, additional 
а of jute ог compound, with or without 
termediate metal bands or wires, additional 
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disgrace the Electricity Building at the World's 
Fair received а notableendorsement from no less 
an authority than Prof. S. P. Thompson in the 
course of his remarksatthe collation of the Elec- 
trical Congress held in that building. 

After bestowing the most liberal praise upon 
the exhibition of electrical work both in the Fair 
апа throughout this country, Prof. Thompson 
stated that in one respect England had gone 
ahead of America, viz., in properly branding 
that class of parasites who trade upon the credu- 
lity or gullibility of the public by selling electric 
belts and electric plasters to cure any and every 
disease. Prof. Thompson also recited the recent 
exposure of a similar fraud, by the Electrical 
Review, of London, an account of which was 
published in ELECTRICITY, and scored the Ameri- 
can electrical journals for their failure to per- 
form their obvious duty in enlightening the pub- 
lic as to the true status of these humbugs. 

We have emphatically stated several times that 
а number of these electro-therapeutic exhibits 
are a disgrace to the electrical department, and 
this disgrace was made still deeper by the attempt 
on the part of Mr. Hornsby, of this department, 
to defend these humbugs in reply to Prof. 
Thompson's remarks. It isto be regretted that 
these imyostors, whose exhibits have no business 
in company with those of the reputable concerns 
which surround them in Electricity Building, 
have secured such a hold on one of the officials of 
this department, whose office it is to maintain the 
character of the exhibition untarnished, that he 
should feel the necessity of defending a class of 
swindlers whose knavery is condemned by every 
reputable electrician and physician. 


This acticn is the moresurprising coming from 
& physician, as Mr. Hornsby in his remarks 
mentioned that he had followed the study of 
medicine both in this country and abroad. It 
would be of interest to know what medical col- 
leges sanction the indiscriminate use of electric 
belts and plasters, as physicians are usually the 
least tolerant of any class of men іп regard to 
quackery and humbugs in their profession. 

It is not to be supposed that the men who sell 
electric plasters and belts indiscriminately for 
the cure of forty or fifty different diseases are 
susceptible to feelings of embarrassment or 
shame, otherwise their presence during such 
a denunciation might have been productive of 
salutary effects. 

Next to the officials who have permitted this 
class of exhibits to degrade the character of the 
Fair, the electrical journals have been most cul- 
pable in the neglect of their duty. With the 
exception of Етесткісіту there is not one of 
them which has not, by its conspicuous silence on 
this subject, giving tacit sanction to a number 
of swindles which it would not dare to openly 
defend or advertise; and if an electrical paper 
owes any duty to the public which it pretends to 
serve, that duty should certainly be to expose 
those impositions parading under the guise of 
electrical science. 


which seeks shelter under the name of the science 


which it espouses. 


The paper of Mr. Preece on 


Electrical 

Signalling this subject read at the Chi- 
Through cago Electrical Congress pre- 
Space. sents a most instructive ac- 


count of the experiments carried out in England, 
and points out pretty clearly the limitations 
which in practice attach to the plan of communi- 
cating intelligence by electricity without wires. 

The experiments carried on under the direc- 
tion of Mr. Preece across the British Channel 
were successful in the case of a distance of three 
miles, and less so in the attempt to cover five 
miles, but as the distance separating the parallel 
lines between which communication takes place 
is limited by the length of these lines, it is obvi- 
ous that in practice this distance must be short, 
except in specia] cases. For this reason the sys- 
tem can be of no practical value in the case of 
lighthouses and ships, as the length of the lines 
carried on them is necessarily short. In the case 
of a vessel the maximum distance would there- 
fore be the length of the ship, and this would be of 
no avail in case of danger. 

Even in communicating across rivers, where the 
necessary length of line can be run on either 
bank, the system will generally be found of little 
value, as ordinarily а submerged cable furnishing 
direct communication will be found available 
and much more satisfactory. 

The experiments are of scientific interest. how- 
ever, from the fact that they showed that this 
phenomenon of transmission through space is due 
to electro-magnetic induction, and that there is 
actual transformation of the current into mechan- 
ical energy and back again into electrical energy? 
instead of simple conduction through the earth. 

sse esee s 
Incandescent The problem of producing a 

Arc Lamps. practical arc lamp with an enclos- 
ing chamber like that of the incandescent lamp 
is one that has received the attention of a num- 
ber of inventors for many years back, апа 
although several lamps of this character have 
been devised &nd patented, allof them up to the 
present have contained features which prevented 
their practical adoption, either on account of 
their low efficiency, short life or danger of explo- 
sion. 

The appearance of such a lamp is rather that 
of a luminous globe than the concentrated light 
of an arc, and for this reason its use would be 
found advantageous in many places where a 
steady diffused light is needed. The results 
given by Mr. Marks in his paper, printed else- 
where, show that most of the difficulties inherent 
in this problem havo been overcome, and the teats 
of the lamp described give promise of the pro- 
duction of a commercial article. 

The two most important requisites are carbons 
perfectly free from impurities, and a quality of 
glass capable of withstanding the severe heat to 
which it is subjected. In the old attempts to 
produce these lamps the best quality of carbon 
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attainable contained marked traces of metallic 
and other impurities, so that the negative pole of 
the aro received & mass of plastic deposit which 
extended across the arc, making itin reality an 
incandescent lamp. 

The valve for the egress of the C O, in the 
bulb of such a lamp is also a matter of special 
moment, asthe pressure of the enclosed gas must 
be maintained below a certain amount to avoid 
explosion. It was found expedient by experi- 
menters on many of the early lamps of this type 
to conduct their observations and experiments 
from an adjoining room to that containing the 
lamps owing to the certainty of eventual explo- 
Bion. Mr. Marks states, however, that after 
perfecting the valve used on his lamp there has 
not been an explosion or any trouble caused by 
the gas for a number of months. 

The coating of the globes with the carbon 
deposit is considered by Mr. Marks to be a prac- 
tical advantage, as the light is more evenly dis- 
tributed and the luminosity appears to be 
greater than with cleaned globes. With pure 
carbons this deposit has been found to be but 
slight. 

Western Electric It will surprise no one who 

v5. has taken notice of the taotics 
General Electric. pursued by Mr. E. J. Spen- 
cer, who is in charge of the General Electric 
Company's exhibit at the Fair, to learn that he 
has at last been caught in the commission of & 
crime, 

The publicity given to this occurrence, some of 

the details of which are related elsewhere, should 
enable the trade to estimate Spencer correctly, 
and deprive him hereafter of the privilege of 
associating with gentlemen. He has proved him- 
self a lawless fellow who is not to be further 
tolerated by law-abiding people. 
. Exxoctraicrry has stated many times that em- 
ployees of the General Electric Company are 
taught by the precept and example of the higher 
Officials that roguery and rascality are virtues 
which will be rewarded, and it is not strange 
that Mr. Spencer has followed in the footateps of 
his superiors. 

Moreover, he went to the Fair in the first place 
with an exaggerated idea of his own importance, 
as also of that of his company. Не seems still 
to believe that the General Electric Company 
owns the Fair, and that he is the chief executive 
officer, notwithstanding the many slaps in the 
face he has received in the past few months. 
Chicago is not so far from New York but that 
Spencer should have learned ere this that his 
company is dead, and that any further effort on 
his part to boom its apparatus at the Fair is 


useless. 
Spencer’s attempt to have the Westinghouse 


sign removed from the south wall of the build- 
ing rendered him, it was suppcsed, sufficiently 
contemptible and ridiculous. He has now shown 
that he has no conception either of common 
fairness or of his own humiliating position. 

He is an arrogant person, whose appointment 
to represent the General Electric Company at 
the Fair is added proof of the wretched man- 
agement of that company. 


Other manufacturers have made friendships at 
Chicago which will produce good business for 
them for many months to come; but Spencer and 
the General Electric Company have made 
nothing but enemies, of whom they had plenty 
before the Fair opened. 

The Western Electric Company may be de- 
pended upon to carry its case through to the 
end. 


4 % 

The The immediate movements of the 
General General Electric wreck are as 
Electric difficult to predict as it would be 
Wreck. to tell in which direction the 


derelict at sea, floating bottom upwards, at the 
mercy of wind and wave, would be next im- 
pelled. 

It is doubtful if any member of the Board of 
Directors has any clearly defined plan beyond 
the active use of the headsman's axe, cutting off 
heads and expenses as rapidly as possible. 

From the point of view of competing manufac- 
turers, who care moreabout the sale of their own 
goods than about the success or failure of the 
sham Trust, the position of the latter to-day 
leaves nothing to be desired. It has fallen down 
before the race was half run, and it will be thor- 
oughly distanced before it can get on ite feet 
again, besides being bruised and knee-sprung. 

It is superfluous to say again that the Trust 
scheme has been a failure. But it will never be 
superfluous to keep before the public with per- 
sistent iteration the fact that it has been worse 
than a failure. In its greedy attempt to control 
the business, the Trust for many months was 
strong enough to do almost irreparable injury to 
many single concerns and to the trade at large. 

The electrical trade would have suffered little 
harm from the present wave of depression which 
is passing over the business world had it not 
been for the blighting effects of the Trust on the 
business eight months ago. And but for the ex- 
istence of the inflated trusts, like General Elec- 
inc, Whiskey and Cordage, there would have 
been no such tremendous shrinkage from fic- 
titious values, and no such consequent loss of 
confidence in the financial world. 

While Exgorricrry has the ear of the elec- 
trical trade, these facts will not be allowed to be- 
come obliterated or befogged. 

The power of the press, when grounded upon 
TRUTH &nd JUSTICE, is exemplifled in the twelve. 
month fight ErgorRiCITY has made against the 
Electric Trust scheme. The organization of the 
company was а blunder,its policy has been а 
series of blunders. Whatever the future of the 
General Electric Company may be, that once im- 
perious organization is to-day an absolute wreck, 
without business, without money, and without 
friends ; with no organization and with no ability 
within its own ranks to perfect an organization-- 
driven to the wall by the one trade paper which 
has dared to tell the truth for fifty-two consecu- 
tive weeks, ELECTRICITY. 

“....0-«-.... 

Іт ів fortunate for the stockholders of the 
General Electric Company that it only did a trifle 
less than $14,000,000 of business for the first 


year. Losing about seventy-five cents for every 


dollar of business done, twenty millions of busi- 


ness would have wiped the stock completely out. 
....0)»...... | 
Мв. B. E. Sunny, general manager of the Chi- 


cago office of the General Electric Company. was 
summoned to this city by telegraph last week, to 
explain how it саше about that the final balance 
sheet of his office for the year showed a net loss 
of а quarter of а million dollars ; also how it was 
that he sold to the Pueblo (Consolidated) Rail- 
road Company $175,000 worth of apparatus, tak- 
ing in payment therefor second mortgage bonds, 
there being already $225,000 first mortgage bonds 
on the property, the road now running behind at 
the rate of about $1,000 a month on operating ex- 
penses alone, saying nothing of defaulted inter- 
est on the first mortgage bonds. It is not known 
as yet whether Mr. Sunny convinced Mr. Twom- 
bly that this was or was not good business. 


On a Method of Governing an Electric Motor 
for Chronographic Purposes. 


BY DR. A. G. WEBSTER. * 

The element of time is one of the important 
quantities upon which electrical measurements 
pend, and many of the most fundamental deter- 
minations, such as the absolute measurement of 
resistance, the determination of V,“ the ratio of 
the two electrical units, measurement of capaci- 
ties and of coefficients of inductions, involve a 
time-measurement as one of the principal data. 
The measurement suffers under the disadvantage 
that it cannot be preserved in а material standard, 
for while the meter and the kilogram are defined 
by prototypes deposited at Breteuil, the second 
cannot be во deposited nor directly copied. 
Nevertheless the instruments for the measure- 
ment of time have reached such precision in our 
astronomical clocks and chronometers that we 
have little to complain of. 

In electrica] measurements, however, the ele- 
ment of time generally enters as an angular 
velocity, and the difficulty enters not with the 
clock, but in the preservation of the angular 
velocity constant enough for accurate measure- 
ment. Of course a clock is but an instrument 
for preserving a constant angular velocity, and 
when the velocity is small nothing else is to be 
desired. Iu our electrical measurements, how- 
ever, angular velocities are large, and clock- 
work is out of the question. Clocks and chrono- 
graphs, escapements and governors, moreover, 
are at best delicate and expensive, so that no 
apology is required for an attempt to find some- 
thing less so. 

Next to a clock with a pendulum or balance 
wheel, & tuning fork is & good time-keeper, and 
has been adopted, or what amounts to the same 
thing, a reed has been used to govern a clock- 
train, їп the Hipp chronoscope. The accuracy 
of the latter is, however, not all that could be 
desired. In electrical measurements the tuning 
fork has been of the greatest bervice. and is the 
instrument upon which the time measurement 
generally directly depends, the fork being used 
by the stroboscopic method to verify the cor- 
stancy of the angular velocity. 

The question of the maintenance of the con- 
stant velocity remains unanswered. It has often 
occurred to me t5 ask why the electric motor has 
not been applied in chronographic apparatus, 
and it seemed to me that this could often be done 
with material reduction of expense. In the 
course of some experiments last winter, when it 
was necessary to measure intervals of time of the 
order of a thousandth of a second with an accu- 


* Paper read atthe International Electrical Congress, 
Chicago. 
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racy of one part in ten thousandth if possible, so 


that ап interval of ten millionth of а second 
must be distinguishable, and high velocities were 
necessary, clockwork is out of the question, and 
I determined to try the motor, and to attempt to 
give it a positive governor. 

The method adopted was of such simplicity 
that it must have occurred to all present, and was 
suggested by the method employed by Lord 
Rayleigh, and elaborated at the German Reich- 
sanstalt, for comparing a tuning fork with a 
clock by means of Lacour’s phonic wheel. The 
prevalence of the synchronous alternating current 
motor also suggested the practical means needed. 

Upon the shaft of a small motor carrying & 
drum and disk for registration was directly at- 
tached the armature of à smaller motor arranged 
as an alternator, with separately excited field 
magnets. The current for the armature of the 
latter was made alternating by a commutator 

arrangement, composed of mercury cups and 
wires carried by the prongs of an electrically 
maintained tuning fork. The direct current 
motor was now run up to synchronism, in hope 
that the alternator would fall into step with the 
tuning fork, and be automatically governed. As 
. itisobviously out of the question to pass more 
than а very small current through а mercury 
break, the question of phase is equally important 
with that of synchronism, and it was at first found 
impossible to make the governor work at all. It 
was soon found that an alternating current was not 
necessary, but that an intermittent current would 
serve as well, so one of the reversed currents was 
left out, and the complicated commutator on the 
tuning fork was reduced to a simple break. 

In order to throw on the governing current at 
the right phase, a mirror was placed upon the 
end of a shaft, so that its normal was slightly in- 
clined to the direction of the axis, so that a point 
of light would be seen as a continuous circle. A 
glow lamp reflected in mirror, carried by the 
governor tuning fork with an interposed slit, was 
looked at in this mirror, and instead ofa continu- 
ous circle of light there was then seen a number 
of bright arcs, which diminished as the speed of 
the motor wasbrought up to synchronism. When 
the number of arcs is reduced to two, synchron- 
ism is attained, if the arc stands still; in prac- 
tice, however, by means of a fluid rheostat in the 
circuit of the field magnets of the driving motor 
the speed is made gradually to vary, во that the 
arcs revolve slowly, and when a part of the rev- 
olution is reached that:a few trials show to de- 


note the proper phase, the governing current is 


thrown on, &nd the apparatus runs controlled, 
and the arcs of light stand perfectly still. In 
order to give instant notice of а failure of the 
governor, а telephone was placed across the ter- 
minals of the armature, which spoke up in 
stentorian tones of beats on the least divergence 
from synchronism, so that the observer would be 
recalled even from the farthest part of the next 
room. Ап amperemeter also showed by the 
presence or absence of oscillations corresponding 
to the beats when the governor was acting prop- 
erly. The?motor which I used for driving was 
capable of giving out one third of a horse power, 
and the number of revolutions was thirty-two 
per second. Thejtuning fork was a large electro- 
magnetic fork by König, carrying в steel mirror 
and a sliding weight. 

In order to make sure whether the frequency 
of the tuning-fork,;was influenced by the con- 
trolling current, a large free fork was set up near 
by and was frequently bowed and compared with 
the electro-magnetic;forkz?by means of Lissajou's 
figures. No difference wasever detected whether 
the governing current was'on or off, although a 
difference of one7part in twenty thousand could 
have been detected. 

The accuracy of governing by this method is 
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of course only limited by the constancy of the 
frequency of the electro-magnetic fork. In my 
experiments this generally amounts to about one 
part in ten or fifteen thousand, but I have no 
doubt that by the exercise of proper precautions 
it could be made much greater. This method 
dispenses with the services of one observer, and 
gives a marked increase in the accuracy of the 
determination of angular velocity, one of the 
most troublesome measurements concerned in 
electrical measurements, so that I am left to hope 
that it may prove of practical utility in future 
determinations. 


Current items. 


A boom ів the electrical business in Southern 
cities threatened with yellow fever should be 
looked for at once, if the opinions of Mr. Park 
Woodward, of Atlanta, carry any weight. He 
says: I can tell you why Atlanta can bid defi- 
ance to yellow fever and other plagues. It is be- 
cause the earth is thoroughly charged with 
electricity from the street cars, telephones, 
telegraphs and city lights. All these combined 
keep the earth’s surface like a huge electric bat 


tery. This kills any disease germ that may find 
their wa 


into the city. You know itis a fact 
that the Western Union telegraph office has ite 
ground wire across the Chattahoochee river, be- 
cause the earth was too much charged with 
electricity to ground it in thecity.” 


It is announced that the Illinois Central Rail- 
road has discovered a new and valuable use for 


‘electricity. Itis for nothing else than to kill 


weeds along the roadway. In order to comply 
with legal requirements in years past it has cost 
the company about $40 per mile to destroy the 


weeds. With the electric annihilator five miles 
of weeds can be killed in an hour at very small 
expense. The heavily charged brush runs alo 
about eight inches above ground, and any w 
with which it comes in contact, however big or 
strong, is struck dead, as it were, and becomes 
black as if smitten with frost. 


On the Carrying Capacity of Electric Cables, 
Submerged, Buried or Suspended in Air. —II. 


( Continued from Page 98.) 


thermal resistance is again interposed by each 
layer of fibrous material, the thermal resistance 
of the metallic bands or wires being negligible in 
comparison. The thermal resistance of any 
cylindrical layer of resistivity бл and radii rn and 


б R 
Rn is Sn = Zr logen by formula (2). and 


since all these resistance are in series, the total 
thermal resistance per centimetre of cable length 
is (S, + S. +8, + . G) and this componud 
term should replace the symbol 8 in equation 
(4). 

Ав the measurements referred to were all made 
on simple lead-covered cable, information is still 
missing as to the value of the resistivity for these 
layers. 

In computing the tables given in Appendix ПІ, 
these resistivities have been assumed as equal to 
that of the Siemens insulator next to the copper, 
i. e., & = 750. 

INFLUENCE OF NEIGHBORING ACTIVE CABLES 

If two or more active cables are buried in the 
same trench, they will exert а mutual thermal in- 
fluence upon each other, and it becomes impor- 
tant to ascertain in what degree their proximity 
wil influence their temperature elevation and 
safe carrying capacity. 

As an illustration of the distribution of tem- 
perature communicated to the soil in the vicinity 
of ап active cable, Fig. 2 represents the special 
case of а cable whose axis is buried forty radii be- 
low the ground surface. If the external diameter 
of the cable should be 5 cms. (1. 97“), the depth 
wil correspond to one metre(39.87"). Taking 
the temperature elevation at the external surface 
or sheath of the cable as standard, the circles in- 
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dicate the sections of successive isothermal sur- 
faces having 95, 90, 85 per cent. —10 per cent. of 
the sheath elevation, the ground surfacee being 
the postulated surface of zero elevation. It is evi- 
dent that for a given distance from the cable the 
temperature elevation is highest immediately 
beneath, and lowest immediately above it. The 
following table, No. II, gives the horizontal dis- 
tances at which these isotherms occur, measured 
from the cable axis, and this series is represented 
by the curve in Fig. 3. 

These entries and diagrams by representing а 
dimensional system of common occurrence in 
practice may enable temperature elevations at 
different distances from an active cable determin- 
able in some cases by direct inspection. The data, 
however, for constructing the diagram corre- 
sponding to Fig. 2, appropriate to any given case, 
are provided in Appendix II. 

In this case, if the temperature elevation at the 
cable’s sheathing should be 10? C., and а second 
cable should be placed in the same trench and 
parallel to the first at an interaxial distance of 


.99.7 cms., the table and curves show that the 


second cable would have its tempersture raised 


by 50 per cent. of that at the sheath of the first, 
namely, 5° C., and if 95° О. constituted the limit- 
ing safe temperature elevation above norma], 
then the limit of self-elevation allotted to the 
second cable would be reduced to twenty degrees. 
The same process might be extended to any num- 
ber of cables buried in one trench. А diagram 
could be prepared showing the relative positions 
of the cables, and the elevation of any one would 
be the sum of the elevations due to all the re- 
maining active cables taken in turn as though 
each acted alone. This sum would represent for 
that cable the total elevation above normal due 
to mutual influence, and should be subtracted 
from the range of self-elevation in assigning the 
limiting current strength. 'This proceeding not 
only involves the previous assumption that the 
temperature elevation of the ground surface is 
negligible, but also that the insertion of parallel 
idle cables into an otherwise homogeneous 
environment does not affect the thermal distribu- 
tion previously existing. This, of course, could 
be only true for cables of infinitesimally small 
cross section. The effect of the location ofa 
sheathed cable in the vicinity of other active ones 
must be to equalize the temperature throughout 
the space it occupies, and this tendency must 
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exert a disturbing influence, diminishing with 
distance, over all parts of the thermal fleld of 
distribution. The nearer the cables are packed 
together, and the greater the ratio of their diam- 
eters to their depths, the greater will be the 
discrepancy due to both these incorrect assump- 
tions, but it would seem that for ordinary sizes, 
depths of from 60 to 120 cms. (2 to 4 feet), and 
distances apart of 30 to 90 cms. (1 to 3 feet), this 
error will not be serious. Observations made 
on cables horizontally separated by 11.4 diameters 
in the same trench showed that the temperature 
of one kept inactive acquired in three hours 88 
per cent. of the temperature elevation at the 
sheath of its active neighbor, the calculated 
elevation being 42 per cent. 

Fig. 3 shows that for the depth there considered 
the temperature elevation at & horizontal distance 
of twenty diameters is less than 20 per cent., 
while at five diameters it is nearly 50 per cent. of 
that at the sheath of а continuously active cable. 
With heavy cables, maintained for long periods 
of load in soils of high thermal resistivity, their 
distance apart in the trench may thus become an 
important matter. | 
INFLUENCE OF DURATION OF LOAD UPON TEMPERA- 

TURE ELEVATION. 


The temperature elevation of а cable with & 
given steady current, in the sense ordinarily in- 
tended, is that maximum elevation which is only 
attained after an indefinitely long period of 
activity. The problem of the temperature de- 
velopment throughout time, in and round a buried 
cable, may be solved on the postulate of a con- 
stant normal temperature of the ground surface, 
by considering two equal and parallel cables in 
the same vertical plane and at a distance apart of 
twice the trench depth, but with the ground now 
distributed round them for an indefinite distunce 
in all directions. If the lower cable generates 
heat at a given rate, and the upper cable absorbs 
(or generates negative heat) at the same rate, the 
temperature of the mid-plane between them, 
corresponding to the actual surface of the ground, 
must remain by symmetry undisturbed, and the 
distribution of temperature below this plane due 
to the independent temperature distributions 
frem both cables, advancing with time, will in 
algebraic sum correspond to the distribution de- 
veloped by the actual cable. The problem there- 
fore reverts to that of determining the distribu- 
tion of temperature in an indefinitely extended 
medium surrounding a long straight cable steadily 
supplying heat, and the materials for the solution 
of this case have been supplied by Fourier. It 
would appear that under practical conditions the 
temperature elevation in and near the cable tends 
to reach its maximum with comparative rapidity, 
the approximation to the final state being more 
tardy as the distance from the cable increases. 
In the measurements of the temperature elevation 
of buried samples, the elevation of sizes up to 
200,000 circular mils (1.014 sq. cms.) appeared to 
attain 95 per cent. of their full value in the con- 
ductor within twenty minutes, and the increase 
became inappreciable after one hour. On the 
other hand, while, as already remarked, a parallel 
idle cable 11.4 diameters horizontally distant 
reached 88 per cent. of the active cable's sheath 
temperature in three hours out of 42 per cent. 
calculated, another idle cable at 22.8 diameters 
appeared to reach only 17 per cent. out of a 
calculated 29 per cent. in the same period, a dis- 
crepancy that may well bave been due to time 
lag. It may therefore be safe to infer that the 
conductor of a buried cable will closely approxi- 
mate to its ultimate temperature elevation in one 
hour of steady load, but there can be little doubt 
that many hours will be needed to establish an 
equal approximation to the final state at a dis- 
tance of say forty diameters from the cable. 

(To be continued. ) 
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A New Incandescent Arc Light.— Il. 


BY L. B. MARKS, M.E.* 


DISTRIBUTION OF LIGHT. 


It will be seen that the distribution of light as 
shown by the candle power curve differs con- 
siderably from that of the ordinary arc. Espe- 
cially is this true at angles greater than 50° below 
the horizontal. The turn in the curve is not so 
sharp as in the arc, and there is much less differ- 
ence between the maximum and the mean amount 
of light; in fact to the naked eye the intensity of 
luminous radiation does not seem to vary much 
from 20° to 60° below the horizontal, while in the 
arc the change is very marked between these 
limits. Thus the formula of Gerard, namely: 

Hemi-apherical с. p. = } horizontal c. p. + 1 
maximum c. p., which may be used to advantage 
in arc light approximations, will not hold in this 
ease; but the form of the curve, as well as the 
nature of efficiency curves above referred to, sug- 
gests the substitute. 

Hemi-spherical с. p, = 4 horizontal c. p. + à 
maximum c. p. 

The mean or hemi-spherical candle power be- 
low the horizontal, obtained by integration of 
curve Fig. 8 equals 481, thus allowing 1-17 watts 
per candle, or 687-6 candles per electrical horse- 
power, nearly three times the average illumina- 
tion of the incandescent lamp using the same 
energy. 

The resulta of tests show that the mean hemi- 
spherical candle power of the ordinary arc meas- 
ured as in Ње above case averages about 600 ; the 
mean watts per candle, .84 or 888 oandles per 
electrical horse- power. 

Comparing these measurements with those of 
radiant efficiency, it appears that the ratio, 

( Hemi-epherical c. p., “ incandescent are, ) 
(Hemi-spherical c. p., ordinary arc. j 
is considerably smaller than the ratio, 


( Hemi-spherical efficiency, ‘ incandescent) 
{ arc." > 


Hemi-sphericalefücieney, ordinary are. 
The explanation of this difference undoubtedly 
lies in the quality of luminosity of the light 
emitted by the incandescent arc. Nichols’ has 
pointed out that the relative efficiency, as deter- 
mined by the ratio 
( luminous radiation, ) 
( total radiation, ) 
** does not coincide with that obtained from the 
ratio of watts to candle power, for the reason that 
the various rays which make up the visible spec- 
trum do not enter into the production of candle 
power in proportion to their energy.", Luminos- 


ity is в potent factor in determining the real effi- 


ciency of any source of illumination. Lack of 
time has prevented the investigation of this im- 
portant phenomenon, but, at its maximum effi- 
ciency the light from this form of incandescent 
arc, though not so intense, unmistakably appears 
brighter than that of an ordinary arc of equal 
candle power as interpreted by the photometer. 
LIFE TESTS. 


Oxygen being practically excluded from the 
arc enclosing chamber, prolongation in the life 
of the electrodes is an implied concomitant. 

In the ordinary are while the positive carbon 
loses by volatilization from its tip or crater, and 
by combustion from its sides, the negative gains 
no deposit, but wastes at a less rate than the 
other, and by combustion only.” 


* Paper read at International Electrical Congress at 
Chicago. 


1. M. Gerard: Candle Power of Arc Lamps. Centralblatt 
fur Elektrotechnic, January, 1890. 


- 2 Dr. Edw. L. Nichols: The Efficiency of Methods of 
Artificial Illumination. Trans. Amer. inst. Elec. Eng., 
Vol. VI, No. 5, May, 1889. 


3. Elihu Thomson, 1. c. 
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Hence, if the exclusion of oxygen were com- 
plete, we might expect an indestructible negative. 
This condition, however, has not been fulfilled in 
any of the tests made thus far, but the results 
fully substantiate the theory. Absence of com- 
bustion on the one hand, and the tension of the 
enclosed gases on the other, combine to greatly 
reduce the amount of disintegration of the posi- 
tive electrode. 

Table IV gives the results of life teet with a 
pair of pure carbons, j in. diameter, and specially 
constructed for the purpose. 

The lamp was placed in the circuit of a con- 
stant current dynamo, running about eight hours 
per day ; readings were taken at given intervals 
and the total length of run was limited to 100 
hours. 


Table IV.—Life Тевіз, —} in. Carbons. 


Mean Currents 9 9-16 Amp. Mean P. D. 55 Voits. 


Initial Loss in Loss nLite per Life per 
length | Dura- length length inc inch 
[x] (—) | tion | [Xx] (—] [X] [—) 
carbon | of run ' carbon carbon | carbon | carbon 
inches hours | inches | inches! hours | hours 


10.81| 4.68 | 100. | 6.81 | 0.69 | 14.67 145.45 


Thus taking 1.69 inches per hour ав the aver- 
age consumption of carbon in the commercial 850 
watt lamp, run at 53 amperes and 50 volts,’ we 
note that although 525 watts, or one and one-half 
times the energy, have been expended in the case 
of the lamp under consideration, yet the life per 
inch of carbon consumed is more than twenty 
times that of the other. Indeed the figures show 
that the life of the negative was nearly one hun- 
dred times as great as that obtained in commer- 
cial practice to-day. 

The preservation of the negative is a very 1n- 
teresting feature of this type of lamp. There is 
a marked tendency towards deposition of the 
products of volatilization of the upper electrode 
on tip of the lower. the carbon deposited, if not 
ruptured by the action of the lamp, forming an 
internal part of the negative. 

In one case where, the arc having been sprung, 
the electrodes did not come in contact during the 
entire run, this building тір” process was beau- 
tifully exhibited, the negative electrode gaining 
practically all that the positive lost. The current 
in this instance was 10$ amperes, and the P. D. 
50 volts. The duration of the run was eleven 
hours. 

OBSERVATION OF THE ARC. 


Relation of P. D. to Length of Arc and Quality 
of Carbon. 


The effect of the enclosed gases on the form 
and character of the arc presents a large field for 
investigation. 

On account of lack of sufficient data no attempt 
will now be made to state much of a definite 
nature regarding this subject; but it is hoped 
that the matter will be given due attention in the 
near future. 

The difference in potential between the elec- 
trodes being equal, the incandescent arc is 
longer for a given current than the ordinary 
arc; under some conditions it has been found to 
be almost twice as long. If we accept the con- 
clusion of S. P. Thompson, that the arc is in- 
dependent of the nature of the surrounding 
gas,“ we must then look to the effects of the 
tension or pressure of the heated gases upon the 
arc to explain this difference in length. It has 
been found that there is а constant increase of 
P. D. with pressure above atmosphere for a 
piyon current and longth of arc.* Butin spite of 

is fact, the decrease in resistance of the arc 
under the conditions named appears to allow of а 
greater length for the same P. D. 


FLAMING AND HISSING. 
In the ordinary arc the carbon vapor carried 
off from the positive is consumed by the oxygen 


of the air before it can deposit on the negative. 


4. Е. F. Peck: Carbon Tests, paper read before the Na- 
tional Electric Light Association, February, 1890. 


5. S. P. Thompson: On the Physics of the Voltaic Arc. 
Paper read before the British Association, Section A, Edin- 
burgh, August, 1892. 


6. Dr. Louis Duncan, A. J. Rowland, R. I. Todd. 


New 
York Elec. Eng., Vol. XVI, No. 274, page 99, 1898. 
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Hence the evcr present ‘‘ zone of flame" as dis- 
tinguished from the arc-flux proper is really a 
zone of combustion. In the incandescent arc, 
however, there is naturaly no zone of flame, 
consequently the phenomenon of flaming com- 
mon to the ordinary arc does not occur. The 


arc tends to centre itself, being probably aided 
in so doing by the pressure of the surrounding 
s; moreover, the slow consumption of the 
electrodes lessens the tendency to wander. With 
cored carbons there isa perceptible crater, but 
with solid pencils the tips become more or less 
flattened. | 
The quality of the carbon has an important 
bearing on the P. D. between the electrodes. 
Generally speaking it has been observed that 
with soft fine-grained carbons the P. D. is con- 
siderably lower for a given current than with 
harder or coarse-grained peneils. The tendency 
to hiss, however, is not so marked when the 
electrodes are consumedin the gas chamber as in 
the open air; in the former case the disintegration 
is во slow that the ‘‘ electrolytic" vaporization, as 
ithas been called, does not appear to explode the 
particles. It is interesting to note here that 
these results confirm a theory of hissing ad- 
vanced by Prof. Thomson а few years ago. 


THE ALTERNATING CURRENT ‘‘ INCANDESCENT ARC.“ 


No measurements were made using the alter- 
nating current, but the appurtenance was applied 
to the alternating current arc-lamp to determine 
the effect on the noise of the arc. The hum was 
in a large measure reduced, but whether the 


reduction was due mainly te the mere fact of the 
aro being enclosed in an air-tight compartment 
or not is questionable. But, as the Aum became 
much slighter after the lamp had been in opera- 
tion several minutes, the action of the heated 
gases being then manifest, it is plausible that the 
diminution in the noise was not due entirely to 
the shielding property of the glass envelope. 

While it has been proven that the humming of 
the alternating arc due to the rapid periodic ex- 
tinction and re-establishment of the discharge, “s 
the singing tone may be greatly modifled, if not 
entirely overcome, by the substitution of апу iu- 
candescent are of the Reynier type. A few years 
ago the writer had occasion to test an alternatin 
current arc-lamp trimmed with carbons which 
had been provided with a core of pulverized mica 
and carbon. The springing of the arc was ac- 
companied by the usual hum, but as soon as the 
mica fused the noise ceased. ‘The conditions 
were similar to those of an incandescent arc, the 
plastic mica-carbon core constituting a high- 
resistance medium between the plus and minus 
electrodes. There was really no true arc. The 
amount of light was naturally greatly reduced. 
In the case of the incandereent arc first alluded 
to, there seems to be an approach to these condi- 
tions, the arc-steam acted upon by the gases en- 
closed in the chamber appearing to havea greater 
density, if we may call it that, than under nor- 
mal circumstances. The amount of light in this 
experiment was, however, apparently as great as 
in the direct current tests. 


APPLICATION TO THE ARTS. 


Unquestionably this form of incandescent arc 
must have a wide application to the arts. Ав a 
substitute for the ordinary arc-light, where 
greater steadiness or longer life is required, its 
superiority will be manifest. And its utilization, 


where at present the incandescent lamp is the 
only satisfactory source of illumination, also pre- 
sents a large field. The effective distribution of 
luminous energy and the color of the light. make 
it for many purposes a desirable mean between 
the incandescent and the arc. 

Ав а standard source of illumination for arc- 
light comparison and measurements, it may be of 
much scientific as well as utilitarian importance. 

The investigations have been carried out under 
the direction of Mr. Louis E. Howard, and many 
of the facts herein stated are dueto him. The 
writer is also indebted to Dr. Edw. L. Nichols, 
Franklin L. Pope and Rob't H. Read for valua- 
ble suggestions; to Mr. C. Ransom for life tests, 
and to Messrs. Wm. C. Hubbard and E. S. Ferry 
for assistance in the efficiency and candle power 
measurements. 


(Concluded. ) 


7. Elihu Thomson: Trans. Amer. Inst. Elec. Eng., Vol. 
VII, Nos. 8 and 9, page 274. 


8. Dr. Edw. L. Nichols: A Photographic Study of the 
Electric Arc. Trans. Amer. Inst. Elec. Eng., Vol. III, Nos. 
6 and 7, 1891. 


American Electrical Works. 


The 15th Annual Picnic and Gathering of 
the Clans for a General Jollification and 
Eating ot Clams. 


Yes, it wasa remark full of truth which fell 
from a member of the electrical fraternity when 
he received an invitation to the fifteenth annual 
clambake, tendered by the American Electrical 
Works, Providence, that the little card was 
like an oasis greeting the eye in the midst of the 
arid desert of financial and commercial depres- 
sion which at present extends from the Atlantic 
to the Pacific boundaries of this fair land; and, as 
events proved, the boys availed themselves of the 
kindly call to partake of the generosity tendered 
by “ Little Rhody's" most popular citizen for 
and in behalf of a firm known and esteemed by 
every member of the great electrical fraternity. 

Saturday last, September 2, was the date, and 
Haute Rieve, the rendezvous on the beautiful 
Providence River, where this notable gathering 
took place. The day broke dull and damp, and 
the weather man evidently was inclined to pro- 
vide conditions almost as depressing as the times 
for the occasion, but his inclination, if such it 
was, failed to spoil what has come to be known 
as''Eugene's weather.” Nevertheless, the un- 
promising outlook did something towards fright- 


ening a few of the less brave ones from journey- 
ing to Providence, there to participate in the 
slaughter of the innocents by 1mmolation on the 
altar for the delectation of the gastronomic organs 
of a erowd of hungry picnickers. ‘Those, how- 
ever, who did brave the threatening elements, 
and they numbered 155, were more than amply 
repaid, for just as Providence was reached by 
the Boston contingent old Sol showed his radiant 
face from behind the dark clouds апа was con- 
siderate enough to remain on «view more or less 
the rest of the day--so the boys, as usual, had an 
ideal outing. 

By way of & change, the trip tothe trysting 
place was not by steam, but by electric cars, 
which run now down to Crescent Park, close by 
the picturesque grounds of Haute Rieve, alias the 
Union Club House. 

Lunch was announced for 11:30, and to the 
minute the well-loaded tables were besieged, anda 
spirited attack made on the comestibles, which in- 
cluded clams, quohaugs, oysters, lobster, dough- 
nuts, crackers and cheese, these toothsome 
dainties being pleasantiy diversified by 
draughts of punch such as the greatest connois- 
seur might smile over and feel happy and good. 
This item of the day's programme ended, the reg- 
istering of names and the attaching of badges 
completed, the day's fun began in right good 
earnest. 

There was a phonograph, delivering speeches 
on the silver question, and sipging songs com- 
posed by electrical men; a galvanic machine 
tying the arms in knots and compelling the bold 
ones to perform acrobatic feats of questionable 
grace; lifting machine for testing the strength; 
rifles and targets for those who fancied they knew 
how to handle a gun, and other attractions. Of 
course, the usual supply of white hats, and wide 
expanding sombreros was forthcoming to adorn 
the heads of many,and kicked round as freely as 
the ubiquitous football which found lodgment 
on many a pate as it was sent flying from point 
to point in the lunch 100m. 

Soon a baseball game was arrange! for, the 
contending teams representing Boston and Provi- 
dence respectively, the result of five innings 
showing a record of 80 in favor of Boston to 12 
for Providence. 

And so the fun went on until the bake proper 
was announced, in a huge tent. And such а re- 
past ! It need not be here described, for all knuw 
that it included many delicacies and appetizing 
dishes besides the historic and succulent clams. 
The menus were passed around incased in minis- 
ture traveling rugs and straps, which novelty will 
long be preserved by the guests as a souvenir of 
this enjoyable gathering. 

The esteemed host, Mr. Eugene Phillips, pre- 
sided at the read of the tent, having Mr. C. E. 
Stump, of New York. ав toastmaster. In open- 
ing the post. prandial exercices Mr. Phillips gave 
а hearty welcome to all present; expressed the 
pleasure it afforded himself and his associates to 
have as their guests so representative a gathering 
of men engaged in the electrical industry. Not- 


withstanding the businees depression that almost 
universally prevailed, there were causes for con. 
ratulation all round, and he for one did not be- 
eve in giving way to feelings of despair, for he 
had the assurance that things would correct 
themselves very shortly, and in any event he 
desired that should enjoy themselves thor- 
oughly, and if they found it difficult to take their 
day’s pleasure silently, why they were at perfect 
liberty to make all the noise they could. _ 

Mr. Martin C. Day, the facetious city editor of 
the Providence Journal, then responded to a call 
with one of his fanny speeches,whicb, as usual, 
convulsed the entire company. Mr. Frank Rid- 
lon, as one who had attended many of those clam- 
bakes, spoke feelingly of the past and most appre. 
eiatively of the debt of gratitude Mr. Phillipe had 
laid upon the whole electrical fraternity Ьу his 
princely hospitality. Mr. H. M. Dagget, Jr., of 
Attleboro, made a few timely remarks on the 
great work which was being done by those present 
as representing one of the greatest industries of 
the age, and was followed ү Captain Brophy, 
who, as one esteemed by everybody, spoke of what 
he wes always trying todo in harmonizing the 
two important interests, electricity and insurance. 
He enlogized Mr. Phil ips as a gentleman who 
had done so much for this world that some day 
he might be invited to emigrate to some other 
planet and there show the inhabitants of another 
sphere what can be accomplished by an enter- 
prising business man and a true, generous-heerted 
gentleman. 

Mr. W. S. Key, representing the electrical 
press, said a few words for those engaged in jour- 
nalism, expressing the hope that as the press had 
always striven to advance the science and art of 
electricity, so it would always stand for what was 
best in the business, aid it in its progress and 
throw in its influence towards restoring confi- 
dence and helping on renewed progreas. 

Mr. Н.В. Cram, Boston, in a brief address 
pathetically alluded to those who were no longer 
to be found at these festive gatherings, having 
passed on to the great majority, while others 
equally familiar and well known had found it 
impossible to be present because of important 
duties they were now discharging at Chicago and 
elsewhere in connection with the electrical basi- 
noce in which all present were so deeply inter- 
ested. 

The speeches were necessarily brief, as the 
boys had lots of fun left in them, and at the close 
of the exercises, which had been interspersed 
by music discoursed by an orchestra, the fun was 
resumed until the morn, when many had to start 
for home, quite à number on their way to the 
depot visiting by invitation the Narragansett 
Electric Light and Power Station, to see the 
starting up of the huge 500 kilowatt alternating 
machine, which proved a great attraction to all 
who saw the monster and watched its start. It 
will be many a long day ere those who were 
privileged to be present will forget the pleasure 
and enjoyment of the American Electrical Works’ 
15th annual clambake. 


Boston Notes. 


Slowly but surely confidence in business cir- 
cles is returning hereabouts, and local electrical 
firms are already beginning to feel its effects. 


The all but complete paralysis that was induced 
and became se general two or three weeks ago 
has not, by any means, been replaced by a health 
condition of trade such as prevailed ere the sud- 
den panicky feeling struck the country ; never- 
theless there is a perceptibly healthy reaction, 
which, of course, everyone is hoping will con- 
tinne. Several firms actually report themselves 
busy, and their reports are substantiated by the 
activity that abounds in their factories. Not only 
are these not laying off their men, working short 
time, or reducing wages, but, on the contrary. 
they are running full blast, and experience some 
difftenlty in keeping pace with their orders. Sev- 
eral New England firms are in that notable con- 
dition, aud we trust it may be our pleasure to 
have to report continued progress and improve- 
ment next week. If nothing else will, the devas- 
tation end havoc wrought among electric wires 
this week by the frightful storms should cause 
the wire trade to brisk up promptly, and this is 
just what it has done. 


The electrical fountain that is to adorn the 


beautiful Lynn common, in the heart of the City 
of Shoes, as а gift from а late wealthy citizen 
named William Shute, is getting well under way 
and is to be inaugurated, all being well, on Sep- 
tember 15. The one difficulty the designer and 


builders have to contend with is the low pressure 
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in the street mains, which will limit the main 
stream of water from the fountain to a height of 
25 feet only. 


A few weeks ago we announced the fact of the 
City Council of Manchester, N. H., having been 
indicted by leading citizens for having made what 


was considered an illegal contract with the Man- 
chester Electric Light Company for lighting the 
city for а term of ten years. There are rival 
electric lighting companies in Manchester, 
and this fact is at the bottom of the 
trouble. On Tuesday last the Mayor was 
served with a notice that at the September term 
of the Supreme Court certain petitioners, citi- 
zens of Manchester, would ask the court to 
break the contract recently made by the city 
government with the above company. The peti- 
tioners allege that the contract of ten years dura- 
tion is beyund the authority of the city to make; 
that the Mayor and City Council are but the pub- 
lic agents of the city as a corporation, hold their 
authority in the nature of a trust, and this trust 
is grossly violated by the action of said officers 
aa the misrepresentation and fraud of said light 
company in making said contract. Complainants 
further allege that under this pretended contract 
the city agrees to pay over $80,000 a year, or over 
$500.Q00 for ten years, for lighting the streets of 
the city, while a contract might have been made 
at a saving to the city of $10,000 or more a year. 
Other allegations were also made in the petition, 
which is signed by some taenty-five taxpayers. 
It is understood to be pressed the rival elec- 
tric company, but a move is believed to be on 
foot to consolidate the two companier, in which 
event the suit would probably be permitted to fall 
through. 


The Usher storage battery, which is doing 


such excellent service and practically demon- 
strating its high efficiency on the Milford and 
Hopedale Street Railway, every car on which is 
operated by this battery, has attracted so much 
attention among capitalists and representative 
railway men in England that negotiations are 
now in progress with a view to the sale of Euro- 
pean rights to a wealthy syndicate on the other 
side. An expert has gone to England, and it is 
confidently believed that as soon asthe foreigners 
have had an opportunity of seeing this battery at 
work they willsecure all rights init for Europe. 


There is а new electric car motor in process of 


construction in this city, which has two armatures 
во arranged that they will revolve at two different 
speeds, the fundan:ental idea at the basis of this 
peculiar construction being to secure a more 
ready and easy method of taking curves on street 
railways with the two armatures, it being found 
that the speeds are differentiated according to the 
radii of the two rails on every curve. As will 
readily be appreciated, the varying speed of the 
wheels on the outer and inner rails will do away 
with the friction incidental to the usual metbod 
of both wheels revolving at the same speed. 


General News. 


What is Golng on in the Electrical World. 


Auburn, N. Y.— The common council bas de- 
cided to use electric lights only for street light- 
ing; hitherto gas has been used. 


Martin's Ferry, W. Va.—The property of the 
Martin's Ferry Construction Company, consist- 
ing of the ruins of the electric plart, poles, wires, 
franchise, etc., are to be sold. 


Clinton, Mass.—Surveys have been made for 
an electric road between Clinton and Sterling 
Junction, the scene of large annual camp meet- 
ings and a favorite summer resort. 


St. Paul, Minn.—The East Seventh Street 
eable line has been transformed into an electric 
line at au expense, includiny losses by the change, 
of between $800,000 and $400,000. 


Columbia. 8. C. —The city council, owing to 
some disagreement with the electric light com- 
pany, have under consideration the question of 
putting in a plant under city ownership. 


Muncie, Ind.—' The city council has granted 
8 franchise that covers nearly every street in the 
city to the Citizens' Street Railway Company and 
con olidates the motor and electric lines. 


Pikesville, Md. - Committees have been ap- 
pointed to dispose of stock in a proposed electric 
road from Pikesville to Emory Grove, by way of 
Owing's Mills, Reistertown and Glyndon. 
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J. WALTER THOMPSON’S VIEW OF THE SITUATION. 


Paterson, N. J.—The State Electrical Subway 
Commission have granted permission to the Pat- 
erson and Passaic Electrical Railway Company 
to erect poles and run lines in Paterson. 


Piqua, Ohio.— The Miami Valley Electric 
Railway Company has completed the building of 
its track between Troy and Piqua. The line will 
5 be extended to Dayton at an early 

ay. 

Shelbyville, Ind. — The city council bas re- 
pealed the ordinance granting the franchise to 
the Shelbyville Electric Street Railway Company. 
There appears to have been some irregularity 1n 
bonding the road. 


East Boston, Mass. —The Bosion & Winthrop 
Street Railway Company has petitioned the board 
of aldermen for the right to construct and main- 
tain an overhead trolley system in апа through 
Saratoga street. 


Whitesboro, М. Y.—On the occasion of turn- 
ing on the electric arc lights for the first time in 
the streets of this place, а few nights ago, there 
was great rejoicing; & band paraded the lighted 
streets playing merry tunes. 


Bridgeton, М. J.—The injunction stopping 
the stringing of the trolley wires of the Bridge- 
ton and Milville Rapid Transit Company in the 
streets of Bridgeton has been revoked by the 
Electric Subway Commission. 


Brooklyn. N. Y.—The Brooklyn City Rail- 
ro&d Company has dispensed with its horse cars, 
and are using the trolley only.—The Lee and 
Nostrand Avenue line will be operated by elec- 
tricity in about three weeks. 


Watertown, Mass.—The citizens of this place 
will no longer have to depend on the Fitchburg 
Railroad after the middle of September,when the 
electric line from Newton to Boston will be com- 
pleted, the line running through Watertown. 


Ansonia, Conn.— The Sentinel says, in rela. 
tion to the Ansonia Electric Company. that no 
time can be stated when resumption will take 
place, but it will be very soon.” About 125 per- 
sons were employed in the factory at Ansonia. 


Franklin, Pa.—The Franklin and Oil City 
Electric Railroad Company has been granted a 
franchise for constructipg and operating a rail- 
way in the streets of this city for thirty years. 
The company is to pay the city $250 а year for 
the privilege. | 


Orange, N. J.—Two companies, the Consoli- 
dated Traction Company and the Suburban Trac- 
tion Company, have applied to the board of trus- 
tees of South Orange for a franchise to construct 
and operate an electric railway from South 
Orange to Orange. 


Toledo, Ohio. – Тһе scheme to build an electric 
road between Toledo and Detroit is revived. Н. 


J. Warner, of Brooklyn, N. Y.; H. H. Johnson, 
of Philadelphia, and J. H. Dawson, of Toledo, 
are said to be at the head of the syndicate inter- 
ested in the project. 


Independence, Kan.— The Continental Tele- 
phone Company has been organized here with а 
capital stock of $50,000, for the purpose of con- 
necting the towns of Montgomery County with 
Independence, the county seat, by telephone. J. 
C. Reynolds, is the treasurer. 


Savannah, Ga. — The insurance companies 
here have notified their policyholders who are 
using electric appliances that the latter must be 
made to conform to the latest rules of the South- 
eastern Tariff Association, otherwise an increase 
of 50 to 75 cents on the $100 would be charged. 


Norwich, Conn. — The Quinebaug Electric 
Company have mor ed their property for 
$800,000 with the Knickerbocker Loan and Trust 
Company, and intend to erect а dam twenty-two 
feet higher than the Greeneville dam and other- 
wise increase their facilities for furnishing power 
py electricity, lighting. etc., to surrounding 

wns. 


. Hartford, Conn.— The council hasagain shown 
its hostility to the trolley system by refusing to 
reconsider its former action against an applica- 
tion from the Horse Railroad Company to use it 
on their lines. The councillors demand а trial 
of the storage system by the company. If that 
proves в failure, they may accept the trolley. 


Atchison, Kan.—A Salina paper states that 
Morton & Company, bankers and brokers, of 
New York, have offered $85,000 cash for the 
Atchison Street Railway, and will operate it with 
electricity if a bargain is made. All they ask of 
Atchison is that the city donate a site for a power 
house and an ice manufactory. 


Utica, М. Y.—A meeting of the stockholders 
of the Baxter Overland Telephone and Telegraph 
Company has been called for September 15, at 
the office of the secretary, in th/s city. At this 
meeting an attempt will be made to secure the 
consent of three-fourths of the stockholders to 
mortgage the property of the company for the 
sum of $10,000 in order to satisfy several judg- 
ments held against the company. 


Kansas City, Mo.—F. F. Hadley and W. E. 
Winner have filed an application in the county 
court for a license to construct and operate an 
electric line on East Fifteenth street from the 
end of the cable line to the Blue river, tapping 
Manchester and Centropolis, manufacturing 
suburbs of Kansas City. The applicants are own 
ers of a tract of 100 acres on the Blue River 
lying on the route of the proposed line. This 
eet they say they intend to convert into a 
park. 


Lawrence, Mass.—A company with a capital 
stock of $90,000 has been formed to build an op- 
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sition line to the Lowell, Lawrence and Haver- 

ill Electric Railway. The tracks of the pro- 
posed line will extend along the south bank of 
the Merrimac River through the towns of Ando- 
ver and Tewksbury to Lowell. Among the pro- 
moters of the new line are: Maynard E. Clemons 
апа Winslow Goodwin of Andover, C. T. Guild 
of North Attleboro, A. C. Russell, J. I. Chalifoux 
and Larkin T. Trull of Lowell, and W. S. Knox 
of Lawrence. 


The ''Injector '" Reservoir Drawing Pen. 
Draughtsmen know well the trouble and bother ёхрегі- 


enced (especially in doing details, etc., in which strong . 


lines aro employed) in being repeatedly called upon to 
** dip, dip. dip, and wipe. wipe, wipe,” when using an ordi- 
nary ruling pen. An invention which obviates this in & 
very high degree must indeed, to quote & hackneyed 
phrase, meet a long felt want.“ 

Such an invention is now on the market. It consists of 
an ordinary hinged-nib Drawing Pen, provided with a hol- 
low celluloid handle, into which fits a cylinder C, which 
is shown withdrawn from the handle tn the lower illustra- 
tion. The rod or plunger P serves to draw the Indian 
ink into the cylinder C, while the tube T is provided to 
carry the ink to between the nibs of the pen; the whole 
reservoir attachment, as will be seen from the lower illus, 
tration, constituting in reality a miniature hand pump. 

To use the ‘Injector Pen, withdraw the cylinder C 
from the handle (taking hold of the milled gland F) and 
fill it with ink by dipping the lower end of the tube T 
into the liquid and pulling out the plunger P to its extreme 
position. After wiping the tube, insert the whole cylin- 
der (without, of course, disturbing the plunger) into the 
handle of the pen араш. А slight push forward of the 
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COMMERCIAL PARAGRAPHS. 

The Electric Heat Alarm Company of Boston has just 
had issued to it a patent on a Testing and Recording Appa- 
ratus to be used in conjunction with its Electric Heat 
Alarm, which has proved itself to be one of the most infalli- 
ble safeguards against danzers by fire now on the market. 
This company is achieving signal success with its special 
devices, which are being installed in factories, warehouses 
and other buildings. То be the better able to handle its 
Increasing business the chief offices are now located at the 
factory, 15 Chardot street. The attractive exhibit the 
Electric Heat Alarm Company has at the World's Fair is 
bringing some excellent contracts from the West aud ship- 
ments аге being made right along. 


Mr. К. T. White, of Boston, the well-known inventor and 
manufacturer of street railway tracks, cable roads, car 
fenders and other specialties for street railway work, has 
published a handsomely illusti at ed catalog ue of his many 
devices, and invites in the * Introductory " all street rail- 
way companies carefully to lock into the merits of his in- 
ventions. Mr. White has been a prcmitent man in street 
railway work for years and his own exclusive lines of goods 
have become very popular. A street railway—whether for 
horses, electricity or cable—constructed on R. T. White's 
plans and material cannot fall to be one of the best built 
roads in the country. 


The Whitney Electrical Instrument Company of Boston 
reports a very satisfactory busine-s in its particular line of 
voltmeters, ammeters and other measuring instruments. 
It is now about to plac; ор the market a voltmeter of a 
special type that will work with accuracy on alternating 
circuits. This instrument will be made in unusually large 
sizes for use in central stations where it has to be consulted 


JACKSON BROS.! Імугестов” RESERVOIR PEN. 


plunger P then serves to feedthe pen with ink. When 
this is exhausted the plunger is agaln pushed slightly for- 
ward and the pen is again replenished, and so on. 

Excellent peints in this new invention not already men- 
tioned are: 

1. If it 18 wished to interrupt the work it is only neces- 
вагу to blow out the ink remaining between the nibs of the 
pen; the ink in the cylinder will keep good for days. 

2. 17 itis desired at any time when the reservoir is empty 
to add a line or two to a drawing without replenishing the 
reservoir, this can be done, for the pen can be used ex- 
actly as an ordinary pen, and further, should the reser- 
voir attachment be lost or damaged an excellent Drawing 
Pen still remains. 

8. If. the top of the cylinder is unscrewed by means of 
the milled gland F, the plunger P can be easily withdrawn 
for tightening or renewing the packing. 

4. The price at which the ~ Injector” Reservoir Pen is 
offered is actually less than is often charged for ordinary 
hinged-nib Drawing Pens, viz., 48. each. 

The pens are made by Jackson Bros., Limited, 50 Call 
Lane, Leeds, Eng., and are offered at 48. each. American 

agents are wanted. 


The Novak Lamp. 


Mr. Arthur E. Bowers, New York manager for Claflin & 
Kimball, selling agents for the “ Novak" Lamp, has re- 
moved his office to Room 68, Tribune Bullding. The follow- 
ing features of merit are clalmed for the Novak” lamp, 
by the manufacturers: 

* The lamp now manufactured by us is a total departure 
in principle from all other incandescent lamps. Our lamp 
wil maintain its initial candle power at its initial effi- 
clency throughout the usual average life of incandescent 
lamps. 

“Тһе importance of this improvement can only be real- 
ized by those who have had the usual experience with 
lamps which begin to lose their candle power and at the 
same time increase their consumption of energy as soon 
as the lamps are put into service. 

“The ‘Novak’ lamp maintains its full candle power 
at the same efticiency throughout its life. 

„The Novak lamp is fully protected by patents of our 
own, and is free from any possible claims of infringement 
of other patents. 

“The efficiency and average life of the ‘ Novak’ lamp 
are fully equal to those of any other lamp ever offered. 

“Тһе filament used in the Novak’ lamp is the cele- 
brated ‘ Perxins’ filament, the superior quality of which 
is too well known to need comment by us. 

We respectfully solicit correspondence in regard to the 
‘Novak’ lamp, feeling sure that a lam p possessing the 
superior qualities of this lamp, and manufactured by a 
company whose business it 18 to supply the general public 
without discrimination, will be appreciated.” 


often from the further side of a dynamo. Hence the vari- 
ous parts, including particularly the index and figures, 


are of such size ав to be easily distinguishable from quite 


а distance. 


Mr. George W. Finch, who represents the Ball Electric 
Company and the Reliance Gauge Company at Escanaba, 
Mich., reports a decided improvement іп the business feel- 
ing in that section, his sales being very flattering. 


The Roessler & Hasslacher Chemical Company of New 
York, which has an attractive exhibit in the Electricity 
Building at the Fair, is receiving compliments on all sides 
for its enterprise. Everything needed in the line of chemi- 
cals is supplied by this firm, which is опе of the most 
reliable houses in the trade. 


A little folder with the title ** Echoes from Electricity 


Building " is sent out by the irrepressible George Cutter of 
Chicago. In it are set forth the merits o. Cutter's Com- 
bination Shades, Simplex Wire, etc., etc. 


INCORPORATIONS. 


The Pontiac Light, Heat and Power Company, Pontiac, 
III.—to deal in electric light, steam or electric power. 
Capital stock, $20,000. Promoters: Henry A. Foster, C. M. 
Hamilton and A. P. Foster. 


The American Railway and Electric Light Company (in- 
corporated In West Virginia), New York City—to manufac- 
ture and sell devices, etc., for lighting railway cars by 
electricity, acquire letters patent and dispose of same. 
Capital stock, $2,500,000. Incoporators: А. B. Cornell, 
Ithaca, N. Y.; Henry B. Wibert, Beriah G. Payne, New 
York City. 


The Gas and Electric Light Company of Lincoln, nL, 
has certified to a decrease of capital stock from $80,000 to 
$50,000. 

Brown Dynamo-zlectiic Telephone Compar y, Moline 
III.—to manufacture and sell telephones, telegraphs and 
other electrical devices and appliances, and mechanical 
devices and instruments. Ca ſtal stock, $2,000,000. Pro- 
moters: James A. Brown, C. S. Brown, Henry T. Moss. 


Laconia Water Power Company, Laconia, N. H.—to buy 
and sell real-estate and water privileges; buy and sell 
power by water, steam, electricity, etc. Capital stock 
$96,000. Promoters: Wm. С. Marshall, Jno. C. Moulton, 
Frank P. Holt, Sam Hodgson, J. W. Bushiel & Company. 


National Thermograph and Electric Company, Chicago, 
Ill.—to manufacture and dealin water and steam press- 
ure recorders, grain staffs, electric batteries, etc. Capital 
stock, $500,000. Promoters: E.W. Applegate, John T. 't' odd, 
Wm. J. Marks. 


St. Clair Flats Telegraph, Telephone and Marine Report- 


Vol. v., No. 


ing Company. Capital stock, $6.000. Promoters: William 
H. Conner, F. C. Gray, Lucius H. Collins, George P. Quinn, 
William C. Heaslop, of Jackson ; Moses Schott апа Sig- 
mund Rothschild. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED AUG. 8, 1898 


ELECTRIC RAILWAYS AND APPLIANCES. 

509,821. Subway for Electric Railway Conductors. Isaac 
La Rue Johnso :, Washingtun, D. C. Filed uct. 10, 
1890. Reuewed Dec. 16, 1892. 

502,896. Trolley-Wire Insulator. Louis McCarthy, Boston, 
Masi, Filed March 27, 1893. 

502,842. Electric-Kaliway Conduit. Hobert R. Zell, bal- 
timore, Md., assignor of one-half to Henry C. Kirk, Jr.. 
same place, Filed Aug. 8, 1892. 

502,858. Supply System for Electric Railways. Wilton F. 
Jenkins, Richmond, Va. Filed June 3, 189. 
ville, Teun., assiguur of One-half to William s. Bark- 
ley, Indianapolis. Ind. Filed March 2, 1898. 

ELECTRIC LIGHTS AND APPLIANCES. 

502,703. Electric-Lighting System. Cummings C. Chesney. 
Pittsfield, Mars., assig.or to the stanley Laboratory 
Company, same place. Filed April 3, 1503. 

502,948. Klectric-Arc Lamp. Luther H. buchanan, Pasa- 
dena, Cal. Filed Sept. 25,1891. Renewed Jan. 5, 1893. 


508,108. Incandescent Kiectrit Lamp. James H. Bates, 
Hoboken, N. J. Filed Jan. 19, 1 


DYNAMOB8, MOTORS, ETC. 


509,777. Alternating-Electric Current Generator. Samuel 
Sheldon and John J. Rooney, Brooklyn, N. Y. Filed 
Sept. 28, 1892. 

502,788. Regulator for £lectric Generators. Elihu Thomson, 
Swam tt, Mass., assignor to the Thomson-Houston 
Electric Company of Connecticut. Filed May 23, 1892. 

202,968. Armature and Method of Constructing Same. 
Horace F. Parshall, Lynn, assignor to the General 
Electric Company, Boston, Mass. Filed April 10. 1898. 

508,038. Regulation of Alernating-Current Motors. Michel 
von Dolivo-Dobrowol-ky, Ber Germany, assignor to 
the allgemeine Elektricitats Gesellschaft, same piace. 
Filed Dec. 28, 1890. 

508,106. Armature for Dynamo-Electric Machines and 
Motors. Schuyler 8. Wheeler, New York, N. Y., 
assignor to the Crocker-Wheeler Electric Company of 
New Jersey. Filed April, 1893. 


BATTERIES. 


502,894. Secondary Battery. Lansing Mo Brooklyn, 
N. Y. Filed July 95, 1893. TM 
TELBPHONB AND TELEGRAPH APPARATUB- 


502,770. Telephone-Exchange Apparatus. Charies E. 
Scribner. Chicago, III., assignor to the Western Elec- 
tric Company, same place. Filed Oct. 15, 1888. 

ALARM AND 8IGNALING APPARATUS. 


50 Synchronism-Indicator. Louis Bell, Boston, 


айз. orto the General Electric Company of 
New York. Filed Dec 24, 1892. 
502,784. Fire-Alarm Apparatus. Samuel W. Ludlow. 


Madisonville, Ohio. riled Nov. 1. 1892. 

502,811. Electric Alarm-Clock. William H. Deane, Brook- 
lyno, N. Y. Filed Dec. 15, 1592. 

508,100. Electrical Rallway-Signal. Benjamin G. Seaton, 
Nashville, Tenn. Filed March 8, 1898. 


SWITCHBOARDS AND &WITCHES. 


502,768. Test. Circuit for Multiple 8witchboards.  Charies 
к. Scribner, Chicago, ILL, or to the Western Klec- 
tric Company, same place. Filed Dec. 27, 1586. 

502,769. Lock-Switch for Electric Switchboards. Charles 
Е. Scribner, Chicago, III., assignor to the Western 
Electric Company, same place. Filed Nov. 19, 1887. 

502,771, Transfer System for Switchboards. Charles E. 
Scribner, Chicago, III., assignor tothe Western Klectric 
Company, same pince Filed Oct. 27, 1890. 

502,772. Test-Signal for Multiple Switchboards. Charles 
E. Scribner, Chicago, Ill. assignor to the Western 
Electric rompan, same place. Filed Feb. 94, 1891. 

602,778. Testing System for Multiple Switchboards. Charles 
E. Scribner, Chicago, III., assiguor to the Western 
Electric Company, same place. Filed June 29, 1891. 

502,774. Test-Circuit for Multiple Switchboards. Charies 
E. Scribner. Chicago, III., assignor to the Western 
Electric Company, same place. ed July 7, 1881. 

502,775. Testing Apparatus for Multiple Switchbeards. 
Charles E. Scribner, Chicago, III., gnor to the West- 
ern Electric Company, same place. ed Aug. 1. 1881. 

502,825. Electric Switch. Lansing Morse, Brooklyn, N. Y. 
Filed Aug. 22, 1892. 

502,983. Electric Switch. Joseph H. McEvoy, Waterbury, 
Conn. Filed Dec. 81, 1892. 

508,099. Multiple Switchboard System. Charles E. Scrib- 
ner, Chicago, Ill. assignor to the Western Electric 
Company, same place. Filed Oct. 18, 1891. 


MISCELLANEOUS. 


502,749. Circuit Closer. Augustus J. Oehring, Chicago, IL, 
assignor to the Western Electric Company, same place. 
Filed Feb. 7, 1889. 

502,753. Electric Body Wear. William H. Payne, Philadel- 
phia, Pa., en НЫСЫ of one-half to Gustav О. Altorter. 
same place. ed Feb. 18, 1998. 

502,776. Electric Belt. Jean Н. Зе Creverell, Jefferson, O., 
181 nor to Henry N. Bancroft, same place. Filed June 

502,804. Electric Belt. Duane P. Andrus, St. Louis, Mo. 
Filed Oct. 81. 1892. 

502,889. Circuit Testing A Fred. 8. Patmer. Bos- 
ton, Mass. Filed March 20, 1898. 

502,935. Self-Winding Electric Clock. Frederick M. 
Schmidt, Brooklyn, assignor to the Self Winding Clock 
Company, New York, N. Y. Filed Jan. 19, 1893. 

502,965. Electrode for Firing Explosives. Joseph N. Harri- 
Son and Henry J. Harrison, San Francisco, CaL Filed 
June 8, 1892. 

502,981. Electrically-Operated Hydraulic Elevator. Elias 
Marshall. Boston, Mass. Filed Nov. 19, 1899. 

508,016. Electric Igniting Device for Gas-Engines. Frark 
E. Tremper, New York, N. Y., assignor to the Safety 
io Engine Company of New Jersey. Filed Feb. 8, 


508,089. Conductor Support and Insulator. William B. 
Essick, Manley, Neb. Filed Feb. 1. 1898. 

503,076. Apparatus for the Electrolytic Manufacture of 
Tubes. Alexander S. Elmore, Leeds, assignor to the 
Elmore’s American and Canadian Patent Copper De- 

. posent Company, Limited, London, England. Filed 
ept. 21, 1892. 
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Long Distance Transmission. 


Exhibit of the Tesla Polyphase System at 
the World’s Fair. 


BY C. Е. SCOTT.* 


An exhibit of power transmission at the World's 
Fair which is of exceptional interest is the 
Tesla polyphase system, which constituted & part 
of the exhibit-of the Westinghouse Electric and 
Manufacturing Company in Electricity Building. 
The exhibit includes generators, motors, trans- 
formers and other apparatus of various sizes and 
types. The system itself is not new in its general 
plan. There are but few features of novelty in 
the electrical system which have not been the 
subjects of publications or patents. The purpose 
of the exhibit is not so much to bring out what 
is novel in electrical invention asit is to givea 
complete exhibit of commercial machinery con- 
stituting the elements of a power system on & 
large scale. The exhibit will attract practical 
electrical engineers rather than those who are in- 
terested only in electrical inventions. 

The purpose of the exhibit is therefore to 
show a complete working system for generating, 
transmitting and distributing power on а large 
commercial scale. The system includes 

I. A prime mover. 

II. A generating dyuamo. 

III. Raising converters. and transmission line, 
and reducing converters. 

IV. Motors and rotary transformers for gene- 
. ral power and electrical service. 

The prime mover in general practice is water 
power, but here the motor serves as prime mover. 
The current for this motor is received from one of 
the 750 K.w. two-phase Westinghouse generators 
of the lighting plant in Machinery Hall. The 
number of alternations is 7,200, and the pressure 
is reduced from 2,010 volts to 200 volts before 
being delivered to the motor. The current is 
delivered to the rotating clement of the motor 
through brushes resting on four collectiug 
rings. The winding is a drum winding laid in 
small slots in the surface. The stationary element 
of the motor is of laminated iron set in an out- 
side casting. Large copper rods аге run through 
holes in the iron plates near the inner surface. 
and are suitably connected at the ends. Resist- 
ances are pui in circuit with this winding for 
Starting the motor. and when speed is attained 
these resistances are short.circuited, leaving this 
winding completely closed on itself. 

This motor drives а 500 H. P. two-phase alter- 
nating current generator. This machine is of 
the ordinary type of railway generator. There is 
а field of six poles which is excited by в small 
direct current machine driven by а H.P. two- 
phase Tesla motor of therotary field type. The 
exciter in general practice would be driven by a 
water wheel. The large generator delivers from 
four collecting rings two .currents differing in 
phase iinety degrees. The number of alterna- 
tions is about 4,000 per minute, or 33! periods per 
second at a potential of 360 volts on each circuit. 
The machine is also provided with a direct cur- 
rent commutator connected with the same wind- 
ing, delivering current at 500 volts. This com- 
mutator would not be used when the machine is 
intended as an alternating current generator 
only. The current from this machine is delivered 
to a marble switchboard, where it is regulated 
and connected with the various transmission 
circuits, as desired. This board will afford facili- 
ties for connecting various circuits with any one 
of the several] generators which may be placed in 
a large generating station. The current from the 
switchboard is received by alternate current con- 
verters or transformers by which the potential is 
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raised іп the present plant to 1,200 volts. In 
practice, the transformation would be & much 
higher voltage, depending upon the distance of 
transmission. The transmission circuit conveys 
the current to the receiving station, where it is 
reduced by transformers to electromotive forces 
appropriate to the machines to be supplied, The 
current passes through a marble switchboard in 
which there are suitable provisions for operating 
the varions machines in the receiving station. 
The largest machine in this station is a 500 
H.P. two-phase Tesla motor and rotary trans- 
former. This machine is similar in general con- 
struction to the generator above described. The 
alternating current at 860 volts is passed into 
four collecting rings on the armature. Special 
connections of the field circuit are made for 
sterting the machine, and when the motor has at- 
tained full speed а switch is turned giving the 
final connections and running the machine as a 
self-exciting synchronous motor, which maintains 
the exact speed of the generator by which it is 
driven, except in cases of extreme over load. The 
armature of this machine is provided with a 
double pulley with belts driving a Worthington 
pump and a 40-light Westinghouse alternating 
current arc light dynamo. The armature is sup- 
plied with a direct current commutator, con- 
nected with the same winding. which receives 
the alternating current, and delivers direct cur- 
rent at a potential of 500 volts. This current is 
utilized for operating two 30 н. р. street railway 
motors mounted upon a truck, and also a 60 H.P. 
direct current motor mounted upon an Ingersoll- 


Sergeant air compressor. 
also supplies а series of direct current constant 
potential arc lamps. The current from the 


- switchboard ів also carried directly to a 60 н. P. 


two-phase motor and rotary transformer, which 
receives the current at 36 volts and delivers direct 
current at 50 volts adapted to electrolytic work, 
charging of storage batteries, and is at present 
used for operating the large Shuckert search- 
light in ап adjoining space. The current from 
the switchboard also operates a 60 Н. P. two-phase 
Tesla motor of the synchronous type. which is 
adapted for any kind of constant speed work. 
In the present exhibit, it is direet coupied to a 45 
к. w. slow speed alternatorof the constant poten- 
tial type used for incandescent lighting. Cur- 
rent from theswitchboard is also directly utilized 
for supplying incandescent lamps. 

It is commonly recognized that the mechanical 
design and workmanship upon electrical appar- 
atus has fully as important a bearing upon its 
successful operation as the electrical design. In 
fact, in actual experience, it is found tbat electri- 
cal enterprises which have failed, or have been 
unsuccessful, have been deficient usually in me- 
chanical rather than in electrical elemente. It is 
thecefore of especial importance to note the me- 
chanical features of a new system, and to observe 
whether simplicity and strength and durability 
are insured Visitors tu the present exhibit are 
struck with the general similarity in construction 
of the machines employed for wid+ly different 
electrical purpuses. The general form and con- 
struction of the large Tesla motor of the rotating 
field type, the alternate current generator, the 
alternate current motors, the rotary transformers, 
the alternating current arc machine, and the con- 
stant potential alternator have the appearance of 
general similarity. 

The main castings are two in number. The 
lower one contains half of the field magnets and 
the bearings for the armature shaft. This simple 
form insures rigid bearings for the armature. 
The upper casting contains the remaining field 
magnets. The field magnets are made of lamin- 
ated soft steel plates of high permenbility, which 
are cast into the yoke of the machine. Thearma- 
ture is built of thin disks of soft steel with 
grooves in the surface for receiving the windings. 
The armatures aredrum wound with, in general, 
large conductors placed in special] heavy insulat- 
ing tubes through the slots. This construction 
affords excellent insulation and protection of the 
wires, and the strains upon the wires, which in 
case of sudden heavy loads or short circuits may 
be very great, are transmitted directly to the iron 
core without chance for slipping or abrasion. In 
general, no band wires are required. The wind- 
ing and connections of the armature of the multi- 
Polis machines for delivering direct current are 
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such that there are always two, and only two, 
parts of the winding in multiple. This insures 
electrical symmetry,which prevents the improper 
distribution of current in the armature con- 
ductors, which would result if there were a 
greater number of armature circuits in multiple 
and the armature should get slightly out of 
centre from excessive wear in the bearings or 
other cause. 

Attention is calledto these points of simplicity 
and solidity of construction because they are sv 
vital to the success of electrical working, and be- 
cause the general improvement which is con- 
stantly beiug made in the mechanical develop- 
ment of electrical apparatus has been fully 
utilized in the design of this system. Itis much 
to the credit of the system, апа confidence in its 
success is assured for the very reason that it uses 
and makes but slight modification in types of 
machines which have been worked out іш prac- 
tice in other lines of service. 

This system possesses characteristics which 
adapt itto a wide tield of service, as 1£ combines 
the requisites for transmitting power over long 
distances, and for transforming it into suitable 
forms for distribution and application to a wide 
range of uses. The employmentof the alternate 
current transformer permits the use of low 
potential machines, securing greater cheapness, 
efficiency and а higher factor of safety thanis 
possible in higu potential machines. Ву the use 
of alternating current the difticulties in construc- 
tion &ud operation, which are inherent to com- 
mutators, are avoided on generators t ud motors. 
The low pressure of the machine is readily trans- 
formed to potentials adapted to great distances. 
The ulternatiug current supplies two-phase 
motors of either the rotary field non-synchro- 
nous type or of the synchronous type. and the 
rotury transformer transforms alternating into 
direct current. The work of this machine is 
equivalent to that of an alternating current 
motor driving a direct current generator. 
The two armatures, bowever. have been 
combined in one and placed in one field, and 
not only is the second machine eliminated, 
but the output of the single machine is 
greater than that of the two machines together, 
and the efficiency is increased and the commuts- 
tion of a greater current is readily effected. The 
alternating current circuits can supply therefore 
constant potential direct current at any voltage, 
and is available for all kinds of work in which 
direct current is necessary or is preferable to 
alternating current. Incandescent lighting may 
be supplied from the alternating current circuits, 
and arc lamps may be supplied by direct current 
from the rotary transformer or from arc ma- 
chines driven by synchronous motors. 


It ehould be noted that the idea of complica- 
tion nay result from the grouping of several 
applieations of the system with the transmission 
system proper. The transmission system proper 
ends with theswitchboard and rotary transformer 
in the receiving station—other apparatus would 
be located where it may be required for use— 
distributed over а city or through mills or mines. 

The alternating and direct currents at various 
potentials for these various lines of service are 
secured from one generator and one transmission 
line. This is of practical importance both in small 
plauts wheie it would be impracticable to install 
different generators and circuits for different 
kinds of service. and also in large plants where 
there are numerous generators. In such plants 
similarity and interchangeabihty of machines and 
cireuits are of greateconomy and value in practi- 
cal service. 


Electrical inventors have dcne their part well 
in discovering the principles and laws which form 
the basis fur a complete electrical system. De- 
signers and mechanics have taken up these in- 
ventions and have developed them and con- 
structed apparatus for practical working, which 
is now presented to the electrical engineer for 
adaptation to the various demands for the trans- 
mission and distribution of power. He may take 
up the work with full assurance, as plants are 
already in operation which place beyond ques- 
tion the practicability not only of general distri- 
bution and service, but aleo of transmission over 
long distances and at high potentials. The suc- 
cessful installation and operation of a lighting 
plant for over 100 H.P., using 10.000 volts over a 
23-mile circuit, in southern California, is an initial 
step which covers a distance greater than is re- 
quired in a majority of the cases in which power 
transmission is proposed. 

This exhibit of the Tesla polyphase геш is 
the mechanical] realization of one of the moet 
unique and beautiful discoveries in electricity in 
recent years. 


Зерт; 13, 1893 


ELECTRICITY. 


a ]ĩͤ . See 
SSS —ů— ——— — — ————————————————————Є—Є—————————— 


Direct Current Dynamos of Very High 
Potential. 


BY PROF. F. B. CROCKER." 


This treatment of the subject is in no sense a 
formal paper, being merely a note of some ex- 
perimental results which I have obtained from 
two dynamos with very high potential, and it ін 
well, I think, to define what I mean by that ex- 
pression, which is in some doubt. By very high 
potentia] I mean from 5.000 to 10,000 volta. 
Machines of this character have received com- 
paratively little attention, either from scientific 
experimenters or practical engineers. The 
speaker has long believed that facts of theoreti- 
cal and commercial importance might be derived 
from the investigation of such machines. Соп- 
sidering these machines historically, the first fact 
that meets our attention is the fact that there 
exists a general and deeply rooted idea that direct 
current dynamos of very high potential are not 
at all practical. This unfavorable opinion is par- 
ticularly strong in regard to the use of such 
machines for the transmission of power for any 
considerable distance; in fact, such a system is 
considered to be almost out of the question. It 
is partly with the object of bringing this system 
into notice—in fact, only that—tat I am now 
reading the paper. The actual historical and 
practical facts are that the high potential direct 
current machines were more extensively and suc- 
cessfally operated when the dynamo first came 
into general use, about 1880, than any other type, 
either direct or alternate. Furthermore, their 
number and size have largely increased, and the 
voltage at which they can be practically worked 
has been steadily raised until we now have about 
60 light arc dynamos of the standard size on 
large machines generating about 3,000 volts at 10 
amperes. Arc dynamos of 90 light capacity are 
also regularly made by several manufacturers, 
and 120 or even 125 light machines are built and 
used. I happen to know of one station where 
there are four arc dynamos rated at 125 lights, 
which run every night with a load of from 100 to 
105 lights. These machines must have force to 
generate about 5,000 volts each. No great prac- 
tical or other difficulty is found in operating arc 
machines, except that of danger to persons, but 
this is merely due to the high potential and does 
not depend very much upon the type of machine 
or character of current. Nevertheless, when it 
is suggested to use direct currents in the trans- 
mission of power, we are told that nothing over 
1,000, or at the most 2,000, volts is at all practical. 
Why this discrepancy between the 5,000 volts 
which are practically used in arc lighting and 
the 1,000 or 2,000 volts that are considered the 
limitation of such machines for power transmis- 
sion? Perhaps the first answer to this question 
would be to say that the current is limited, that 
when you have 5,000 volts you cannot have more 
than 10 amperes, and if you wart more amperes 
you must have less volts; consequently the num- 
ber of watts, which, of course, is the entire ques- 
tion in power transmission, is limited. For ex- 
ample, the machines which I cited and which are 
in practical and successful use are 5,000 volts 
electromotive force. generate only 10 amperes, 
and consequently have a capacity of 50 kilowatts, 
which is a smal] power, comparatively speaking, 
for power transmission, but is sufficient for ordi- 
nary arc lighting circuits. That. of course, is a 
fairly good explanation of why such machines 
are not applicable to power transmission, but is 
there any such limit as 10 amperes to the current ? 
I myself always look with very much suspicion 
and doubt upon any such arbitrary limit as that. 
Experience has shown me that those arbitrary 
limits are usually imaginery. I would like to, 
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cite one simple case to show exactly what I mean. 
I сап remember when, in connection with a de- 
sign for motors, small motors, I desired to use 
drop forge for the field magnet. I was told that 
the largest drop forging that could possibly be 
made was two pounds, and the best drop forger 
in this country would not undertake to make a 
larger one than that. I now have no difficulty in 
getting drop forging to 90 pounds, and the per- 
centage of increase in weight per annum has 
been about 100. Now, that will not go on indefi- 
nitely, of course, but the limit of two pounds 
was purely arbitrary. No such limit existed in 
that case, and I doubt if any such limit exists in 
this case. I do not believe that nature decided 
that it would be impossible to generate currents 
of more than one absolute unit, and that it hap- 
pens to be that of 10 amperes with a high poten- 
tial direct current machine. Now, it is a fact, 
however, that should be added to this historical 
cousideration of the subject, that numerous at- 
tempts have been made to employ such macbines 
for power transmission and other purposes, and 
it cannot be said that those attempts have been 
successful; in fact, it can be said that they have 
been unsuccessful, but there again we have 
merely the negative of it. That same statement 
could have been applied to the steam engine for 
several hundred years, and it has only been true 
of the direct current machine for say ten years, 
consequently the case is by no means hopeless. 
But nevertheless numerous attempts have been 
made by competent persons, involving the ex- 
penditure of many thousand dollars. and that is 
a fact that cannot be ignored and should receive 
proper consideration, but it by no means puts the 
use of direct current machines of very high po- 
tential—over 5,000 volts or about that—out of the 
question for power transmission or any other 
purpose. 

Now, when we come to the actual construction 
of such machines, and that is really the only sub- 
stantial point that I can bring before you, I have 
actual results, although I cannot say that there is 
any particular feature of such machines which is 
radical or which will insure their successful oper- 
ation. The first point. of course, is insulation. 
That must be above suspicion. The ordinary 
limit of one megohm of insulation is simply 
nothing for such machines. One megohm of in- 
sulation resistance, with а voltage of 10,000, would 
give 1.100 of an ampere and 100 watts ; conse- 
quently the machine insulation would be rapidly 
heated up and destroyed ; therefore you must 
realize that a megohm, or even several megohms, 
is no insulation at allfor sucha machine. It 
should be at least 1,000 megohms. 

The next point is the commutator, because 
although the commutator might be considered 
the first point, as a matter of fact we must have 
the insulation before we can operate the machine 
at all, even for a few moments. The commutator, 
of course, must have a number of sections. It 
must hace a considerable thickness of mica insu- 
lation between the bars— more than is ordinarily 
employed ; I should say a full 1-16 of an inch. 
That does not sound very large, but as a matter 
of fact it is large, from 1-16 to 1-8 of an inch be- 
tween the bars. On the end of the commutator, 
where you get much more than the ordinary vol- 
tage between the bars, you require very much 
more thickness of mica insulation or some other 
insulation than is ordinarily given. I should say 
that at that point we should have an actual 
thic ness of insulation of a quarter of an inch, 
and if possible the surface distance should be in- 
creased by having the insulation project. 

The next point is the material for brushes, and 
I have found in that particular feature the most 
peculiar and important differences. In the first 
place, I consider that it is impossible to run an 
ordinary mica insulated commutator with copper 


brushes at that potential, the reason being that 
this film of copper which is worn off of the cop- 
per brushes by the mica isa sufficiently good 
conductor at that electromotive force to carry 
many watts of current. At an electromotive 
force of say 500 volts, comparatively speaking, 
for instance, the ordinary railway generator, we 
have no such difficulty, because even if we use 
common brush connections the film of copper 
that is rubbed on to the surface of the mica would 
not carry sufficient watts to cause any trouble, 
but at 10,000 volts, with a total electromotive 
force in the neighborhood of 100 volts between 
the bars, the amount of copper even although it 
is an almost infinitesimal film is sufficient to carry, 
as I say, many watts of current. | 

Now, I have found that іп а high potential, of 
on!y 5.000 volts, which I have experimented with, 
copper brushes could not be used for half а min- 
ute; that the copper was worn off on that mica 
апа immediately produced а ring of fire all 
around the commutator. Naturally one would 
use carbon brushes in such а case, because the 
current is very small, comparatively speaking. I 
simply state the fact decidedly that you cannot 
use copper brushes for the reason given. When 
you come to the carbon brushes, I have also found 
that the hardened carbon is better, for the reason 
that it does not produce a deposit or layer of car- 
bon on the commutator to produce the same 
effect which the copper does, but not to the same 
degree, because carbon is a much poorer conduc- 
tor than copper ; therefore carbon brushes, with 
а comparatively small area of contact and a fairly 
good pressure—not very great but sufficient to in- 
sure good contact—seem to be the proper work- 
ing conditions. 

Now, the machines I have actually constructed 
are two. One was a small machine of one horse- 
power capacity, and the armature was a fluted 
armature. Some persons may think that is ex- 
actly wrong, but tbe results do not seem to show 
that it was. The fact that it was a fluted arma- 
ture is one reason why I was successful with these 
machines. I will not say that, I simply say that 
it may be, because I think that heretofore ma- 
chines of very high potential have not been made 
with fluted armature. It was of the ordinary 
Crocker- Wheeler type, and very perfectly insula- 
ted with mica and wound with double silk covered 
wire. The potential of that machine was intended 
to be 5,000, and I have succeeded, by slightly 
raising the speed, in getting 5,500 volts out of it. 
It had only 82 commutator bars. That is the re- 
markable fact, with 5,500 volts, 32 commutators, 
say 350 volts difference of potential between 
the bars. I was told, I remember, a good many 
years ago, that you could not have more than 19 
volts. I could never understand why they gave 
us 19 instead of 20, but such was the case. Now, 
this certainly shows that any such limit as that 
does not exist, but that machine is not, of course, 
a practical machine, but it did run for hours at 
5,000 volts, for an hour and a half at 5,500 volts, 
and several times witheut any difference. Now, 
that simply shows the minimum number of com- 
mutator bars that you can ure, I should say. 
Now, as to the current possible to get from that 
machine, of course that is small. As soon as you 
draw а current from в machine of that small 
number of commutator bars, there would bea 
tendency to stop the working, and that, of course, 
produces a ring of fire around the commutator. 

The next machine, which is à much more prac- 
tical machine, was of five horse power capacity, 
and designed to generate 10,000 volts. It did 
generate 10,000 volts at a little below the calcu- 
lated speed, strange to say, and gave 11,000 volts 
at about the speed it was designed for, which was 
1,800, not a high speed. This machine had 108 
commutator bars, a much more practical number 
for such a voltage. Thecurrent of that machine 
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was intended to be between three and four tenths 
amperes, which gives about its capacity. It must 
be remembered that these machines did not give 
their full capacity, owing to thefact that the wire 
is extremely small, and therefore the percentage 
of copper in the winding is small. The winding 
is largely made up of silk, consequently the 
capacity of the machine is reduced by that fact. 
That is inherent in any machine wound with ex- 
tremely small wire. The current actually ob- 
tained from these machines is in the neighbor- 
hood of their rated capacity. 

It would be unfair to myself and to you to 
deny the fact that there is а spark when you ap- 
proach the current capacity of the machine, and 
I think at the current capacity the spark would 
be too great. I have approached this 11,000 volt 
machine, and am а little bit afraid of it, to tell 
the exact truth, and I have not drawn the full 
capacity from it, but at about half its capacity it 
begins to spark, not badly,and a little above that 
it sparks a little more, and 1 should imagine it 
could not be run at its full nominal current capac- 
ity. The machine has only been recently finished, 
and since it was finished I have only had a few 
days to experiment with it, во I cannot give you 
full facts ор it, as I did not want to rush in and 
break it down the first day, because I wanted to 
have two or three days with it. I might say that 
both machines broke down one or more times be- 
fore I succeeded in getting them running, but 
that was simply due to inadvertence or accident. 
It was not inherent atall. 'There was some pal- 
pable error in their constructing. In one case 
the mica insulation in a slot was defective through 
the lazinees of the winder. The proper way, of 
course, is to have that entire slot filled with a 
number of thin pieces of mica bent into the 
shape of the slot. It is impossible to bend a 
thick piece of mica that way. All that is neces- 
sary is to subdivide it into a number of pieces, 
and bend it into the form and put it into the slot, 
and get any degree of thickness desired. About 
one millimeter of insulation is sufficient, pro- 
vided itis made up of mica which is bent into 
the proper form and notsimply joined. 

Now, I intended to have had this machine here, 
but I anticipated that it would not be a particu- 
larly good place to show it, and in the hurry and 
confusion of the Congress I thought that it would 
probably ruin the machine and would not do any- 
body very much good, во I would simply an- 
nounce the facts, and probably later I will publish 
а more detailed description. 

There is probably one point that strikes you as 
peculiar, and that is the very high internal resis- 
tance of such а machine. This machine has 
something like 1,500 ohms internal resistance. 
Now, ава matter of fact that is perfectly normal. 
The voltage is so high and the current is so small 
that an armature resistance of 1,500 ohms is per- 
fectly proper. In that connection I might argue 
that of course the proper or allowable armature 
resistance varies as the square of the electro- 
motive force with a given number of watts. The 
precaution necessary in operating such a machine 
18 to prevent the spark from starting. It is like 
thesmoke nuisance. The way to get rid of the 
smoke is not to produce it. That prevention of 
sparking in the first place is secured, as I say, 
largely by the use of hard carbon brushes, 
smooth, hardened carbons of fine grain. 

Another point is, the t:nsion of the frame must 
be kept half-way between the terminal electro- 
motive force. That is an important point. My 
friend, Mr. Bradley, who has also advocated the 
use of these machines for power iransmission, 
has a system of this sort where he purposely and 
positively keeps the potential at the proper point 
half way between the terminal force. By that I 
mean, if the total electromotive force is 10,000 
volts between the two brushes, that the frame 
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should be 5.000 volts to a potential between it and 
the positive brush, and the same way with the 
negative. If that frame was grounded on the 
negative brush or connected with the negative 
brush, more properly speaking, you would get 
the total difference of potential at that point or 
at the commutator, tending to produce a ground, 
and the difference between 10,000 volts and 5,000 
volts is very material in producing a ground. It 
is almost necessary to keep that potential at that 
point. Now, in regard to how to keep it there, as 
I say, Mr. Bradley has a system by which he 
positively does it, but if the machine is highly 
insulated it takes care of itself. I have meas- 
ured these machines when in proper working 
condition, and the potential of the frame will be 
almost exactly half way between the terminal 
potential, within two or three per cent., and that 
is quite remarkable. The rubbing, which of 
course occurs even in the insulation, is 1,000 
megohms, which will produce а balance, and if 
the general insulation is uniform it will fall about 
half way between. That is quite an interesting 
fact. I may say that these measurements of the 
voltage were made by an electrostatic voltmeter 
of the Sir William Thompson pattern, made by 
White, of Glasgow, and compared at the lower 
voltages with the Weston voltmeter. It seemed 
io be in perfect working condition, and gave 
very satisfactory results. Nothing could be 
more convenient and satisfactory for the purpose, 
because an electrostatio voltmeter has the advan- 
tage of not carrying any current and producing 
no dropor troubleof that kind. I think there is 
no other precaution that I have found to offer. 


As to the applications of these machines, I 
would say that the purposes to which I have ap- 
plied them have been ordinary experimental 
work. For example, one of these machines at 
9,000 or 4,000 volts will run & Geissler tube very 
beautifully. It will produce any other of the so- 
called electrostatic effects, that is to say, effects 
produced by very high potential in small quanti- 
ties. It wil, foi instance, act very much like an 
electrostatic machine or а friction machine. It 
will cause one of these electrical flyers to revolve. 
In other words, you can get all the electrostatic 
effecta similar to this potential from an ordinary 
frictional machine. 

Another purpose to which the machine is ap- 
plicable is testing of insulation, and in fact that 
ів one purpose for which I made it. It is a very 
good way to test insulation. You will immedi- 
ately ask, why not use a high potential trans- 
former as being more convenient and not having 
a commutator ? 

I answer that by saying that I do not think 
that is the same test. If the wire is exposed to a 
direct current strain, I do not think an alternat- 
ing current test is proper. If a wire is subjected 
to a direct current strain, it should be subjected 
to a direct current test. If it is subjected to an 
alternating current strain, it should be subjected 
to an alternating current test. That is simply 
my idea. The other application is, of course, 
power transmission, and that will be discussed 
hereafter, and I would say that of course it is not 
necessary to have the total voltage generated by 
one machine. In any plant no one dynamo should 
constitute more than а comparatively small frac- 
tion of the total plant, and if you heve five dyna- 
mos in а central station or power transmission 
station, there is no reason why they should not 
be connected in series as well as in parallel, and 
if you want five machines, as I think you do, in 
order to guard against the trouble from break- 
downs, five to ten machines, then you can easily 
connect them in series and subdivide the voltage 
just to that extent. Each machine can generate а 
few thousand volts, two to five, and you could get 
the total voltage by the proper series connec- 
tions of several machines. 
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On the Carrying Capacity of Electric Cables. 
Submerged, Buried or Suspended in Air. —III. 


BY A. E. KENNELLY.* 


— 


CARRYING CAPACITY OF CABLES IN AFB. 


Although the condition of an active cable sup- 
ported in air is only а special case of the general 
heating of aerial conductors, yet it merits sepa- 
rate consideration owing to the comparatively 
high thermal resistance of the insulating cover- 
ing in such cables, and the leading influence of 
this resistance upon the carrying capacity. 

The current strength that will elevate the tem- 
perature of this conductor 5° C. when supported 
horizontally in air is 


/ 8 
1 
P(S4-:) 
where ғ is the total emission of heat from the ex- 
ternal surface per linear centimeter, by convec- 
tion, radiation and wind, per degree centigrade 
of temperature elevation there existing. Ав the 
temperature elevation of the sheath will in prae- 
tice be less than 20° C., € may be taken as con- 
stant within that range, and as being expreesed 
by the equation 
€ == 0.00111 Х О +0.00175 (12) 


where the first term on the right hand refers to 
the radiation, О being the external circumference 
in ems. &nd the second term to convection. The 
cable is supported in still air. These constants 
appear to satisfy the observations very fairly. 


(11) 


Also- may be regarded as the equivalent ther- 


mal resistance of the air round the cable under 
these circumstances, corresponding to the reeist- 
ance G of the soil in a buried cable. 

Example: The cable previcusly considered, 
instead of being buried, is supported in still air. 
Required the limiting current. Неге О = 8.93 


1 
and € = 0.005885 22 187.4. 


The total thermal resistance is 


81.36 + 187.4 = 268.76, 
and 


5 
--. = 99.42 amperes. 


C = 70:000009 417 X 268.76 


1 
It appears that -y is greater than G in most 


cases that are likely to occur in practice (ex- 
ceptions occur in heavily insulated cables), so 
that the thermal resistance to the escape of heat 
from a cable is usaally less when the cable is 
buried than when supported in still air. Conse- 
quently the temperature elevation will be the 
greater in the latter case for a given current 
strength. Also, if a cable is first supperted in the 
air of a vault, and then enters a trench, there 
will be no overheating of the buried portion by 
load, if it is known that the buried portion is 
within the safety limits of temperature elevation, 
and the temperature of the sheath in the buried 
portion will be lower then the temperature of the 
sheath in the vault, assuming that the normal 
temperature of the soil and of the vault are 
equa]. 
THERMAL RESISTIVITIES. 

Comparatively few measurements have been 
made of the thermal resistivities of bodies. They 
are known to be functions of the temperature of 
the substance. There is also reason to believe 
that good heat conductors conduct better, and 
good heat insulators insulate better at low tem- 
peratures, f in analogy to the electrical properties 
of similar materials. In the absence of better in- 
formation the resistivities taken in dealing with 


* Read before the Association of Edison Illuminating 
Companies. 

t Professor Forbes l. c., also Everett’s Units and Physicall 
Constants Article Heat.” 
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these cables ате assumed to be constant through- 
out the range of temperature employed. 


Appendix III gives the computed limiting cur- 
rent strengths of Siemens cables as manufac- 
tured in 1892 at the Schenectady Works, from 
measurements of the dimensions of samples, and 
from the constants arrived at by measurement 
and alluded to above. T 


APPENDIX I. PARTICULARS OF . MEASUREMENTS 
MADE ON SAMPLE SIEMENS CABLES. 

. Four samples of Siemens cable, each about 

thirty feet long, were employed, viz., No. 12 B.& 

S., No. 6 B. & S., 80,000 cir. mils and 900,000 

cir. mils. The two last had stranded conduc- 

tors. 

The insulator was jute soaked in special com- 
pound. The sheath was acold rolled leaden tube 
fitting over the insulator. 

Each cable was tested three times, once in flow- 
ing water, once supported in still air, and once 
-buried in the ground. 
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of the lengths at the full depth was measured. 
The same method of testing was employed 
throughout. The approximation to final temper- 
ature elevations was rapid in the water covered 
samples, the increase in resistance with a given 
current being almost inappreciable after fifteen 
minutes’ application. It was somewhat delayed 
in the tests in air, twenty-five minutes being 
generally required, and with the buried samples 
readings continued to advance until forty or fifty 
minutes after application of load. 


APPENDIX II. DATA FOR CONSTRUCTING A DIAGRAM 
OF ISOTHERMAL SURFACE SHOTIONS. 


Let D be the depth of the cable’s axis in cms. 

* R “ the external radius of the cable sheath- 
ing (cms. ) 

" y " the depth of the axis of an isothermal 
cylinder (cms ) 

„„ x ' the distance at which the isothermal 
cylinder intersects the horizontal 
plane through the cable axis (cms. ) 


APPENDIX III. COMPUTED SAFE CARRYING CAPACITY STANDARD SIEMENS CABLES MANUFACTURED 
AT SCHENECTADY WoRKS IN 1892. (Capacity in 1 
1ze. ater. А r. a r. ater. ater. oll. ater. 0 r. 
8 ОК à Sol. Al w ter. Soll. Air. W воп. Air. x Toni re клан ne ter. | Soll | Atr. Water. воп. | ai. Air. |W | Soll. A1 
| NONEM MED ES # | ЖЕКЕ 
1,000,000 | 1580 ' 1190 880 | 1280 | 910 | 800 | 1160 | 820 | 800 | E 
800,000 | 1680 11501710 | 1140 | 810 | 700 1070 |760 | 700 | | 
600,000 ' | 860 | 600 | 590 | 820 580 620 
500.000 1060 750 510 170 | 550 | 480 760 | 540 510 | 690 490 | 580 
400,000 | 1019 710 . 490 860 | 610 | 450 680 | 480 520 | 630 | 480 490 
350.000 | . 640 | 450 670 | 470 410 630 | 440 | 440 | 600 | 490 480 
250,000 740 580 350 540 | 380 540 590 | 870 | 350 | 460 | 380 860 
. 900,000 | 640 450 300 460 | 820 990 440 | 310 | 300 | 380 970 800 
180.000 | 490 350 260 420 300 960 870 | 260 | 260 | 870 260 280 
150.000 470 330 950 890 | 980 950 860 960 | 250 820 20 260 
120,000 440 510 20 340 240 20 890 | 280 | 230 | 800 210 240 
100,000 870 , 260 , 200 990 210 200 980 | 200 200 | 980 200 220 
80,000 900 210 170 $70 190 170 960 | 180 | 180 | 280 160 180 
60.000 260 180 140 180 | 120 ' 180 
50,000 220 160 140 . 180 | 180 | 130 | 180 180 140 
No. 4 B. KS. 200 150 110 150 110 105 | 160 | 115 | 118 
6 * 150 100 80 120 80 80 120 83 | 85 | | 
“8 * 110 76 61 87 | 69 61 90 68 | 65 
"0 „ ПЫ 5/476 | 46 | 41 | 70 EIE | | 
„ 12% 58 41 36 52 37 37 49 85 | 87 i | 
“40. | 50 35. 99 40 | 98 , 99 88 27 | 89 
16 u i 34 21 : 21 22 27 | 19 | 21 | | | 
| | mH ET жеме Тектен EXE IER FEES 


— — — 


In the first test the cable occupied an iron pipe 
880 cms. long and 3.3 cms, internal, 4.1 cms. ex- 

ternal diameter, resting upon the ground upon a 
slight incline. Short right angle pieces were at- 
tached vertically to the ends of the pipe, and 
water was kept flowing through this pipe with 
sufficient velocity to maintain the temperature of 
the water within one degree centigrade at ingress 
and egress. The mean of the water temperatures 
at the two ends was assumed to coincide with the 
mean temperature of the sheathing. Measured 
currents were delivered through the cable, and 
the resistance of the conductor measured by dif- 
ferential galvanometer in comparison with a 
platinoid standard. The increase of resistance іп 
the conductor covered by the pipe gave by Mat- 
thiessen’s table of temperatnre coefficients the 
temperature elevation of the copper. The elec- 
trical connections were practically the same as 
those described and illustrated in the report upon 
the heating of conductors submitted at the Con- 
vention of Edison Illuminating Companies at 
Niagara Falls in August, 1889. From these tem- 
perature elevations, measured current strengths, 
and the dimensions of the cable, the thermal re- 
sistivity of the insulating material was deter- 


mined. 
In the second test, the cable was supported in 


still air, the remaining conditions being other- 
wise unchanged. The temperature of the sheath 
was measured with thermometers as a check upon 


the computed values. 
In the third test, all four cables were buried at 


a depth of 76 cms. in sandy soil and parallel to 
each other in the same trench, the axes of ad- 
jacent pairs being 16 cms. distant. The length 
of each cable resting on the bottom of the trench 
was 720 cms., 90 cms. being required at each end 
for the ascent to the surface of the ground, 
Pressure wires were soldered to the conductors 
at the upward bends, so that only the resistance 


Let a be the radius of the isothermal cylinder 
(cms. ) 
" v“ the ratio of the temperature on the 
isothermal to the temperature at the 
external surface of the cable. 


Then 
2DB 
a= Вт 
DN 
2D — 
"vw uar 
Where 


B =e v loge 65 


Example : D = 100, В = 5, find the isothermal 
of half sheath temperature elevation, or 
у = 0.5. 


Неге 
B — 0.5 loge 79 = 8.888 
a= 22.79 cms. 
y = 102.6 cms. 
х == 22.65 cms. 


In reference to the above table it may be 
pointed out that additional carrying capacity of 
a cable when in water over that it possesses when 
in air can seldom be availed of for the reason 
that a cable passing through water will usually 
have at least a short length in air or soil, which 
portion would become overheated if the length in 
water were worked to full capacity. 

For the buried cables, a temperature elevation 
of 12.50° at the sheathing surface has been al- 
lowed. 

(Concluded. ) 


Note on the Variation of Capacity of insulated 
Wires with Temperature. 


BY HERMANN 8. HERING.* 


While making some tests of insulated wire for 
the Chicago Electric Company. I determined the 
capacity, resistance and electrification at various 
temperatures, and found that there was a decided 
variation of the capacity with the temperature 
of the wires. The samples of wire tested were of 
Nos. 12 and 16 Б. & S. gauge covered with vulcan- 
ized rubber, the patented process of this com- 
pany, and invented by Mr. Н. B. Cobb, of Wil- 
mington, Del. 'l'he radial thickness of the in- 
sulation was about 1-16 inch. Intwo of the sam- 
ples furnished, Nos. 3 and 5, the insulation was 
loose upon the wire, and in Nos. 1, 2 and 6 it was 
tight. 

By referring to the diagram it will be observed 
that the curves are distinct and have a definite 
shape, and that there ів a decided increase of 
capacity within the usual ranges of temperature 
met in practice. 

All the tests were made in the same manner, 
with the same instruments and with all possible 
errors eliminated. Readings were taken after 
the wire had been charged twenty seconds. 

The curves represented by solid lines were 
made during an immersion of the wire of from 
five to ten days. Those represented by broken 
lines were made after an immersion of from 
twenty to thirty days. It will be observed also 
that the capacity increased slightly with the 
length of immersion, and that the capacity of 
samples Nos. 8 and 5, whose insulation was loose, 
not only had & smaller capacity per mile than 
samples No. 1, 2 and 6, whose insulation was 


üght, but also had less variation within the same 

es of temperature. 

he cause of this increase of capacity with the 
increase of temperature is not easily explained 
unless the expansion and contraction of the insu- 
lation acts inwardly as well as outwardly, but yet 
that -does not offer an entire explanation. I 
thought at least that the results would be inter- 
esting, notwithstanding that I had no sati factory 
theory with which to explain them. 


* Read before the International Electrical Congress, 
Chicago. 


Current items. 


A short time before Dr. Charcot died he said 
in a lecture that semi-scientists had for more than 
fifty years ridiculed the idea that the full of the 
moon wasa dangerous time for mad people. 
Better informed тег are coming back to the old- 
time notion, said Dr. Charcot, as the result of 
increased learning on the gubjec t of earth tides, 
similar to the oscillation uf sea tides. 

The Elektricitats Aktien Gesellschaft of Niirn- 
berg announce that they have completed a new 
installation for lighting up the stages of theatres. 
It admits of modifying the degree of intensity of 
the lamps at pleasure, and of varying the charac- 
ter of the light by the introduction and removal 
of colored lamps. White, red and green lamps 
come into use, and the “ Regulator ” gives the 
facility of causing two groups of lamps to burn 
simultaneously, either white and red, white and 
green, orred and green. It is possible to produce 
the following changing effects: Bright daylight 
passes into evening twilight, and this again into 
а nocturnal effect with moonlight. This again 
gives place to a red morning dawn, which is 
succeeded by daylight. The invention has been 
brought into successful action in various theatres 
in Germany, Denmark sod Russia. 


The N. Y. State Street Railway Association. 

The N. Y. State Street Railway Association 
holds its annual convention at Rochester, begin- 
ning next Tuesday. 

There should be a liberal attendance from this 
section. The ride through the State at this time 
of the year, on the New York Central Railroad, 
is а pleasure, and the proceedings of the conven- 
tion are sure to be up to the standard. 
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Long 
Distance 


The question of long-distance 
transmission of power ів one of 
Transmission. the most prominent ones which 
con‘ronts the electrical engineer to-day. At 
the introduction of electricity on a commercial 
scale, electric lighting occupied the minds of 
electricians almost exclusively, and at that time 
the method of distribution of current from a 
central station was the problem which engaged 
universal attention, and arguments were heard 
favoring either the two-wire or the three-wire 
system of distribution, or the alternating cur- 
rent against the direct current, or vice versa. At 
first the direct current had almost a monopoly of 
the lighting field, but as the alternating current 
became perfected in its methods of distribution 
its merits were gradually recognized, and it has 
since become а prominent factor in electric light 
distribution. 


When the practice in electrio lighting work 
had assumed a tolerably definite character the 
electric railway problem was launched, and for a 
time the developments in this direction almost 
overshadowed electric lighting. Here the ques- 
tion was confined to details of the direct current 
system, as at that time, and even at present, no 
motor suitable to this class of service had been 
invented for alternatiny currents. The contro- 
versy in this case was confined to the methods of 
regulation on car motors and the character of the 
overhead and track construction. Patents on al- 
most every conceivable point in electric railway 
work were taken out, but these did not appear 
to obstruct the advances in this line in the least. 
Every manufacturer of electric railway appar- 
atus eventually came into possession of fundameu 
tal patents which were infringed by every other 
manufacturer of these goods, and the business in 
this way settled down to а practically common 
practice, and the price of car equipments fell 
from three thousand dollars and more down to 
fifteen or sixteen hundred dollars under the salu- 
tary effects of competition. At present the 
method of distribution and the track wiring are 
almost identical in all electric railway systems, 
and the principal difference lies only in the de- 
sign of the machinery. 

What might be considered the third era in the 
application of electricity is just coming promi- 
nently in view, viz., the transmission of power. 
This phase of electrical work, although the 
simplest theoretically, is likely to prove 
the most difficult to put into actual prac- 
tice. It is impossible in the present 
state of the science to prescribe either а direct, 
simple, ulternating or multiphase current as a 
general solution of long-distance transmission, 
and itis not improbable that each of these sys- 
tems will find application in various places, ac- 
cording to their individual requirements. 

The multiphase current, being the latest devel- 
opment, is at present attracting a monopoly of 
the attentions of electrical engineers, and at first 
sight the peculiar properties which it possesses 
make it specially adapted for both lighting and 
power, but multiphase motors are as yet com- 
paratively new, and the test of time is needed, 
as well as a more extensive use, to determine the 
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efficiency and practicability of multiphase sys- 
tems. The simple alternating current. while 
giving a good efficiency, is handicapped for the 
want of а self -starting-motor under load, which 
puts this system at a disadvantage for a general 
distributing plant. It has been successfully 
operated, however, in the case of mines and other 
places where a special starting device was used 
for the motors. 

The direct current system has been largely 
lost sight of in discussing long-distance trans- 
mission, but there are many engineers who 
believe that high tension direct-current machines 
will, nevertheless, play an important part in long 
distance work. For large motors and street rail- 
way work the direct current is as yet almost in- 
despensable, and there can be no question but 
that much higher working pressures than are 
now in general use are perfectly feasible. In an 
address by Prof. Crocker, printed elsewhere, he 
points out that raising the voltage of these 
machines to 5,000 and even 10,000 volts is quite 
possible with sufficient care in the matter of in- 
sulation. 

The commutator is of course the great bug- 
bear in machines of this sort, and in general the 
trouble at that point will prevent the use of a 
single machine of such a high voltage as would 
be required for a very long line, but connecting 
several machines in series would largely over- 
come this difficulty. 

In the matter of transformation the direct 
current is still at a disadvantage compared with 
the alternating, and it is obviously impossible to 
use а pressure of severa] thousand volts for the 
service of small consumers. For local distribu- 
tion the use of direct current transformers 
would be imperative, but these dynamotors can 
be built to reach an efficiency of ninety per cent. 
or more, and in this way a certain proportion of 
the current could be economically distributed 
for small customers. 

While the voltages mentioned seem at first 
sight to be impracticable, it must be remembered 
that in arc light work sixty and eighty light ma- 
chines are in general and successful use genera- 
ting from three thousand to four thousand volts, 
and while in most places alternating and multi- 
phase currents will, perhaps, be found the most 
practical, the advantages of a direct current for 
many kinds of work render its application to long 
distance transmission worthy of more study and 
experiment than it has yet received. 
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Mr. CLARK confessed to having paid Ashton 
$1,200. Ashton says it was over $2,000. But ad- 
mitting that it was only $1,200, where did the 
money come from? We suggest that Mr. 
Twombly, who cannot take kindly to this kind of 
business, look up the records, and find out 
who passed the bill. 


Tue Prrrssure trial must have a wholesome 
effect in one particular. Young men will no 
longer feel it an honor to be delegated by Mr. 
Coffin to do foul work. It should be a warning 
to all the ‘‘ special agents," etc. 
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A There can be butone feeling 
Humiliating among thoughtful men in re- 
Episode. gard to the revelations in the 
blue-print case at Pittsburgh, a condensed report 
of which is printed in another column. The elec- 
trical trade has been disgraced, the cover has 
been lifted from a sewer of filth, and we know 
that EnEcTRICITY voices the wish of every decent 
man in the business in expressing the hope that 
there will be no further trial of the three defend- 
ants who have just been saved from the peniten- 
tiary through а disagreement of the jury. 

It seems to us that the object of the proceed- 
ings has now been fully attained. The jury has 
-disagreed, true enough, standing eight to four for 
conviction, but notwithstanding that the defend- 
ants have not been convicted before the law, they 
have been thoroughly convicted before the bar of 
public opinion. 

No man in this trade doubta to-day that the 
General Electric Company, meeting in the West- 
inghouse Company а competitor with which it 
was not fitted to cope fairly. resorted to conspir- 
acy, bribery and theft to obtain information from 
the factory of its rival, with the immediate object 
of securing thereby certain specific contracts. 
These contracts it did not get. 

Any further proceedings to be justified should 
be against the prime mover in the conspiracy, the 
chief culprit, Mr. Charles A. Coffin. At present 
it seems that he cannot be reached. To whatever 
depths Mr. W. J. Clark descended in his mis- 
taken loyalty to his chief, whatever be the meas- 
ure of contempt which Mr. Mead's part in the 
matter deserves, the impressive and lamentable 
fact remains that a second trial of the three 
defendants, even though resulting in a convic- 
tion, would be but the punishment of the servant 
for obeying the commands of the master. 

Mr. C. A. Coffin dare not go to Pittsburgh 
and testify that he did not give Mr. Clark exact 
verbal instructions as to the information wanted, 
nor that he did not tell him the amount of 
money which he might spend in obtaining it, 
nor that the expense sheets embracing the 
amounts of money so paid were not passed by 
him. 

Until the author of the infamy can be brought 
to book it would avail little to have Messrs. 
Clark апа Hamilton suffer further. Already the 
reputations of half a dozen young men have 
been blackened ; they have lost the respect of 
even their best friends ; they must suffer under 
the stigma until they bave lived it down by 
years of correct conduct. They have been pun- 
ished enough. : 

Let us cover up the stench, in the full assur- 
ance that Mr. Coffin will not soon be able to 
find other young men ready to sacrifice their 
manhood in his service and to protect him at 
the expense of their own reputations. 

. 

Мв. Corr is welcome to all the satisfaction 
he can extract from the fact that his part in the 
blue print steal was only а misdemeanor, and not 
an extraditable offenoe. 

Eo 


THE INDUSTRY Of stealing blue prints has met 
with a permanent set-back. 


We print elsewhere in tbis 
Lighting issue an interesting letter re- 
Plants. cently sent by one of our 
larger manufacturing companies to a prospective 
customer. 

Much has been said both for and against muni- 
cipal ownership, but the subject is not exhausted, 
and is not likely to be very soon. New muni- 
cipal plants are continually being installed. 
Many of those already installed are successful, 
and, in spite of adverse criticism of the electrical 
papers, the idea seems to be growing in popular 
favor. 

Mr. W. Н. Preece, in a recent letter to the 
Governor of Malta, referring to some English 
municipal plants, points out that while capital 
expended by the vestry of St. Pancras and the 
Corporation of Brighton has exceeded tbe original 
estimate, it is because, ‘‘ owing to the unexpected 
and rapid success of the industry in both places, 
the increased demand for light has necessitated 
increased plant and therefore expenditure. In 
each case а commencement was made іп а very 
small fraction of the estimated area to be served. 

„In Huddersfield, before the first contract is 
completed and before a single lamp is lighted, 
the Corporation have found the demand for light 
so far in excess of their anticipations that they 
have had to increase their plant and their capital 
expenditure. 

“Т cannot too strongly point out that in Eng- 
land there has been no single instance of financial 
failure when Corporations have taken the matter 
in their own hands, The rates have never Once 
been called upon to supply any deficiency. 

“ Success in all instances has been assured, 
and the rate of growth of the business has ex- 


Municipal 


ceeded the wildest anticipation." 
кӨз: 
The Let it not be forgotten that all 
Chief the bills for the corrupt expen- 
Culprit. diture of money in the blue 


print steal, &s also in the dozens and scores of 
bribery cases not yet uncovered, were necessarily 
passed for payment by а high official of the 
General Electric Compeny. 

Let us ask ourselves who could have passed 
them. 
Not Mr. Beves, the treasurer, nor Mr. Ord, 
the controller, not Capt. Griffin nor Lieut. 
Greene, for large amounts, as their authority is 
not broad enough; surely not Mr. Peach, who 
is the soul of honor ; not by Mr. Garfield alone, 
because he never wiggled his thumb without Mr. 
Coffin’s direction. Who is left? In all reason, 
no other man than Charles A. Coffin could be cog- 
nizant of what this money was spent for, or 
could O. K. the corrupt expense sheets for pay- 


ment. 
........ 


THE EVENTS of the past three weeks are all the 
exemplification which ErnEcTRICITY needs for its 
continued attacks on Trust methods. That we 
have not seen fit to disassociate the methods from 
the man,is already admitted by most of our 
critics to have been fully justified by our evident 
knowledge of the man and his methods. The 
end is not yet. 


„There are lawyers enough in the electric con- 
spiracy case to account for the present depres- 
sion in the price of electric stocks.“ Pittsburgh 
Times. 

This was intended asa joke, but contains too 
much truth to be funny. The General Electric 
Company's legal expenses for their first fiscal 
year would have more than paid two quarterly 
dividends on the common stock on ап eight per 
cent. basis. If the large manufacturing com- 
panies in years past had pushed their own busi- 
nesses and refrained from pushing so many fool- 
ish patent suits, the lawyers would be pooror 
but the trade at large would be far richer. 


WE ARE in receipt of a long communication 


from Miss А. E. Post, which is chiefly an argu- 

ment in support of the claims of Mr. Adolph 

Berrenberg for the invention of the mechanical 

vacuum pump. We do not think the readers of 

Ешеотвісіту are interested in this subject, and 

consequently cannot publish the communication. 
. 0. 


THE RETIREMENT of Mr. Paul T. Brady from 
the service of the General Electric Company is but 
natural. Under present conditions the clergy of 
Central New York eannot be worked to invest in 
General Electric, and 1£ is commonly understood 
ihat work of that nature was Mr. Brady's 


specialty. 
АР. ТОСУ. 


WE Have learned incidentally that one of the 
largest of the closed-down lamp factories will be 
opened for business early in November Next, 
proceeding on the assumption that the Edison 
patent expires on November 10. 


Авотт ten weeks after ELECTRICITY announced 


the fact, our old fogy contemporaries, the Elec- 
trical World and the Electrical Engineer, 
learned that there was a rupture between the 
Fort Wayne and General Electric Companies. 


Mr. C. A. CorrIN ought to feel highly grati- 
fied over soine recent events. He has seen his 
employees at Pittsburgh sacrifice honor, friends, 
and future prospects rather than expose him, the 
author of all the villany. | 

„0 

Ав PREDICTED many months ago in ELECTRIC- 
Ir, Мг. Н. M. Whitney has retired from the 
management of the West End Road. 

THs LAW presumes that when a man testi fle 
that he is a villain he is to be believed in that 
statement but in nothing further. 

......))...... 
Tux News of the day can only be found іп one 


electrical paper, and that is ELECTRIOTTY. 


Execution Against the A. B. C. Company. 
Deputy Sheriff Finn has received &n execution 


for $16,549 inst Alexander, Barney & Chapin 
in favor of Patrick Gray on assigned claims o 
Luke А. Burke. The business was started by 


Р.Н. Alexander, of Hyde Park, Mass.; General 
C. Н Barney and Charles B. Chapin, of Hart- 
ford, Conn. They incorporated it in November, 
1890, with a capital stock of $100,000. Luke 4. 
Burke, a builder, obtained control of the com- 
y in 1891, becoming vice-president, and 
essrs. Alexander, Barney and Chapin retired 
from the concern. 
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The Rape of the Blue Prints. 


Three of the Indicted [Men on Triai at Pitts- 
burg. 


The Jury Disagreed—Summary of Proceedings. 


On Monday, September 4, in the Court of 
Quarter Sessions at Pittsburg, three of the in- 
dicted men in the much-talked of Blue Print case, 
Messrs. W. J. Clark, Morris Mead and M. H. 
Hamilton, were placed on trial. They were 
charged with conspiring to cheat and defraud the 
Westinghouse Electric and Manufacturing Com- 
pany of certain letters, writings, tracings, eto., 
on the 18th day of February, 1893. Information 
was made May 5, 1898, and a true bill was found 
June 6, 1893. | 

The blue prints, etc., were procured for the 
General Electric Company, under orders from 
Mr. C. A. Coffin, president of the company, who 
was also indicted, as were Messrs. E. W. Rice 
and W. H. Knight, of the Lynn Works. None 
of the latter has yet been tried. 

The attorneys for the defence were Lyon, 
МоКеа & Sanderson, Thomas M. Marshall and 
John S. Robb, of Pittsburg; W. 8. Hamilton, 
W. J. Jenks, W. B. Whitney and W. B. Putney, 
of New York, and E. M. Bentley, of Boston. 
Dalzell, Scott & Gordon апа D. F. Patterson, 
of Pittsburg, and C. L. Cravath, of New York, 
assisted District Att.rney Burleigh in the prose- 
cution. 

THE CASE FOR THE PROSECUTION. 


Mr. D. F. Patterson in opening for the prose- 
cutioa said: The prosecution would be able to 
show these defendants had conspired together to 
cheat and defraud the Westinghouse Electric and 
Manufacturing Company. Не dwelt at some 
length on the development of electricity and the 
necessity that all the plans and ideas of promoters 
of electrical devices should be protected from the 
inspection of rivals. The purpose of this alleged 
conspiracy, he said, was for the unlawful and dis- 
honest purpose of securing from the Westing- 
house Company plans апа blue prints to aid the 
General Electric Company in bidding on certain 
contracts for which the two companies were rival 
bidders. He said the results of thesuperior genius 
of the Westinghouse Company had been cor- 
ruptly secured by the defendants for the benefit 
of its rival, to the great advantage of the General 
Electric Company. 

ASHTON'S TESTIMONY. 


H. F. Ashton wasthe first and chief witness for 
the prosecution. He was on the stand the 
greater part of two days, and testified in part : 


„July, 1898, I was employed by the Westing- 
house Company. This lasted till January, 1898. 
From September 1 last I was also employed by 
Morris Mead and W. J. Clark, of the General 
Electric Company. I first mentioned the matter 
to Mr. Mead. He told me to stay with the West- 
inghouse Company and also work for the 
other person. The other person was W.J. Clark. 
I first met Clark in Youngstown, Ohio. Mr. 
Mead was with me. I had some sketches with me 
which I gave to Mr. Clark. The sketches were 
specialties being gotten up by the engineers of 
the Westinghouse Company. I madethe sketches. 

had access to all the specialties. Before I met 
Clark I had copies of voltmeters, ete. I gave 
Mr. Clark all the information I had. I gave him 
among other things the plan for the new lamp 
Mr. Westinghouse was working on. Mr. Clark 
said he wanted me to get everything I could from 
the Westinghouse Company for the use of the 
General Electric Company, plans, drawings, esti- 
mates, drawings and plans of new and proposed 
inventions. I gave him about fifteen sketches. 
Mr. Mead engaged me to get thesesketches. He 
told me to get copies of all new ideas the West- 
inghouse people were working out at that 
time." : 

Mead paid his expenses to Youngstown and 
showed him two hundred-dollar bills, one of 
which he gave him Mead also told him that he 
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would be put on the pay roll of the General 
Electric Company at $150 per month and ex- 
poneo He got the money regularly through 

ead, who took $25 per month as a commission. 
He said he got about $2,000 altogether out of it, 
clear of expenses. 

Ashton, continuing, gave detailed accounts of 
meetings with Mead, Clark and Hamilton, the 
defendants, at which he gave them blue prints, 
sketches and other information. These meetings 
occurred in Pittsburg, New York and Boston. 
Among the important matters communicated to 
the General Electric Company were the Westing- 
house plans and estimates for the World’s Fair 
contract, the big Niagara Falls electric machines 
and a Sacramento, Cal., contract. He bribed an 
office boy to steal one of the new stopper lamps, 
then being perfected. This lamp he gave to 
Mead, who delivered it to Hamilton. It exploded 
while being unpacked at New York and he had to 
bribe a boy to get another, which was delivered 
safely. He also got plans of the direct and the 
alternating current generators and motors, and 
of various other Westinghouse machines, some 
of which were 1 new and had not been 
patented. He bribed the office boys to steal the 
prints and articles he wanted, because he said he 
had had a consultation with Mead, and they de- 
cided it would be the safer way. He identified 
the secret eode used in carrying out the plans, 
and he said it was in the handwriting of Clark. 

„Mr. Mead furnished me with the code. I saw 
а Similar one in Mr. Hamilton's room in New 
York. Idestroyed some of the telegrams, but 
kept some others I received." 

À number of letters from Hamilton to Mead 
were identified by the witness. 

„May 1, I was at the works of the General 
Electric Company апа met Mr. Knight in his 
office. While there I saw, in Mr. Rice's office, 
some of the blue prints I had taken from the 
Westinghouse Company and delivered to Clark 
and Hamilton. When I was there the first time 
Mr. Rice took the blue prints I had furnished 
from the drawer where I found them on the last 
visit. I identified them as the ones I had ob- 
tained, because when I made them I numbered 
them and could positively identify them. "There 
were about fourteen of them." 


OTHER TESTIMONY РОВ THE PROSECUTION. 


Frank Carey was called, and he said he was 18 
years old. Up to May 5, 1893, he worked for the 
Westinghouse Company. He made blue prints 
and later drawings. He knew Ashton since June 
1892. I gave Ashton some blue prints of the 
new motor and switchboard last December. 
They belonged to the Westinghouse Company. 
Mr. Ashton asked me to get them. Не asked me 
toget blue prints of the World's Fair job, the 
noiseless motor and others. He gave me $14. I 
gave him eight He was at the Electric Club. He 
said if he wasn’t there to deliver them to Morris 
Mead. I was introduced to him by Mr. Ashton. 
I had no authority to take these blue prints.” 

Charles Christian—I am 17. I worked for the 
Westinghouse Company till May 5, 1893. I traced. 
I know Ashton, he and I worked in the same 
room. I met Morris Meadin February. this year, 
in his office. At that time I gave him two blue 
prints which belonged to the Westinghouse Com- 
pany. I was sent there by Mr. Ashton. I also 
gave Ashton 15 blue prints of all the new ma- 
chinery. The first I gave him was in January 
and the last in March. Mr. Ashton told me to 

et blue prints of all new machinery, especiall 
the World's Fair and Bier ipi Falls machines. He 
was not шу boss and had no right to tell me to 
get any blue prints. He paid me $30. Igave 

im the Niagara Falls blue prints a week after the 
drawings were made. 

Clerk McCullough, of Newell’s Hotel, was 
called, and from his register showed that Mr. 
Hopkins was Hamilton, one of the defendants, 
who stopped there from February 8 to February 
16. A typewriter was taken to hisroom. Mr. 
Morris Mead and Mr. Ashton called on Mr. 
Hopkins" frequently. They didn’t call to- 
gether. 

Clerk Cunningham, of the Monongahela House, 
also had his register with him. Attention was 
called to December 22, 1892, to names Chas. E. 
Clark and brother, of Chicago. It is claimed 
one of them was W. J. Clark. 

Levi Shaffer. a waiter at the Monongahela 
House, said he served meals in the room occupied 
by Clark. Mr. Mead and Mr. Ashton were in 
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the room and took meals there, and seemed to 
have lots of work on hand. 

Mr. Martin told of having sent а typewriter to 
Newell’s Hotel, February 8, for Mr. Hopkins. It 
wae used two days. 

THE DEFENCE. 


The cross-examination of Ashton by the de- 
fence failed to elicit much that was new. The 
witness was perfectly cool, and could not be 
made to contradict himself. He seemed to be 
oblivious of the fact that his own position in 
this matter is even worse than Mead’s or 
Clark’s. 

The defence attempted to show that Ashton’s 
services to the General Electric Company were in 
the line of procuring information in regard to 
the stopper lamp, and to various machines, etc., 
on which the General Electric Company ela med 
infringement by the Westinghouse Company. 

Mr. Clark testified further that he had reason 
to suspect that drawings of new machines, eto., 
had been surreptitiously obtained from the Lynn 
factory, and conveyed to the Westinghouse Com- 
pany by Messrs. Morris and Mayer, and that one 
object in employing Ashton was to verify these 
suspicions. He was forced to admit that no evi- 
dence had been secured of any such scheme, but. 
endeavored to convey the impression that he be- 
lieved it to be an actual fact. | | 

In response to Mr. Sanderson's questions, 
Ashton said : 

“ During the interview at Youngstown, Octo- 
ber 15, with Messrs. Clark and Mead, did Clark 
say that he had evidence that the Westinghouse 
Company was procuring information from the 
General Electric Company, and ask you toin- 
vestigate as to how information was being re- 
ceived ?" 

„He did.“ 

Did you see any Thomson-Houston blue 
prints in the Westinghouse works ?" 

“Т did see some.” 

“ Did don tell him that you suspected anyone 
was sending them from the Thomson-Houston 
Company, afterward merged into the General 
Electric Company ?" 

“Т did tell him that I thought it was a man 
named Morris who was sending them." 

“ You stated, did you not, that while Hamilton 
was at ihe Newell House the letters offered in 
evidence were printed on а typewriter purchased 
there, and that the machine was also being used 
for copying some documents relating to a South 
American scheme of Mr. Mead’s ?” 

“І did во.” 

** Did you ever report to Clark having seen Mr. 
Mover and Mr. Morris in consultation ?” 

[m ев.” 

“Did you not obtain from the Westinghouse 
office and send to Mr. Clark a blue print of an 
alleged infringement of & rheostat or power 
regulator." 

“ Yes, sir.” 

Did you get a blue print of a thirty horse 
power railway motor?“ 

“I did not.” 

Did you try? 

** Yes, I tried, but failed to secure it.” 

It was then shown that Ashton has been for 
some weeks practically under the control of 
Messrs. Good, Scott & Hood, of the Westing- 
house Company. 

Clark admitted having paid money to Mead 
at various times amounting to about $12,000. 

In behalf of Clark, the following gentlemen 
were called to testify to his good character: John 
P. Steidley, of New Haven, Conn., Judge of 
the Common Pleas; Lucius P. Deming, of New 
Haven, Conn., a lawyer and ex-Judge of the 
Common Pleas of New Haven County; N. B. 
Sperry, postmaster of New Haven; Robert O. 
Gates. sheriff of New Haven County; D. M. 
Bassett, of Derby, Conn., a hardware manufac- 
turer; John Jamison, general superintendent of 
the Subway Company of New York, and L. H. 
McIntyre, of Philadelphia, chief engineer of 
the People’s Traction Company. 

A half dozen of his acquaintances testified to 
the general unreliability of Ashton, and to the 
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fact that he was 8 close friend of Morris Mead's. 

In their argument, attorneys for the defence 
laid great stress on one of the main pointe of 
Clark's defence—that he was only a subordinate. 
working under the orders of his superiors, 
Messrs. Coffin, Knight and Rice. Mr Marshall 
raised the question why these latter gentlemen 
had not been called to appear. 

District Attorney Burleigh responded that an 
attempt tv extradite Messrs. Coffin, Knight and 
Rice had proved unsuccessful through the oppo- 
sition of the very attorneys who were now de- 
fending Clark. The prosecution also wanted to 
know—would be very glad to know— why Messrs. 
Coffin, Knight and Rice had not appeared volun- 
tarily, and had kept out of the reach of the 
Pennsylvania courts. 


THE CHARGE TO THE JURY. 


Judge Collier’s charge to the jury consumed 
fifteen minutes, and was in part as follows: 
If the testimony of Ashton is true, these de- 


fendants are guilty as charged— guilty of one of . 


the most dishonest &nd dishonorable acts in 
business life, and а most foul conspiracy. Do 
` you believe Ashton? It is my duty to warn you 
to scan the testimony of an accomplice, and it is 
not safe to convict alone on the uncorroborated 
evidence of Ashton. The true course is to direct 
an acquittal where the evidence of an accomplice 
is not corroborated in some material point; not 
all the testimony of an accomplice need be corrob- 
orated, but some material point. The question 
is, has he been so corroborated? This the Com- 
monwealth strongly contends has been done, not 
only by its witnesses, but by one of the defend- 
ants. That ів for you to say. If you so find, 
there is no doubt of the guilt of these defendants. 

Evidence of good character is always in favor 
of innocence. It does not mean thata man of good 
character can commit no crime, because we all 
know men of excellent characters haye committed 
crimes, and when such men do commit crimes it 
is the more unpardonable." 


THE JURY COULD NOT AGREE. 


At9.50 a.m. on Friday the case went to the jury. 
When no verdict was reached at noon, suspense 
was manifested; when it had not agreed at 1 P. u., 
when court reconvened, belief that there would 
be an acquittal was general; but when, at 5 P.M., 
court adjourned and no conclusion had been 
reached, the general opinion was that a mistrial 
would result, and when at the opening of court 
no verdict was handed in, it became а certainvy 
that the case mast be retried. 

On Saturday, after having been out 24 hours, 
the jury came into court and announced it im- 
possible to agree. 


HOW THE JURY STOOD. 


When the jury went out and took its first bal- 
lot the reault was six to six. The second, third, 
fourth, fifth aud sixth ballots resulted the same 
way. On the seventh, the vote stood seven to 
five for conviction. 

The voting continued until 2 A. M., when the 
vote was eight to four in favor of conviction. 

No more votes were taken till after breakfast, 
when the final vote was taken, and the result was 
eight to four for conviction. 

District Attorney Burleigh says the case will 
be retried within the next two or three weeks. 


THE POSSIBLE PENALTY. 


The act of March 31. 1860, provides that if any 
two or more persons shall falsely апа mali- 
ciously conspire and agree to cheat and defraud 
any person or body corporate of his or their 
money, goods, chattels or other property, or to 
do any dishonest, malicious, or unlawful act to 
the prejudice of another, they shall be guilty of 
a misdemeanor, and on conviction be sentenced 
to pay a fine not exceeding $500, and to undergo 
an imprisonment by separate or solitary confine- 
ment at labor or by simple imprisonment not ех- 
ceeding two years. There are five counts in the 
indictment, and the penalty provided for may be 
imposed on each count of the indictment. 


Municipal Piants. 


Some Suggestions offered by an Advocate of City 
Ownership. 

The following letter, which was sent to a cus- 
tomer by one of the large electrical companies, 
is published ава contribution to the literature of 
the much vexed question of municipal ownership 
of electric light plants: 


„The most serious question now before munici- 
palities in this country is, Will it pay for us to 
purchase an electric light plant and do our own 
city lighting ?' While every city in the country 
(except St. Paul, Minn.,) recognizes the superior 
advantages of electricity as an illuminating 
agent, and the statement that ‘every electric 
light is ae good as a policeman,’ has become an 
aphorism, yet our cities find that these glowing 
arc lamps cost money, and that in hard times 
such as are now upon us taxpayers are apt to 
grumble at the expenditure and oppose exten- 
sions. City officials and taxpayers are apt to be- 
lieve that a plant « perated by the city can be so 
managed as to effect a large annual saving in the 
cost of public illumination while at the same time 
permitting of extensions to remoter parts of the 
city without unduly increasing the expense. 

If such a plant can be divorced from politics, if 
it is erected on scientific principles and managed 
with good business tact, there is no reason why 
the hopes of the public may not be realized and 
а great economy secured. In this opinion we 
differ from the published statements of many of 
our competitors, whose business interests in ex- 
isting plants may have something to do with the 
sharpness of their vision. 

Our reasons for holding this opinion are very 
simple. The ordinary electric light plant in the 
ordinary American city is a very different thing 
from what it ought to be, and the revenue which 
its proprietor fails to derive from the public he 
must get out of the municipal lighting. 

Jo illustrate: An individual ог a company de- 
cides to locate an electric light plant in a town. 
There is usually a scarcity of ready funds for the 
enterprise, so that the plant is installed in a hap- 
hazard, get-there-as-you-please kind of a way, 
trusting to future profits to supply the things 
lacking for a good job. A single-acting slide 
valve engine of the commonest type is purchased, 
from two to six dynamos of the highest possible 
speed and least possible amount of metal are in- 
stalled, wire with a cheap grade of insulation is 
put up in a slipshod way, and the alleged 
‘plant’ is complete. Possibly a transformer is 
stuck in front of each residence as a current and 
coal pile consumer, while the arc lamps are full of 
dust and junebugs in the summer, and loaded 
up with snow by the fag end of every stray bliz- 
zard which wanders around from the Dakota 
banana belt in the winter. Noone knows how 
much steam is wasted through leaky valves, be- 
cause the engine is never indicated. No compre- 
hensive system of electrical testing is in use to 
determine the leakages in this direction. Some 
customers pay by a meter, which may or may not 
beright; some pay by contract, and some do 
not pay stall. It is safe to assume that none pay 
for what they use. We have tested stations in 
which only 40 per cent. of the current was paid 
for, the remaining 60 being dead waste. We 
have found engines using 12 pounds of coal per 
horse power, instead of 4 as they should. We 
have found dynamos so badly built, used or 
abused, that they could not possibly develop 70 
per cent. of efficiency. For these reasons and 
others many plants do not pay. Therefore the 
city must be charged an exorbitant price for its 
street lighting to keep the moribund concern in 
existence. Where the conditions are as we have 
indicated, or even where matters are not so bad, 
& good city plant will pay and render good ser- 


vice, if the errors so commonly made аге 
avoided. 

„The usual custom when a city desires to pur- 
елаве an electric light plant is to have plans and 
Specifications prepared by some local civil or 
mechanical engineer who may or may not have 
some knowledge of the latest inventions and im- 
provements in electric science. Bids are called 
for from the manufacturers of apparatus, and the 
contract is let either to the man who will do 
the work the cheapest or to him who has the 
strongest ‘ pull’ in the Council. The result is 
that the successful bidder furnishes the cheapest 
possible plant, and in five years the city has a 
scrap heap on its hands, worth its weight in old 
iron and copper. 

“Тізе correct way would be to employ in the first 
instance a draughtsman competent to make a plan 
of the city and locate the lights, not forgetting to 
put in the public;buildings with the probable num- 
ber of incandescent lights used in each. Then 
send blue prints of this plan to all the manufac- 
turers, with a brief statement of the necessities of 
the work, asking each to submit a bid for the 
best possible plant according to the system which 
he think will do the work. Then, and not before, 
call in the advice of an expert. The professors 
in those universities which have an electrical en- 
gineering course can usually be depended upon 
for an impartial opinion, and these gentlen:en 
are almost without exception men of the highest 
scientific attainments. It is also well for the 
Council to send a commission to visit the fac- 
tories of any company which may seem disposed 
to exhibit its methods of construction, and such 
commission should include at least one competent 
mechanical engineer. 

In this way any city may be reasonably sure of 
getting the best in the market. It may not be 
the cheapest in the first cost, but it will demon- 
strate its value with time. 

When your plant is erected and running, em- 
ploy a competent electrical and mechanical engi- 
neer to operate it, and pay him a handsome sal- 
ary. Then allow no interference. The usual 
custom is to have one autocrat at the engine end 
of the dynamo room and another at the dynamo 
end. Esch is profoundly ignorant of matters 1n 
the other's department. This is all wrong. Men 
can be had in plenty who have had both techni- 
cal training and practical experience. Get one 
of this kind, and, if possible, go about 2,500 miles 
away from home to find him. He will then have 
no entangling alliances, political or social, and if 
his salary depends upon the amount of the annual 
operating expenses, as it ought to, he will hurtle 
to save money. 

In Europe, nearly all municipalities are far 
better administered than in this country, and at 
very much less expense. Ithas there been found 
that municipal ownership is the safest plan, and 
most of the large plants now in operation as well 
as those now in course of installation are owned 
by the cities. Great care is used in purchasing 
in order to get the very best, апа the results in 
every instance have been the most satisfactory. 
There is no reason why the same may not be true 
in this country. 

In conclusion, a most important point should 
be brought to publie attention. During the late 
panic, when scarcely any class of business escaped 
the most serious losses, the large illuminating 
companies went on serenely about their business, 
kept their stocks and bonds far above par and 
paid their usual handsome dividends. No better 
proof of the absolute safety of electric lighting 
as a business, when conducted properly, can be 
given than this magnificent demonstration.” 


Miss Bertha Lamme, of Pittsburgh, enjoys the 
unique distinction of being the first and only 
woman in the world upon whom the degree of 
electrical engineer has been conferred. 
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Rapid Transit Plans. 


The Commission Receives a Business-like Proposition. 

The following statement, made by Mr. William 
Steinway, president of the New York Rapid Tran- 
sit Commission, shows that there is still a reason- 
able prospect that New York will soon have a 
rapid transit system underground: 

' At the last meeting of the Commission we 
were approached by a firm of financiers, whose 
name is well known to everybody and is a guar- 
antee of their entire responsibility, and who in- 
formed us that they represented a syndicate of 
capitalists wLo were ready to bid for the fran- 
chise to construct the underground system as 
laid down by us, to make the deposit we would 
require, and to ask no help of any kind from the 
city. This news was exceedingly gratifying to 
the Commission, for although we have scores of 
applications for the franchise, up to this time 
this is the only application from responsible 
people which has not been saddled with a pro- 
viso that the city should guarantee the bonds 
and havea first lien on the property. 

„The firm did not mention the number or the 
names of the syndicate they represented, but 
they said that already three-fifths of the capital 
required had been secured. As this proportion 
was based upon our estimate of the cost of the 
system, and that was $45,000,000, the amount 
ready to be subscribed for the undertaking isa 
large one. The promise was not distinctly made 
to have the system in operation in two years, but 
it has been estimated by engineers and con- 
tractors that the system could be completed 
within that period. There is no doubt that if the 
enterprise were once undertaken it would be 
pushed to the earliest possible completion, as 
every moment lost would mean money lost.” 


A COMPROMISE. 


The Edison Lamp Patent in New York. 

In the suit of the Edison Electric Light Gom- 
pany etal. vs. The Mt. Morris Electric Light 
Company, which is now before Judge Lacombe 
for decision, a compromise has been effected, and 
the Mt. Morris Company will hereafter supply 
its customers with Edison lamps. 


The Packard Lamp Case. 


Another Non-Infringing Lamp Will Soon be on the 
Market. 

Judge Ricks in the United States Circuit Court 
at Cleveland has refused the injunction asked for 
by the Edison Electric Light Company against 
the Packard Electric Company, but has granted 
an injunction against J. W. and W. D. Packard 
as individuals and as officers of the New York 
and Ohio Company. 

This stops the manufacture of the old Packard 
lamp, but the factory will be utilized in the 
manufacture of a non-infringing lamp which will 
be on the market in about a month. 


Proposed Electrical Ciub in Toledo. 

A meeting will be held in Toledo, Ohio, on the 
18th inst., for the purpose of forming an electri- 
cal club or society for study and research in the 
electrical field. The committee in charge of the 
project is composed of C. O. Brigham, J. C. De- 
Long, J. M. McNamara, William Kline, F. B. 
Perkins, F. Bissell and J. W. Cherry. 


In order to reproduce magnetic fields of iden- 
tical intensity, Dr. d'Arsonval uses a subsidiary 
coil in series with the main solenoid, and inserts 
а mercurial thermometer in it. The eddy cur- 
rente generated in the mercury by the alternating 
field cause а rise of temperature 1р the subsidiary 
coil, which is a measure of the field strength; 
with four Leyden jars the temperature rises to 
150 degs. C. in a few seconds іп Dr. d'Arsonval's 
apparatus. 


World's Fair News. 


Fort Wayne Company's Plant. 


In addition to the Fort Wayne Company's 
exhibit in the Electricity Building at the World's 
Fair, which was illustrated and described in the 
issue of ELECTRICITY of August 23, this company 
has equipped an importaat plant at the Fair, of 
which a general view is given in our Fron'ispiece 
this week. 

The plant alluded to is situated in the central 
aisle in Machinery Hal), and in addition to form- 
ing an attractive exhibit serves the purpose of 
supplying current foralarge number of arc lights 
which illuminate the Fair grounds and several of 
the buildings. These arc light dynamos are of 
the ‘‘ Wood” type, and seventeen machines of 
this well known system are inciuded in this plant. 
Fourteen of these are 60-light machines, all but 
one of which supply current for the lamps on the 
Midway Plaisance, the Casino Pier and the spar 
buoys in the channel from Van Buren street to 
the Fair grounds. The power generators, cne 
80 und one 60 light machine, supply part of the 
lighting and power circuits in Electricity Build- 
ing. 

All these machines are driven by Buckeye en- 
gines, of which there arefive of different types 
and capacities. 


Personal. 


Mr. W. J. Davidson, of the Short Electric 
Railway Company, who went to Bangkok, Siam 
to construct an electrio street MINA. has re- 
turned to his home, having been absent nearly a 
year. 

The new electric lighting system which is now 
being experimented with on the New York Cen- 
tral Railroad is the invention of Lieut. I. M. 
Lewis, U.S.A., whose home is in this oity. 

Wm. Н. McKinlock wishes to announce that he 


is located in rooms 319-820 Manhattan Building, 
where any communications can reach him, and 
where he shall be glad to see his friends. 


it Beats the Electrical Business. 

At the annual meeting of tie Westinghouse 
Air Brake Company, the annual report of Presi- 
dent Westinghouse was submitted, and showed 
total receipts from all sources of about $5,000,- 
000. The net profits figured a little more than 
$2,000,000. 


Legal Notes. 


An attachment for $3,000 has been obtained 
against the Electrical Development Company in 
favor of Thomas D. Bowen, on thirty notes dated 
March 1, 1898, payable six months after date 
to the order of Eaton & Lewis. The com- 
pany was incorporated about three years ago with 
a capital stock of $150,000, and was interested in 
an electric light plant and street railway at 
Schenectady, N. Y. Samuel Insull was formerly 
president, but has been succeeded by J. H. Her- 
rick. 

William Н. Ricketts has been appointed re- 
ceiver of the Julien Electric Company, formerly 
of No. 120 Broadway, on the application of David 
E. Austin, as receiver of taxes. 

The sale of the plant of the National Electric 
Manufacturing Company at Eau Claire has been 
postponed till November 1 by order of the 
Court. Judge Bailey, before whom the proceed- 
ings were brought, remarked that if, as stated in 
documents filed, the property was worth $100,000, 
he would not feel justified in confirming a sale at 
less than $50,000. 

The plant апа other property of the Camden, 
Ark., Electric Light and Power Company has 
been disposed of at receiver's sale. The property 
was bought in by the General Electric Company 
of Chicago. The price paid was $30.000. 


Justice Pratt has handed down an order direct- 


ing the receiver of the Staten Island Electric 
Light and Power Company to dispose of the 
property and wind up the affairs of the corpora- 
tion. Washburn & Moen, the wire manufactu- 
rers, objected to the disposal of any of the 
property until their claims were satisfied. 

Fereclosure suits have been instituted against 
the Beverly and Edgewater Park (N.J.) Electric 
Light Company. 

Proceedings have recently been commenced in 
the United States Court at Chicago by the Amer- 
ican Bell Telephone Company, against several 
Chicago firms, for alleged infringement of the 
Bell patent. The defendants in the several suits 
are: Willis L. Adams, Western Telephone Con- 


struction Company, Electric Appliance Com- 
pany, D’Unger Electric Telephone Manufactu- 
ring Company and the Brown Telephone and 
Telegraph Company. The Bell Company com- 
plains that defendants have furnished telephones 
at less than established prices, and that they have 
refused to pay royalties. A decree is asked to 
recover the profits obtained by the sale of such 


‘instruments, and also damages. 


Motion has been made for the appointment of a 
receiver for the Thomson- Houston Electric Com- 
pany of New York in a judgment- creditore’ 
action brought for the sequestration of the com- 
pany's franchise and property on the ground of 
insolvency. A judgment was filed for $123 against 
the company late 1n June, and the sheriff has 


returned the execution unsatisfied. The Durand 
Land Improvement Company holds a jndgment 
for over $80,000 for rent, from which the com- 
pany's appeal is now pending in the court of last 
resort. Should the appeal be unsuccessful, the 
company will be, it is admitted by its officers. in 
an insolvent condition. This company was for- 
merly known as the East River Electric Light 
Company. 


Boston Notes. 


The town of Rockport, Mass., is to be lighted 
by electricity, the Gloucester Electric Company 
having made a contract to erect and operate 125 


arc lights. The line will be 18 miles long and 
will be a very difficult one to build owing to the 
rocky nature of the soil ; one section of the line. 
five miles in length, will require blasting for 
nearly every post hole. 


It is reported in Boston financial circles that 
the treasurer’s office of the General Electric Co. is 


to be removed from New York to Boston, it hav- 
ing been decided that this department would be 
most conveniently located in this city. 


The topic engaging most public attention in 
Boston business circles this week has been the 
resignation of Mr. H. M. Whitney, president of 


the West End Railway. and its acceptance by 
the board of directors, to take effect Saturday. 
Such an important step has been in contempla- 
tion for some time past, Mr. Whitney having sold 
out largely of his interest in the road and being 
desirous of taking a more active interest in the 
management of the Metropolitan Steamship and 
Dominion Coal Companies, in both of which Mr. 
Whitney is a prime factor. Since 1889 Mr. Whit- 
ney has pushed ahead with the electrical equip- 
ment of the West End system, which is the most 
extensive in the world and is now well nigh com- 
pleted. It has been & mighty heavy load to carry, 
but Mr. Whitney has carried the load and sur- 
mounted about every obstacle. Whatever criti- 
cisms may be made of certain phases of Mr. Whit- 
ney’s administration,the opinion is almost unani- 
mous that he has accomplished a great work for 
Boston and its suburbs and earned the right and 
title to retire from the responsible position he so 
long held. 


One of the unmistakable signs and indications 
that the electrical business is not long to remain 
depressed and overshadowed by the clonds of 


financial stringency is the fact that the American 
Electrical Works, Providence, whose guests the 
boys were last Saturday at the 15th annual clam- 
bake, has seen fit to purchase a very large group 
of factory buildings covering several acres. and 
finding that even this extensive new factory will 
not quite accommodate all the machinery 1t will 
need for filling the increasing number of big 
orders that are constantly flowing in, has had to 
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build additional stories to some parts of the fac- 
tory. When complete, the American Electrical 
Works wil] have one of the most extensive plants 
of the kind in this country. 


Were it not for the large number of hands that 
are laid off and doing nothing because of the 
changes that are pending in the control, manage- 


ment and future operations of the General Btec- 
tric Company, we should be able to report that 
the electrical firms in and around Boston '&re 
busy, which is a fact, and substantially feeling 
the effects of the improved condition in trade 
generally. | 

The new incandescent lamps, both of which 
may be regarded as Boston specialties, the 
„Novak and New Beacon,” are giving good 
acounts of themselves wherever they аге in use. 
The Waring Electric Company and the Beacon 
Vacuum Pump and Electrical Company, which 
manufacture these lamps, аге enjoying all the 
business they can handle. The Beacon Com- 
pany having announced their readiness to grant 
licenses to other companies to make the New 
Beacon" under royalty, already several lamp 
firms have opened correspondence with a view to 
securing such a license. The indisputable fact 
of the expiration of the Edison lamp patent in 
November next is going to be a good thing for 
lamp makers everywhere as well as for the public 

enerally. It looks as if for the present the 

eneral Electric Company had more than 
enough on its hands to take care of without try- 
ing to squelch others through the law courts. 


Canadian Notes. 


Mr. Martin, Q. C., of Cayuga, was in Brant- 
ford last week, trying to fioat a scheme for the 
construction of an electric railway from Brant- 
ford to Selkirk, via Cayuga. 

The Gaynor Electric Fire Alarm Company of 
Louisville, Kentucky, are considering the exten- 
sion of their business in Canada, and their repre- 


sentative has paid a visit to a number of the more 
important points in Ontario during the past 
week. 

The Standard Electric Light Company of 
Ottawa are putting in a new seven thousand 
light apparatus in their power-house. A new 


waterwheel is also being added, which will give 
an additional five hundred horse-power. 


The London West Council have passed a by- 
law granting an exclusive franchise to the Lon- 
don Street Railway Company to construct an 
electric line within its confines. The road is to run 
along Dundas street from the city, across Ken- 
sington Bridge, thence along the Wharncliffe 
highway north to Oxford street. thence east into 
the city. When this has gone into working order 
application is to be made for a bridge across the 
river, into London south, and then the company 
intend running а circuit through London town- 
ship by Petersburg. Construction will probably 
be commenced immediately, апа it is expected 
the road will be in operation by the latter end of 
October. Power in the meantime will be obtained 
from the General Electric Company. 


The Chaudiere Electric Light Company and 
the Ottawa Electric Light Company have formed 
a business amalgamation, to be followed by actual 
and legal amalgamationas soon as the latter can 
be consummated. Mr. Robert Blackburn is 
president of the new company, Senator Clemow 
vice president, and Mr. Thomas Ahearn general 
manager. 

Peterboro Town Council has passed a by-law 
granting а bonus of $5,000 to the Canadiau Gen- 
eral Electric Company upon their locating there 
all the industries in Canada controlled by them. 
‘The chief addition to the present works will be 
the lamp factory now in Hamilton. 

Work in connection with the Kingston Electric 
Railway has just been commenced. 


The storm of last week did considerable damage 
to the wires of the telegraph companies in many 
sections of Canada, direct connection with New 
York being completely cut off for forty-eight 
hours. 

The Niagara Falls Park and River Railway, in 
o rder to add new railway stock and machinery to 


accommodate its large traffic, is now offering to 


the public $300,000 of stock at par. Although a 
new enterprise, being in existence only & few 
months, the road has been taxed to its utmost 
capacity in transporting passengers. 


General News. 


What is Going on in the Electrical World. 


Kansas City, Mo.— The Consolidated Electric 
Light Company has resumed the lighting of the 
city. 


Troy, Ohio. — The Miami Valley Electric Road,. 


connecting Troy and Piqua, has been formally 
opened. 


Memphis.—The Citizens’ Street Railway Com- 
pany has in contemplation several extensions of 
its lines. 

Leavenworth. — The Leavenworth Electric 
Street Railway Company has been reorganized. 
and matters wil soon be in shape for а resump- 
tion of work. 


Brooklyn, М. Y.—The Brooklyn City Rail- 
road Company has placed an order with the Gen- 
eral Electric Company for 200 additional car 
equipments. 


Denver, Col.—The Tramway having become 
a U.S. mail line, the m storman on each car car- 
rying the mail is obliged to carry & revolver to 
protect the sack placed in his charge. 


Ellicott City, Md.— The Ellicott City Electric 
Light and Power Company has decided to in- 
crease the power and enlarge the plant. John С. 
Rogers is the president of the company. 


Camden, N. J.— It is understood that the West 
Jersey Traction Company has secured a control- 
ling interest ір the Haddonfield and Camden 
Turnpike Company, and will at once set men to 
work on the electric road to Haddonfield. 


Savannah, Ga.—'l'he Electric Railway Com- 
pany has secured control of the Belt Line Rail- 
way and will improve the line. The capitaliza- 
tion of the Electric Railway Company will be in- 
creased to $600,000, and the bonded debt will be 


? 


Lancaster, Pa.—The Columbia and Donegal 
Electric Railway Company has decided to extend 
the road to Marietta and to commence work as 
soon ав possible. The proposed line will be three 
miles in length. Mr. F. A. Given is the super- 
intendent. 


Niagara Falls, N. Y.—The Canadian Electri- 
cal Association during their convention at 
Toronto this month purpose taking a trip to 
Niagara Falls to inspect the great tunnel and 
conuecting works. They are expected at the 
Falls on the 14th inst. 


Bridgeport, O.— The opening of the Wheeling, 
Martin's Ferry, Bridgeport and Bellaire Street 
Railway Compuny was the occasion of а public 
celebration. ‘The road has been completed in 
tive months under charge of Manager J. К. 
Jolly and Chief Electrician C. B. White. 


Troy, N. Y.—A telephone company, managed 
and controlled, itis authoritatively said, by Lieut. 
Gov. Sheehan, John Н. Gleason, M. A. Tierney, 
and others very close to Senator Murphy, is 
about to enter the tield as the competitor of the 
Commercial Telephone Company. 


Jersey City.—The Jersey City and Bergen 
Railroad Company has begun work upon the 
alteration of the street car route through Bayonne 
from & mule line to the trolley electric sys- 
tem. The company has promised to have electric 
ears in operation by December 1. 


Warsaw, III.— H. C. Riner, of Keokuk, has 
been granted a franchise to erect poles and wire 
the city for the transmission of electricity for 
illuminating, heating and power purposes, with 
а proviso that work should be commenced within 
one year and completed within two years. 


Toledo, Ohio.— The gentlemen representing 
the company which proposes to construct an 
electric line between Detroit and Toledo are 
working hard getting the right of way, and are 
holding meetings through the county with farm- 
ers, with a view to obtaining the right of way 
in different townships. 


San Francisco. — The San Francisco and 
Sun Mateo Electric Railroad Company has 
secured & contract to carry the United States 
mail between this city and Ocean View, Colma, 
Holy Cross and Baden. The agreement is for 


two years and will commence on October 1, when 
regular trips will be made. 


Salem, Mass.—' The new power station of the 
Lynn and Boston street railroad is rapidly ap- 
proaching completion. Expert machinists from 
the Hamilton-Corliss engine company, Dayton. 
Ohio, are at work setting up the three 500 horse- 
power engines which will drive the three 300 
horse-power generators. 


Wilmington, Del.—The incorporators of the 
Wilmington. Chester and Philadelphia Electric 
Railway have decided to build a trolley link to 
join the Chester Railway at Linwood so as to 
connect all the above points. The railroad will 
be commenced and completed within one year. 
The line will pass through Essington, Chester, 
Thurlow, Ridley Park, Lamokin and Linwood. 


Scranton, Pa.—The Scranton Traction Com- 
pany have secured a fifty years’ lease of the 
track, poles, etc., of the Scranton and Pittston 
Traction Company’s line, sixteen miles in Теш, 
and running through Taylorville, Minooka, Dur- 
yea, Moosic and Old Forge. The road will be 
continued to Pittston, and within а short time 
cars wil be running on the whole route from 
Pittston to Scranton. 


Selkirk, Can.—A project of an electric railway 
from Brantford via Oshweekin (Indian Reserve), 
ersville, Nelles Corners, Balmoral to Selkirk 
and thelake port south of here, and the dredg- 
ing out of the bar across the mouth of the creek 
and making of Selkirk a summer resort, is under 
consideration by several interested residents. 
The distance would be about thirty miles over а 
ce country without any engineering difficul- 
es. 


Pottstown, Pa. —An electric railway com 
pany composed of local capitalists has been 
organized here to run a line to Ringing Rocks, a 
well-known resort north of Pottstown, where 250 
acres of land have been purchased for a park. 
The officere of the company are: President, 
Cyrus Q. Guildin; vice-president, Samuel Fron. 
heiser; secretary, R. E. Shaner; treasurer, A. K. 
Shaner; directors, Frank S. Brant, George C. 
Hollenback, Jacob 8. ‘Bahr, M. В. Davidheiser, 
Н. M. Boone. 


Cincinnati.—On the 4th inst. the brake on an 
East End electric car refused to work опа steep 
down grade; the car, loaded with passengers, 
rushed down the hill with frightful velocity, but 
fortuhately became derailed at a curve, aud after 
plowing up several yards of cobblestone came to 
a standstill. Some of the passengers were badly 
bruised in jumping from the car, but no one was 
killed. On the previous Sunday night a similar 
accident, from the same cause, occurred on the 
Avondale line, resulting in fatal or serious inju- 
ries to several passengers, 


Was aington. D. C.— A bill for the incorpora- 
tion of the Washington Traction Company of the 
District of Columbia, with a capital of $1 .000.000, 
was introduced in the Senate. The incorporators 
are R. N. Batchelder, E. W. Rollins, E. O. Mc. 
Neir, 8, W. Curriden, J. R. Baldwin, A. J. War- 
ner, Н. S. Cummings, C. P. Williams, N. B. 
Sweitzer, Н. M. Earle and A. G. Wheeler. It 
will use the underground traction system in use 
on the Rock Creer Railroad Company's U street 
line, and outside of the city limits will operate 
with an overhead trolley. 


Interior Conduit Company Claim Infringement. 


It 18 apparent by the vigorous manner in which the In- 
terior Conduit and Insulation Company push their patent 
litigation that they at least belleve they own and control 
the conduit system of wiring. Their last move in this 
direction is the suit they have brought against the firm of 
Carpenter & Tremaine, contractors, who are doing the 
wiring in the new City Hall at Brockton, Mass., and using 
the Vulca ducts in the installation. M oreover, it is stated 
on very good authority that bills of complaint are now be- 
ing drawn up by the attorneys of the Interior Conduit and 
Insulation Company against her contractors апа 
owners who are making use of the Vulca tube in other in- 
fringing installations. 


Shultz Belting. 


The following testimonial has been received by the New 
York agent for the Shultz Belting Company: 


А. B. LAURENCE, E8Q., New York. 

Dear Str : Enclosed find our check for $8.55 to balance 
&ccount. 

The pulley covering fits perfectly and works like a 
charm. A belt which we were formerly obliged to run во 
tight that the bearings were always hot wecan nowrun 
во loose that It almost drags on the Пост. 

You are at liberty to use us as reference if you wish. 

Yours very truly. 
GEO. K. PAGE, 
Manager Perry Electric Light Co., Perry, N. Y. 
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New Model Experimental Dynamo. 


The accompanying engraving shows the improved 
Model Dynamo manufactured by the Elbridge Electrical 
Manufacturing Company ot Elbridge, N. Y. The machine 
was designed especially for the use of schools and students 
of electricity, and to them 18 invaluable since it gives the 
whole theary ofthe modern dynamo and follows in con- 
straction every detail found in large generators. It is 
made for actual use, all parts being made of the best 
material and in the most substantial manner. The arma- 


Wilber, James Posey, Thomas M. Rogers and Thomas R: 
Demorest. 


The North American Automatic Manufacturing Com- 
pany, of New York City—to manufacture automatically 
and elecirically operated machines. Capital stock, $15,000. 
Directcrs: 'rhomas F. O'Conner, Daniel P. Regar and 
Earl G. McQuaide, of New York City. 

The Citizens’ Electric Light, Heat aud Power Company, 
Lykens, Pa. Capital stock, $10,000. Promoters: F. J. 
Douden, J. J. Nutt, J. B. Whitney, Ly kens; M. R. Keiper. 


Тнк New MODEL EXPERIMENTAL DYNAMO. 


ture core is laminated and wound with double covered 
wire; its shaft ів of steel and runs іп brass bearings. The 
commutator has sixteen bars, ample brush contact апа 
will wear for years. All machines are shunt wound, unless 
otherwise ordered. | 

The hand power hag gears cut from solid metal which 
run without noise, steel shafts and the pulley turned and 
balanced. 

Each dynamo before leaving the factory is set up and 
tested to 50 per cent. in excess of the rated voltage as 
marked on the base. 

The machines are furnished wound for from 5 to % volts. 

The company also manufacture for use in connection 
with this machine a voltmeter reading from 1 to 25 volts, 
an ammeter, apparatus for electrolysis, induction coils, 
magnets—in short, almost any apparatus that would be 
required by the teacher or student of electricity. 

See their advertisement in this issue, and if interested 
send for circular. 


Deservedly Honored. 


The high favor in which the well known electrical measur- 
ing instruments produced by the Weston Electrical Instru- 
mert Co. of Newark, N. J., are held by the most prominent 
electricians at home and abroad is again illustrated in a 
very pleasing manner. We refer to the adoption of these 
instruments at the suggestion of Prof. Ayrton for all tests 
to be made by the Committee of Judges in the Department 
of Electricity at the World's Columbian Exposition. The 
compliment is assuredly deserved and the action of the 
committee is universally applauded. 


INCORPORATIONS. 


The Ringing Rocks Electric Railway Company, Potts- 
town, Pa.—toconstruct and operate an electric railway in 
Pottstown, Pa. Capital stock. $100,000. Promoters: Cyrus 
Q. Guldin, Pottstown, Pa.; Geo. C. Hollenback, Sanatoga, 
Ра.; Ralph E. Shauler, Pottstown, Pa. 


The Susquehanna Electric Light, Heat and Power Com- 
pany, Spangler, Pa.—to furnish electricity for light, heat 
and power, etc. Capitalstock, $20,000. Promoters: Jas. 
A. McClain, Bellefonte, Pa. ; J. J. Hauk, Carrolltown, Pa.: 
W.F. Taylor, Altoona, Pa. 


The Lititz Electric Light, Heat and Power Company, 


Lititz, Pa.—to supply light, heat and power by means of. 


electricity to the public in Lititz Borough, Lancaster 
County. Capital stock. $4,200. Promoters: Јав. F. Brobst, 
J. Frank Buch, H. 8. Kauffman, Lititz, Pa. 


The Enoxville Electric Light and Power Company, 
Knoxville, III.—to manufacture and furnish electric light. 
Capital stock, $20,000. Promoters: Aaron L. Warfel, Chas. 
F. Foote, Wm. H. Moorehouse. 


The C. H. Brown Electric Battery Company. Portland, 
Ore.—to supply electricity for lighting and heating pur- 
poses, and to generate power for manufactories. Capital 
stock, $100,000. Promoters: Charles H. Brown, Aderville 
P. Armstrong, Thomas Walker, Louis Pranger, Charles E. 


Elizabethville, К. E. Moyer, Millersburg ; A. Fortenbaugh, 
Halifax. 


The Electric Letter Box Company, of Meriden. Conn. 
Caital stock, $8.000. Incorporatois: R. L. Baldwin. Ben- 
jamin Barnes and John Tederick, all of Meriden, 

Empire Electric Company, at Chicago. Capital stock, 
$15,000. Incorporators: David A. Bennett, Henry G. 
Hinkle and Gustave Schroeder. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED AUG. 15-22, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


508,136. от Wheel. John Е. Hall, Lincoln, Neb. Filed 
April 1, . 

508,421. Trolley Wire Finder. Henry C. Jones, Montgom. 
егу, Ala. Filed May 81, 1598. 

508,562. Electric Trolley Wheel. John W. Clark, Menanda, 
assignor of one-half to Samuel J. Haight, Albany, N.Y. 
Filed t eb. 23. 1893. 

508,566. Electrical Supply System for Railways. Joseph 
W. Bates, Minneapolis, Minn. Filed Feb. 8, 1893. 

508,570. Electric Railway ‘Trolley Switch. John Н. Allison, 
Elkhart, Ind., assignor of one-half to John G. Rich, 
Auburn, N. Y., and Dauiel G. Reed, Richmond, Ind. 
Filed March 8, 1893. 

508,710. Contact for Conduit Electric Railways. Adolph 
Worner, Buda-Pesth, Austria-Hungary. assignor to 
оса & Halske, Berlin, Germany. Filed May 18, 


ELECTRIC LIGHTS AND APPLIANCES. 


508,849. Incandescent Lamp Socket. Charles T. Lee, Bos- 
ton, Mass. Filed May 8, 1892. 

508,588. Electric Arc Lamp. Louis E. Howard, Plalufleld, 
N.J. Filed Dec. 20, 1892. 

508,589. Electric Arc wig Louis E. Howard, Plainfield, 
N.J. Filed June 9. 1893. 

508,602. Electric Search-Light Rudolph M. Hunter, Phila- 
delphia, Pa., assignor to the Thomson-Houston Elec- 
tric Company of Connecticut. Filed June 19, 1898. 

508,650. Incandescent Electric Lamp. Edward E. Cary, 
Boston, and William E. Nickerson, Cambridge, Mass. 
Filed April 8, 1898. 

508,669. Incandescent Electric Lamp. William E. Nicker- 
son, Cambridge. Mass Filed April 7. 1893. 

508,670. Incandescent Electric Lamp. William E. Nicker- 
son, Cambridge, Mass. Filed July 19, 1898. 

508,671. Incandescent Electric Lamp. William E. Nicker- 
son, Cambridge, Mass. Filed July 17, 1898. 

508,688. Electric Lighting System. Lucien Vialet-Cha- 
brand, Ciotat. France. Filed April 2. 1892. 

508,693. Switch for Electric Lights. Ernest Blasser, Bos- 
ton, Mass. Filed Auy. 8, 1892. 

503,770. Incandesceut Electric Lamp. William E. Nicker- 
son, Cambridge, Mass. Filed July 8, 1898. 

508,799. Electric Arc Lamp. Walter W. Millard, Fenton, 
Mich. Filed April 8. 1893. 

508,912. Combined Gas and Electric Light Fixture. James 
A. O'Neill, Boston. Mass.. assignor of one-half to John 
C. Hollings, same place. Filed Oct. 29, 1892. 


DYNAMOS, MOTORS, ETC. 


503,188. Alternating Current Electric Motor. Ferdinand 
A. Wessel, Boston, Mass. Filed April 8, 1888. 

508,218. Electrical Reciprocating Motor. Henry S. McKay, 
Boston, Mass. Filed May 13, 1892. 

508,420. Clutch for Electric Motors. William A. Johnston 
and Arthur W. Browne, Prince’s Bay. N. Y.. assignors 
to the S. 8. White Dental Manufacturing Company, 
Philadelphia. Pa. Flled March 3, 1893. 

508,445. Method of Winding Coils for Dynamo-Electric 
Armatures. Elihu Thomson, Swampscott, assignor to 
the General Electric Company, Boston, Mass. Filed 
April 19, 1893. 

508,449. Method of Winding Colls for Dynamo-Electric 
Armatures. John B. Blood, Lynn, assignor to the 


den Electric Company, Boston, Mass. Filed April 

9 Ыы 

508,458. Kegulator for Electric Motors. John C. Davidson, 
rrince’s Bay, N. Y., assignor to the B. S. White Dental 
Manufacturing Company, Philadelphia, Pa. Filed 
March 8, 1893. D а 

508,487. Klectric Engine. William Lawrence, New York. 
N. Y.,assiguor to the Lawrence мМеспіс Compauy, 
same place. Fi.ed Aug. 17, 1892. 

508,568. starting Device for Electric Motors. Alton D. 

dams, st. Раш, Minu. Filed Ось. 19, 1591. 

508,574. Dynamo-klecuic Machine or Moter. Charles $. 
Bradley, Avon. N. Y. Filed April 15, 1898 

98961. self-Exciling Alte: nate-Curreut kiectric Genera- 
tor. Philip Dichl. Elizabeth, N. J., assignor to the 
Westinghouse hiectric and Manufacturing Company, 
Pittsburg, Pu. Filed April 11, 1887. 

508,690. Apparatus for Coutrolliig Electric Motors. 
schuyler з. Wheeler, New York. N. Y., а851 z пог to the 
Crocker-Wheeler Electric Compaay, ваше place. Filed 
June 6, 1893. 

508,750. Regulating Apparatus for Electric Motors. Charles 
H. Richardson, Philadelphia, Pa., ав iguor to the 8. 5. 
White Dental Manufacturing Campany, same place. 
Filed April 27. 1898. 


TELEPHONE AND TELEGRAPH APPARATUS. 


509,273, Telegraphic Apparatus. Albrecht Heil Frank- 
isch Crumbach, *3erinany. Filed Feb. 18, 1593. 

508,590. 'l'elegrapby. Stephen D. Field, Yonkers, N. Y. 
Filed Jau. 16, 1893. 


BATTERIES, ETC. 


seal a Вацегх Jar. Alvah М. Gee, Edgar, Neb. Filed 

ге LÀ е - 

508,415. Kleciric Dry Cell. Ramon Gabarra, Barcelona, 
Spain. Filed Jan. 18, 1893. 

503,567. Galvanic Battery. Charles H. Brown, Portland, 
Ure. Filed May 8, 1893. 


MEASURING INSTRUMENTS. 


503,589. Electric Measuring Apparatus for Alternate Cur- 
rents. Sydney Kvershed, London, England. Filed 
Dec. 22, 1891. 

508,595. Electric Meter. Fred L. Gregory, Niagara Falls, 
N. Y. Filed May 14, 1892. 

508,805. Electric Meter. Anthony Reckenzaun. London, 
England, assignor to James A. Pentz, Philadelphia, Pa. 
Filed Nov. 26, 1892. 


SWITOHBOARDS AND SWITCHES. 


508,115. Test System for Multiple Switchboards. Viliam 
D. Allison, Chicago, ПІ., assignor to the Western Elec- 
tric Company, same piace. Filed May 14, 1888. 

503.157. Switch for Klectric Circuits. William McNeill and 
James Н. Tinder, Winchester, Ky., assignors to the 
MM Electric Company, same place. Filed 

ay öl, . 

503,180. Electric Switch. Ernest P. Warner. Chicago, lL, 
азвідпог to the Western Electric Company, same place. 
Filed Oct. 29, 1899. 

508,279. Controlling Switch for Electiicali!y - Propelled 
Vehicles. Hairy P. Davis, Pittsburg, Pa., assignor to 
the Westinghouse Electric and Manufacturing Co., 
same place. Filed Jan. 7, 1898. 

508,443. Trolley Wire Switch. Elmer A. Sperry, Chicago. 
D, assignor 10 the Sperry Electric Қаптау Com- 
pany, Cleveland, Ohio. Filed April 1, 1899. 


ALARM AND SIGNALING APPARATUS. 

508,187. Fire-Alarm and Individual] Electric Call John 

Young, Chicago, III., asBlgnor to the Westera Electric 
Company, same расе Пеа July 18, 1884. 

508,252. Electric Switchboards Signals. Frank A. Picker- 

nell, Newark, N. J., assignor to the American Tele- 

hone and Telegraph Company of New York Filed 


&y 15, 1893. 
508,505. Rallway Signaling. Illius A. Timmis, London, 
Carl Schwennicke, Ber- 


England. Filed Oct. 18, 1892. 
508,709. Electric Signal Device. 
Mn, Germany, assignor to Siemens а Halske, same 
lace. Filed March 30, 1893. 
508,718. Block Signal Indicating Mechanism. Johann H. 


Frischen, Berlin, Germany, assignor to Siem ens 4 
Halske, same place. Filed May 1, 1593. 


MISCELLANEOUS. 


508,181. Connector. Herbert L. Webb, New York, N. Y. 
Filed Feb. 28, 1891. 

508,186. Electrical Condenser. Alexander Wurts, Pitts- 
burg, Pa., assignor to the Westinghouse Electric and 
. Company, same place. Filed Oct. 5. 


1892. 

508,198. Cleat. Douglas B. Bronson, Chicago, III., assignor 
of one-half to Thomas В. Wrigley, same place. Filed 
Feb. 14, 1893. 

508,821. Method of and Apparatus for the Transmission of 
Electrical Energy. Rudolph M. Hunter, Philadelphia, 
Pa., assignor to the Thomson-Houston Electric Com- 
папу of Connecticut. Filed Nov. 21, 1892. 

503,381. Cleat for Electric Wires. Jacob rawolowskt1, Cin- 
cinnati, Ohio. Filed Jan. 7, 1893. КЕ 

Атп 


508 497. Binding Post for Electrical Connections. 
Kohl, Centralia, III. Filed March 24, 1898. 
503,451. Apparatus for Electrolysis of fused Salts. Willard 


E. Case, Auburn. N. Y. Filed Jan. 17, 1891. Renewed 
Jan. 21. 1898. 
503,519. ConductorSupport and Insulator. David T. Ben- 


nett, Trenton, N. J. Filed May 15. 1893. 

508,549. Insulator. Louis McCarthy. Boston, Mass. Filed 
Jan. 14. 1843. 

503,604. Electric Cable. Milo С. Kellogg, Chicago, Ш. 
Filed Nov. 15, 1890. 

508,621. System of Electrical Distribution. Oliver B. 
Shallenberger, Rochester, Pa. Filed March 8, 1687. 
508,622. System of Electrical Conversion and Distribution. 
William Stanley. Jr., Great Barrington. Mass., ағ- 
signor. by mesne assignments. to the Westinghouse 
Electric and Manufacturing Company, Pittsburg, Pa. 

Filed March 28, 18*7. 

503,727. Electro-Magnetic Safety-Coupling. Ernest Richter 
and Carl Hoffmann, Berlin, Germany, assignors to Sie- 
mens & Halske. same place. riled Jan. 14. 1893. 

503,749. Section-Insulator. Louis McCarthy, Boston, Mass. 
Filed April 15, 1893. 

508,775. Electrical Contact Device. James K. Pritchard, 
Providence, К. I. Filed March 90, 1888. 

503,778. Insulator for Electric Wires. William D. Trimble. 
Hanesville, Md. Filed April 14. 1893. 

508,788. Lightning Arrester. William Le R. Emmet, Chi- 
cago. III. Filed July 11. 1892. 

508,811. Electric Belt. Adolph Stephenson and Jonas 
Backstrom, Stromsburg, Neb. Filed Feb. 23, 1893. 
508.867. Electrical Cut-Out. Lewis B. Matson, Elmira, 

N. Y. Filed Jan. 19, 1893. 

503,873. Electrical Conduit for Buildings. James J. Powers 

and Robert Van Buren, Brooklyn, N. Y. Filed Apru z. 


— — eai — 


Vor. V. New York. SEPTEMBER 20, 1893. CHICAGO. No. 10 


POWER HOUSE, ATLANTIC AVENUE RAILWAY COMPANY, BROOKLYN. (SER PAOR 114.) 


114 


ELECTRICITY. 


Vol, v., No. 10 


Brookiyn's Latest Electric Railway. 


The progress of electricity as a motive power 
for street railways in Brooklyn has been so rapid 
during the past year that a horse car in that oity 
will soon be considered a curiosity. Most of the 
large roads there are already equipped with the 
trolley, and the latest accession to this field is the 
Atlantic Avenue Railroad Company, which is 
just completing its large power station at the cor- 
ner of Third avenue and Second street. 

The building is 268 feet long and 225 feet wide 
with brick walls and an iron trussed roof. The 
boiler room occupies 75 feet of the rear end of 
the building and is separated by a brick partition 
wall from the engine and dynamo room. It is 
equipped with six batteries of boilers of the Bab- 
cock & Wilcox make, the boilers having a capacity 
of 250 horse power each. То insure against acci- 
dent they are provided with three independent 
feed systems. For ordinary use each engine is 
belted to a feed pump which operates with it, the 
feed being regulated by a by-pass which allows 
some of the water to return through the pump. 

Two injectors are also installed and there ів be- 
sides а large pump which is capable of feeding all 
the boilers. 

The piping to the engines 1° carried entirely 
underground, and connections are made to the 
bottom of the engine cylinders. 

The engines are of the C. & G. Cooper Com- 
pany's make and are eight in number. The 
further engine shown in the Frontispiece has а 
normal capacity of 375 horse power; the three 
intermediate ones are rated at 500 horse power, 
and the other four are 700 horse power each. 

To economize space the dynamos are belted 
back from the engines, which аге driven 
backwards to keep the slack on the upper side 
of the belts. The engines have & speed of 
about 75 revolutions per minute, and the distance 
between centres of pulleys is 45 feet. 

The electrical equipment of the road is that of 
the Westinghouse system, five of the generators 
being furnished by that company and three by 
the General Electric Company. The switch- 
board is made of white marble, and extends 
nearly across the building. Each dynamo has а 
separate set of switches and instruments, and 
each section of the road, of which there are eight, 
is supplied by separate feeders, any of which 
may be controlled independently at the switch- 
board, so that ashort circuit or other accident on 
any section will not interfere with any of the 
other branches. This station has been in opera- 
tion for some time, but considerable work 
remains to be done before its completion. 


A Powerful Eel. 


It Causes а Total Blockade of an Entire Street Car 
System. 


Ап eel caused а blockade on the line of the 
Union Railroad Co. Sunday evening that lasted 
more than an hour. The company was running 
70 cars yesterday, and most of these were loaded 
with persons returning from a visit to the city's 
northern suburbs when they were brought {о а 
sudden stop at 6:45 o'clock. Ап eel three feet 
long had gotten into the water pipe that supplies 
the boilers in the power house at West Farms, 
and the engineer was compelled to stop the en- 
gines and blow off the boilers to get at and re- 
move it. — New York Sun. 


The Ansonia Company's Factory Reopened. 


The Ansonia Electric Company has resumed 
work in every department but one, and with full 
force. The wire department wil] not require all 
the old hands at present, but they will be taken 
back ав needed, and as everything is inventoried 
it is expected that work will now be carried on 
continuously. 


Convention of the Canadian Electrical Asso- 
ciation. 


The Third Annual Convention of the Cana- 
dian Electrical Association opened in Toronto 
on Tuesday, the 12th inst. The Exhibition 
grounds during fair week were chosen as the 
spot of meeting, and through the courtesy of the 
authorities ample provision was made for the 
comfortable accommodation of all concerned. 
The hall over the public offices was appropriately 
fitted up for the occasion, and the first day’s at- 
tendance was fully up to expectations. At 1 
o’clock the Executive Committee was called to- 
gether, and for an hour transacted business of a 
private character. At 2:30 the meeting was 
called to order, when the president, J. J. 
Wright, delivered his annual address, Mr. 
Wright spoke in part as follows: 


Gentlemen of the Electrical Association : It 
has again become my pleasing duty to meet you 
in convention assembled, and at this our annual 
session to eongratulate you upon the progress 
we have made as an association, and on the suc- 
cess which has attended our efforts to advance the 
interests of the electrical fraternity. 

It is not necessary for me to elaborate any 
platitudes on the wonderful progress being made 
in the utilization of electricity. This is evident 
enough to impress even the most thoughtless. 
The multiplicity of electric cars on our street 
railroads, the telephones in our houses and the 
electric motors in our workshops are eloquent 
realities that impress the fact upon our notice. 
Apart from the rapid increase of what may be 
termed the standard uses of electricity, the most 
notable development appears to be in the in- 
creasing use of alternating currents, especially of 
higher tension than has heretofore been consid- 
ered practical or advisable. 

The use of these currents fcr light and power 
will increase with the advent of a practical mo- 
tor, and it is possible in the near future that 
current for arc and incandescent lighting and 
motoric power will be distributed from one 
source of supply. The chief obstacle to a com- 
plete and comprehensive distributing system 1s 
the difficulty in running these generators into 
mains in multiple arc, though even ın that line 
what now is experimental may become in the 
near future a practical method of operation. We 
are looking for further developments in this line, 
88 it appears to be at present the most promising 
field for the enterprising inventor. 

I would impress upon the members of this 
Association, if they would become & power for 
usefulness, the necessity of taking hold of ques- 
tions as they arise and dealing with them on new 
and original lines. It is the duty of an organiza- 
tion of this calibre to lead—not to follow. Iam 
still hoping you will take in hand and endorse 
with your authority a standard of illuminatin 
power for arc lamps; onethat shall be recognize 
in this country at least as authoritative and final, 
and shall be referred to as the Canadian Electri- 
eal Association standard. If this had been done 
at the Hamilton Convention when first proposed, 
we should have led the world. The opportunity 
still exists, however, as the Chicago Congress 
failed to take definite action. It still exists, 
though not to the exclusive extent that it mi ht 
have done. It will not do to be satisfied to fall in 
at the tail of the procession and take a back seat 
as we did, simply because the cross-roads village 
Podunk has had a four ampere system palmed oft 
on it for 2,000 candle power. If we are to adopt 
nothing but American ideas we may ав well cease 
to exist and let other people do our thinking for 
us. 


The first day's gathering was a fairly repre- 
sentative one, among the more prominent mem- 
bers present being Fred Nicholls, General 
Manager Canadian General Electric Company; 
Н.Р. Dwight, President G. N.W. Tel. Company; 
L. B. McFarlane, Manager E. D. Bell Telephone 
Company; Carl Breithaupt, Berlin; John Lang- 
ton, Toronto; Prof. Rosebrugh, Toronto; J. L, 
Armstrong, Toronto; А. А. Wright, Pembroke; 
John Carroll, Montreal; E. B. Merrill, Toronto; 
Hugh Neilson, Superintendent Trunk Lines Bell 
Telephone Company; A. B. Smith, General 
Superintendent G. N. W. Tel. company, Geo. 
Black, Hamilton, ete., etc. 

The secrevary-treasurer’s report was read, 


showing a most satisfactory condition of affairs 
&nd & considerable increase of funds on hand 
over the previous year, as well as a constantly in- 
creasing membership. This was followed by 
reports of the committees. The report of the 
Committee on Statistics was read, but as the fig- 
ures were still incomplete, the press were kindly 
requested to defer their publication on this ac- 
count. s 

It has been ascertained that over $900,000,000 
is at present involved in Canada in electric light 
plants, and the total number of horse power in 
use 50,000, with something over 4,000 employees. 

The Bell Telephone Company has a wire mile- 
age in Canada at the present day of 36,000, with 
close on to 1,200 employees. There are in the 
neighborhood of 100,000 incandescent lights in 
use, 80,000 of which are supplied by the alternat- 
ing system, and the majority of the remaindér by 
direct current. Total horse power in use for 
street railways is in the neighborhood of 25,000. 

Following the report of the Committee on Sta- 
tistics, Mr. F. C. Robertson, of Toronto. reada 
paper on the Causes of Interruption to Telegraph 
Circuits, which was listened to with considerable 
interest. Mr. Robertson carefully enumerated 
the ‘‘ troubles” common on telegraph circuits, 
drawing attention to the fact that the Canadiar 
Pacific Telegraph Company was the first in 
Canada to successfully work a quad. circuit by 
means of & metallic return during the heavy 
magnetic storms of last year. 

Mr. H. B. Smith thought that Mr. Bobertson 
had omitted probably the most dangerous cause 
of trouble to which telegraph and telephone com- 
panies are now almost daily subjected—a through 
contact with electric ligbt and trolley wires 
throughout the country. Mr. Smith strongly 
denounced the careless methods in vogue among 
many electric light companies in this respect, 
which have been the direct cause in many inétan- 
ces of great loss to property in various parts of 


the country. 


„Turbine Water Wheels,” a most able paper 
by A. C. McCallum, C. E., was next read, and 
the convention adjourned at 5 P. м. 


WEDNESDAY. і 


The Convention was called to order at 10:30, 
when unfinished business of the previous day 
was first transacted, and next year’s plage of 
meeting fixed uponas Montreal. 

The first paper read was by Mr. L. B. Mo¥ar- 
lane, of Montreal, giving a history of the tele- 
phone in Canada. Mr. McFarlane afterwards 
stated that the first successful experiment in long 
distance telephony on the Continent was made 
by Prof. Bell, between Brantford and Parig, in 
the year 1875, or one year before that gentleman 
gave his first exhibition of the practical working 
of the telephone in the United States, at, the 
Philadelphia Exposition. 

Mr. E. B. Merrill, of Toronto, followed with a 
carefully prepared paper on Electrical Edhca- 
tion," which gave rise to considerable discussion 
among the members of the Association pregent 
as to the value from a commercial standpoint of 
the theoretical training imparted in the various 
schools and colleges throughout the country It 
was generally conceded that a mixture of Both 
theoretical and practical training was desir&ble 
when possible, but the fact that a majority of the 
important positions in the country were occupied 
by men whose knowledge has been gained in'the 
field of practice was pointed out as a warning for 
students that manual work should not be ésthewed 
in their course of training. 

The Convention adjourned at 12:30 for lunch 
and reassembled again at 2 P. M., when the elec- 
tion of officers for the ensuing year was proceeded 
with. J. J. Wright, of Toronto, was unanimously 
re-elected president, as were also K. J. Dunstan 
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and John Carroll as first and second vice-presi- 
dent respectively. C. H. Mortimer was elected 
secretary and treasurer. Papers were read inthe 
afternoon by Mr. John Langton on “ Direct Con- 
nected Dynamos and Steam Engines," and by 
Mr. E. Carl Breithaupt on ‘‘Electric Street 
Railways." 
THURSDAY. 

The third day of the Convention was devoted 
to a trip across the lake to Queenston, where a 
special train was placed at the disposal of the 
Association by the Niagara Falls Park and River 
Electric Railway Company from Queenston to 
Chippewa, and inspection made of the power 
houses and plant generally. 

By invitation the members also visited the 
Falls at Table Rock and Prospect Park, the works 
in the tunnel district, the tower, etc., and made 
a trip around the Falls on the steamer ‘‘ Maid of 
the Mist." Luncheon was provided at the Cliff 
House and dinner on the boat during the return 
trip. 


Long Distance Transmission. 


— 


Multiphase Motors. 


BY PROF. GEORGE FORBES." 


I read in the morning papers that there has 
been ап organized conspiracy among the Ameri- 
can engineers, led by no less a man than our es- 
teemed friend, Dr. Duncan, to draw the for- 
eign engineers on the subject of the transmission 
‘of power and multiphase motors. Now, in the 
first place, I presume that has no reference to me. 
I must say from the relationships which I have 
had with every one here, I have ceased to look 
upon myself as а foreign engineer; but even if 
such an attempt has been made to draw the 
foreign engineers out, I do not see what the 
object of it was. Т do not see that they need any 
drawing out. They are only too glad to enter 
into the discussion of the things which are of 
mutual benefit to everybody. 

Your chairman has been good enough to ask 
me to commence this discussion with some further 
remarks on the transmission of power and on the 
use of alternating currents and multiphase mo- 
tors. I feel that before such an assembly it is a 
very fitting time that one should say а few words 
about one of the great works on which I myself 
have been engaged, and the history of the prog- 
ress in connection with that work, and the con- 
dition of affairs at the present moment in the way 
of utilizing the Falls of Niagara. A great deal of 
time and thought has been given to selecting the 
best system to be adopted for this work, and for 
& long time the question was open whether the 
power should be used directly by wheelpits com- 
municating with each separate mill that was going 
to take the power. It was & resolution of the 
deepest importance which was arrived at by the 
president of the Cataract Construction Company 
when, after having inspected all that was being 
done in Europe, snd knowing all that was being 
done in America, in the way of transmission of 
power, he telegraphed to the New York office 
that it must be & question of starting central sta- 
tions at the Falls of Niagara. That was the first 
step that was taken. 'The question then was 
whether the power should be transmitted to the 
workshops requiring power by compressed air, by 
rope transmission or by electricity, and I may ray 
that for а long time there was a great preponder- 
ance of opinion in favor of compressed air. Fi- 
nally we have all to congratulate ourselves that 
the resolution was adopted to do the whole of the 
transmission by means of electricity. ND 

In the year 1890 а number of plans were invited 
from different engineers and manufacturing firms 
ав to the best means of utilizing this power. 
These plans were submitted before an inter- 
national congress consisting of members well 
known 1n the engineering and electrical worlds of 
all countries, who met in London at the be- 


* Address before the International Electrical Congress at 
Chicago. К 
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ginning of 1891. At that time there was one 
report which used these words: It will be some- 
what surprising to engineers in general, as it was 
to myself, to find that the ouly possible means of 
transmitting this power to Buffalo, and the best 
means for using it in the neighborhood of the 
Falls, is by means of the alternating current." I 
made that statement in my report after hav- 
ing considered carefully every means which was 
then available. I am glad to say that I have 
never had any reason to change my opinion from 
the year 1890 to the present day. I proposed 
then that the work should be done by alternating 
currents generated in two phases; that these 
should be sent along separate circuits at high vol- 
tage; that the transformers should be used for 
reducing the pressure down and introducing а 
safe pressure into the workshops; that in the 
workshops synchronizing alternating motors 
should be used in some cases, and that in other 
cases two-phase motors should be employed, and 
that in the cases where the direct current was 
necessary alternating motors should be used to 
drive continuouscurrent dynamo machines. That 
was in the year 1890, and in the present year, 
1893, there is hardly a change to be made upon 
that system which has been proposed. In the 
interval of that time, however, we have been 
only too anxious to hear all that could be said in 
favor of every different system,and I myself have 
felt a perfectly open mind 1n the matter since my 
having expressed an opinion in 1890; in fact I 
would not have had the least shame, in view 
of the rapid progress made during those three 
years, in changing my views entirely, and to have 
said that the continuous current was the best for 
the purpose, but we studied the question very 
thoroughly. At the time when that international 
congress was held there was ап attempt made 
among the members of the commission to pass а 
resolution which was to be transmitted to the 
Cataract Construction Company, informing them 
that the alternating current could not be used 
for the purpose. At the present moment every 
single member of that commission has changed 
his views, except perhaps one, and I must say 
that there is this that electricians can con- 
gratulate themselves on in the present state 
of the art of transmission of power, that when- 
ever & definite problem is brought forward, I 
notice that if half a dozen able electricians con- 
sider the question independently and without 
personal interests to consult, they are general] 

very close in accordance in the methods whic 

they advise for adoption. You cannot say that 
one system is always the best, and undoubtedly 
each system has times when it ought to be 
used, but in any one scheme I am bound to sa 

that from what I have seen most engineers will 
agree if they have got data placed before them. 

I mentioned yesterday the chief considerations 
objectionable in the use of continuous currents for 
the transmission of power at Niagara Falls. There 
are many cases where the continuous current is 
the most desirable to use for transmission of 
power, and the chief disadvantage is the necessity 
of putting all your motors in series at the receiv- 
ing end of theline. But in all these cases tnat 
come before the practical engineer tbe most im- 
portant thing to consider is the question of cost. 
At every stage of the working out of the scheme 
the cost is really the thing that governs the en- 
шт most of all. and it ijs fortunate when we 

nd that the best harmonizes with the cheapest, 
as sometimes happens in great engineering 
works, and as I am glad to say it has happened in 
the case of this great work of the utilization 
of Niagara Falls. After the congress closed its 
labors, and when electricity was decided upon 
for the purpose, projects were asked for from all 
the greatest firms in the world. They were asked 
to submit plans for dealing with this problem. 
Some were continuous currents and some were 
alternating currents. The greatest difficulty was 
experienced in nearly every case by those who 
were proposing continuous currents to meet the 
requirements in апу way whatever, and in every 
case the cause was largely in excess of the cost 
with the alternating currents. One of she things 
which we have decided upon is that we are to use 
the same system for the distant transmission as 
we аге to use for the near-by transmission. 
Nearly every person, when he has begun to 
tackle this problem, has thought that it was de- 
sirable to use а lower voltage for the near-by 
transmission. One or two thousand volts seemed 
to be able when you were only transmitting & 
distance of а mile or two, whereas 10,000 or 
20,000 volts was considered nearer right for the 
distant transmission, but the advantages which 
we gain by using the higher pressure to & great 
distance are also gained in using the near-by dis- 


iribution. Moreover, in all these cases it is al- 
most impossible to grasp the full conditions of 
the problem until you come down to drawing out 
the details. Suppose you do start with 1,000 
volts for а distribution, say of the first 50,000 
H. P. in the neighborhood of the Falls, you will 
find that the mass of conductors that you have to 
deal with is something simply impossible. The 
most convincing argument that I was able to ad- 
duce on this point was by drawing a full scale 
section of a subway carrying the conductors 
which would be necessary at 50,000 н. P., and it 
filled в large subway through which а man could 
walk. It filled the subway up with conduction in 
such a way as to show, without any further dem- 
onstration, that it was impracticable. Moreover, 
the simplicity of having the whole of the system 
all in one voltage is something which cannot be 
overestimated, and this is the way in which we 
propose to work. 

lam glad to feel that the universal opinion is 
in favor of the adoption of alternating currents. 
I can only quote one man of any eminence who 
seriously and persistently considers that it is the 
greatest mistake to use the alternating current 
for such & purpose. I will not mention that 
gentleman's name, and it isa very well known 
name, one that bears the greatest influence, so 
great influencethat I and those with whom I have 
been associated have considered with the utmost 
care every single point in the matter before re. 
jecting the advice that has been given us. The 
opinion was stated in а general way, but the 
concrete way in which it was stated by this au- 
thority was that on the top of our vertical shafts 
which come from the turbines we should have a 
building four storieshigh for each turbine. Each 
floor should be insulated completely from the 
rest of the building. At each floor there should 
be а large toothed wheel driving five other 
toothed wheels, on each one of which should be а 
dynamo of vertical shape. We should have 
twenty dynamos, each of 1,000 volts, all con- 
tinnous current dynamos, all connected in series. 
That plan we have considered most carefully, 
owing to the source from which it came, and we 
have rejected it. Weare now going ahead with : 
the alternating current, and at every point the 
question of cost been considered, and the 
results which we have arrived at I believe are the 
best, and I may also say that they are certainly 
the most economical. 

In the year 1890, at the time that I proposed 
the adoption of synchronizing alternators in 
some cases and Tesla motors in other cases, there 
were comparatively few who had much experience 
of either one or other of these alternating mo- 
tors. The Tesla motors I had fortunately been 
able to see atthe Pittsburg works of the West- 
inghouse Company, and they had been placed at 
my disposal for experiments, and I put a high 
value on the outcome of these motors, what they 
would be developed into. I regret to say that 
during the intervening years there was very little 
done in the way of developing these Tesla motors 
at Pittsburg. but in the meantime the question 
was being taken up in other countries, and in 
Europe at the time of the Frankfort Exhibition 
there was a great deal of multiphase work shown in 
action. This directed the attention of the world 
to it, and I am glad to say now that in America 
also the multiphase motors have made more 
progress, Professor Silvanus Thompson yester- 
day said that he thonght multiphase motors would 
disappear from general distribution, and that the 
single phase motors with a multiphase means of 
starting the motur might be the more univer- 
sally adopted. That is one of the possibilities of 
the future. There are several possibilities of the 
future that we must consider in any very great 
scheme like that which I am speaking of at the 
present moment, but in the meantime we must 
deal with the possibilities of the present. Icon- 
sider that the multiphase motors at the present 
moment are not only a possibility, but are a valu- 
able adjunct to the other uses for which the al- 
ternating current can be used. Now, & great 
рагі of the work in any laige system of distribu- 
tion like that is the continuous working, day and 
night, or from early morning till late night. A 
mill is started in the morning and never needs to 
be shut off during the day, and there are other 
mills of a character most likely to be attracted to 
such a situation that run day and night from 
week’s end to week’send. The largest consumers 
of power which we have at present are the pulp 
mills for making wood pulp for paper, consuming 
thousands of horse power, and next to these 
come the electric deposition works, where 
power is required from week’s end to week’s end 
continuously running. In these cases, if it is 
simply power you require, а synchronous mo- 
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tor is admirably adapted and thoroughly satisfac- 
tory, but in allordinary workshop practice where 
we wish to be stopping, starting and reversing 
our machinery, the most convenient alternating 
motor, which is a thing not of the futare but 
ready for practical use at the present moment, 1s 
the multiphase motor. It is possible to do with- 
out the multiphase motor perfectly well, but it is 
a valuable adjunct at the present moment. 

I will speak of a few other of the possibilities 
which are immediately before us and wi our 
sight at the present moment, and which there can 
be little doubt will be available to usin the course 
of the next few years, but which it would be unwise 
entirely to depend upon at the present moment. 
Among these it will be said that I am very care- 
ful, perhaps, if I include those commutating 
machines which have been given the name of 
rotating transformer, a misleading term, but ma- 
chines which commutate the alternating current 
into the continuous current by the rotation of the 
armature, and this machine was first largely 
shown to the world at Frankfort in 1891, and 
chiefly by the firm of Schnecker & Company. 
and has been largely introduced in America for 
experimental purposes, at any rate, and to show 
how thoroughly convenient they are, and there 
are several specimens of them at the World's 
Fair. These machines involve rotations of a full 
sized armature with all the losses involved in the 
armature of a dynamo machine, and consequently 
they add to the generallosses of the system a loss 
of some, let us say 10 or 15, per cent. Thisloss is 

desirable. Remember that the sole function 

f these machines is to commutate the current, 
and it does seem to meas if the world is speedily 
advancing in the applications of electricity to be 
able to devise а commutating machine which shall 
simply do the act of commutating a current 
without this great loss of power. A great many 
attempts have been made in this direction. It is 
a very desirable aim, in order that we may have 
machines at a distance from our generating 
station to work our street railways, which at 
present are worked by continuous current. If we 
can carry our high tension alternating current to 
& distance, to Buffalo, to Rochester, to Utica, 
Syracuse, Albany, to transform it down to a low 
pressure, and then commutate it by & simple 
commutator that is not absorbing power toan 
appreciable extent, we have & valuable adjunct to 
our machinery. This is one of the possibilities 
whioh is almost certain to arrive in the course of 
the next few years, and which we must look for- 
ward to and not leaveont of account. 

Mr. Pollak has shown usan extremely valua- 
ble and simple way of doing this. As to the suc- 
cessful operation of it in practice many of us have 
still to learn a great deal, and I am sure that each 
one of us whois interested in the transmission of 
power to a distance will take advantage of the offer 
which has been made to us to inspect his machin- 
ery atthe World’s Fair. Other attempts have been 
made in the same direction by Hutin and Le- 
Blanc in Paris, and by various otber inventors, 
but I may say that а commutator of a simple 
kind, not losing over 15 per cent., 18 а thing which 
is going to come, and we must look forward to it, 
although we cannot depend upon the possibilities 
of the future in the organization of our schemes 
of the present. 

Other things are likewise coming. You have 
heard of the numerous attempts that have been 
made to devise single-phase alternating current 
motors which can be put upon our lighting cir- 
cuits. These have hitherto been not an entire 
success so far as they have been actually put 
upon the lighting circuits. We have seen, how- 
ever, lately in Switzerland the successful con- 
struction of such a motor, which can be put even 
on such circuits as are ordinarily used for lighting 
purposes, and this even when the frequency of 
alternations amounts to 133 periods per second, 
as is very generally used in this country. Such 
motors have been produced which work efficiently 
on those circuits, but there are a large number of 
motors which, although not quite successful on 
this high frequency, at some lower frequencies are 
very efficient and satisfactory. I need not men- 
tion the names of all tbe inventors who have been 
at work in this direction. for they are countless, 
and I have seen myself with my own eyes, and 
Worked with my own hands, machines of this class 
of a great number of different types, all capable 
of doing good work on a rather lower frequency 
than what has been used with thelighting circuits 
in this country. 

By-the-by, there is also a type of machine 
which I proposed for adoption as a possibility in 
the future with alternating currents in the year 
1883, and that is the direct current motor with в 
laminated field; and that also has а certain amount 
of possibility in the future, at any rate, with 
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lower frequency than what we have been using. 
There are some difficulties in its use, but such 
menas Eickemeyer, Prof. Anthony, N. Tesla and 
various other gentlemen have been engaged upon 
work in this direction and it has promise for the 
future. 

Now, another of those things which are prom- 
ising for the future is the question of arc light- 
ing. Atthe present moment we could use alter- 
nate currents for arc lighting. It is being used 
for arc lighting in Europe; it is being very largely 
used in some places for arc lighting. At the 
present moment in this conntry it has not been so 
very largely used for the arc lighting, and most 
of us are of the opinion that the continuous cur- 
rent arc lamp is a more successful thing than the 
alternating current are lamp. In the first stations 
which have to be supplied from Niagara Falls for 
the purposes either of traction or of arc lighting, 
there are existing companies at present doing that 
work. They have got steam engines driving their 
dynamos, generating currents for these street 
railways and for these arc lamps. What they 
want us to do first is to throw out the steam en- 
gines, put in motors to drive these dynamos 
which they have there, not to throw away their 
whole plant; therefore these at present come 
under the consideration of the power stations 
which have to be supplied. But we shall have to 
deal with arc lighting systems, and if we can get 
the direct current easily and satisfactorily from 
the alternating current, it is a very desirable 
thing to aim at. This, gentlemen. is one of the 
possibilities of the future. 

Mr. Ferrenti has been at work during the last 
year in developing а combination of a transformer 
and a simple commutator which shall convert the 
alternating current into the continuous current 
whose value is constant, a current of ten amperes 
or 15 amperes or whatever we may fix upon, and 
this commutator of his is not one of those com- 
mutating engines which we have seen here, but 
is simply a commutator which is not absorbing 
power to a large extent in an armature like the 
other machines. It is a simple commutator and 
it is working well, and I have the greatest hopes 
that that may be developed in the near future. 

While telling you what weare doingat Niagara 
Falls, I have only felt that it was right that I 
should put before you these possibilities of the 
future, because it is only right that we should 
consider most carefully what developments are 
likely to t&ke place in the next few years, and we 
ought to provide that the machinery which we 
put down shall never be obsolete. In the mean- 
time, for reasons which I mentioned to you 
yesterday, we saw а decided preference among 
the different systems of polyphase transmission 
and transformers in favor of & system in which 
the lines are not interconnected. That system 
when most simply produced is the two-phase sys- 
tem with two independent circuits, one for each 
phase. We are going to have dynamos made in 
two phases, not only because we want to avail 
ourselves of all developments in this line of work- 
ing that manufacturers can offer us, but also be- 
cause we get our single-phase circuits cheaper 
than if we built the machine with one phase in- 
stead of two phases. If we use only gr eae 
motors then we get a larger output from the 
same machine by building it of two phases than 
building with one phase. This was appreciated 
so early as 1879 by a man whose name we all honor 
so much in connection with the development of 
electric work, М, Gramme. М. Gr: mme's first 
alternating current dynamos were in two phases, 
eight poles and two p 8 with & revolving field 
and a fixed armature. 

As to the motors which we shall be using, we 
shall be using synchronizing motors of single 
phase, polyphase, and sometimes, no doubt, con- 
verting into continuous current and using con- 
tinuous current for street railways. 

The paper of Mr. Pollak which has been re- 
ferred to involves what I consider the most impor- 
tant point for electrical engineers to attend to that 
can be thought of at the present moment, the 
commutating of the alternating current to give us 
a continuous current. Every advocate of the con- 
tinuous current that there ever has been, and 
there have been bigoted advocates, would have 
been convinced in favor of the alternating cur- 
rent dynamo, alternating current and transmis- 
sion, if you could have told him that you would 
put a commutator at the far end instead of at the 
place where yoa generated your power. That is 
the proper place to put a generator if you are 
going to put one anywhere at all. 

There wasa good many special features in con- 
nection with the Niagara project which rendered 
special featuresin the design of dynamo desirable, 
and which naturally will differentiate the dynamo 
which is to be used there from those which have 
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been in more ordinary practice, but I ventare to 
say that there will be no serious departure in the 
dynamos which are put down from the r 
lines which we have found to be perfectly satis- 
factory in the past. One of the features is that 
we have a vertical shaft instead of a horizontal 
shaft. As you are all aware, the water of the 
Niagara River is taken off one mile above the 
Falis by a large canal which has been built. Itis 
then taken by tunnels into the wheelpits and 
sent down on pen stocks to a depth of 140 feet to 
the turbines below. These turbines have been 
constructed by the I. P. Morris Company in 
Philadelphia, and will be delivered very shortly. 
The water, after passing through the turbines, is 
carried down through the great tunnel which has 
been built and which is an engineering work to 
be proud of. On the top of the turbines they 
have а vertical shaft coming to the surface of the 
ground, and that shaft rotating at 250 revolutions 
a minute causes the large dynamo to revolve di- 
rectly on the same shaft without any gearing 
whatever at the same speed. 

It has been proposed in many cases to gene- 
rate the current at low vol and use a step-up 
transformer to create a higher voltage. There 
are two objections to this. The first is that we 
have the cost of the transformer. The second is 
that we have the extra losses in the transformer. 
If it is possible to create the whole voltage that 
we require in the dynamo instead of in a trans- 


former, we save the cost of a transformer, which 


is apprcximately, roughly speaking, about the 
cost of the dynamo, and we are saving some three 
per cent. of efficiency. Now, three per cent. of 
efficiency —I do not know if every man reali 

that until he begins to count out what itis. It 
means 150 н, P. in each of our units. Our unita 
are 5,000 н. p. Three per cent. of efficiency saved 
would be 150 m. P. That means so much more 
earning capacity to our plant. That means so 
much more rental to be taken in. Suppose you 
put that at $20 рег annum, and 150 н. P., that is, 
$8,000 per annum is saved by лата шай Hie 
three per cent. Three thousand dollars рег 
annum capitalized at five per cent. would be $60,- 
000. By saving that three per cent. you save 
more iban tbe whole plant and the station con- 
nected with that work, the dynamo and the whole 
thing. When we reduce these things down to 
figures we see what value а high efficiency is to 
us. Now, I maintain that by following the 
example set by Gramme, of having the armature 
fixed, it may be a littleextra expense, but nothing 
like the expense of putting in ап extrs trans- 
former. You can build that dynamo to the same 
voltage that you are going to use with а trans- 
former. The fixed armature becomes a thing as 
easy to bandle and as safe to handle as the trans- 
former itself, and you can introduce your very 
high pressure into that armature with the same 
safety that you can introduce it into the trans- 


former. 
Now, I will not s&y more about the general 
arrangement. I think I have said enough for the 


present, and I felt that it was only right to say 
this much before so distinguished & congress at 
this particular stage of the work. I will say one 
or two words, if the chairman will allow me, on 
the question of the means of transmission. 

It has been an anxious consideration ав to 
whether the transmission ought to take place by 
overhead conductors or by means of а subway; 
also the question of laying underground cable 
in а conduit has been considered. 1 distinguish, 

entlemen, between asubway and а conduit thus: 

consider that a conduit 1s a place for putting 
eables in. I consider that a subway is a place for 
putting cables in where a man can walk along 
and inspect them. qo рн the most complete 
and satisfactory method would be to put & sub- 
way wherever you want to carry these high ten 
sion mains, and the cheapest way is obviously to 
put a pole line all the distance, and the intermedi- 
ate way is, as often happens when we try to strike 
a mean course, disastrous. One of the 
troubles which is likely to come to this work un- 
less it is watched inst with the greatest care, 
is the trouble arising from the capacity of the 
line. It was said of the high tension transmission 
at 10,000 volts between Deptford and London, 
which was for a long time an experiment, that there 
were two things to consider in connection with 
the cables: first their capacity, and secondly 
their incapacity. Their latter defect has, I am 
glad to say, according to the latest advices, dis- 
appeared entirely, from knowledge acquired as to 
how to deal with the first defect. Now that the 
capacity of these cables is handled in a proper 
manner,in а scientific way, there is no trouble. 
But capacity is always apt to lead to trouble and 
ought to be avoided in this case in the cables, and 
for that reason it is undesirable to have insulated 
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cables acting in this manner; consequently the 
the work will be done either by overhead conduc- 
tors, bare wires, or by bare wires carried in a 
subway. Naturally the cost of a subway to 
Buffalo is a very serious thing. The first place 
which we have to supply with power is the Pitts- 
burg Reduction Company in the manufacture of 
their aluminium, which is at a distance of 2,500 
feet from the power house, and we have also to 
proceed almost immediately to Buffalo. Later on 
we have to meet the agreements which have been 
made to supply places situated along the Erie 
Canal; and since the State of New York has taken 
up experimentson the possibility of having their 
towage on the Erie Canal conducted by means of 
electricity, we have to consider the question of 
transmitting electricity over tbe whole of that 
distance. may express as & purely personal 
opinion that the action of the State of New York 
in this direction is an action of the very highest 
importance; that it is likely to revolutionize 
traffic in the State of New York; that the volume 
of transportation over the Erie Canal will be such 
as to benefit manufacturers in all parts of the 
State, and more especially those in the neighbor- 
hood of Buffalo and the Falls. This work takes 
us ultimately to a distance of 350 miles. This 
involves high electric pressures and it involves 
the consideration of the expense of laying our 


e. 
I havelately had occasion to deal with а similar 
problem in India. The Indian Government has 
lately been irrigating the eastern side of the 
Nilgharry (?) Hills by means of the rivers on the 
western side of these Hills, and driving a tunnel 
through the mountains to carry water to irrigate 
land. They found that when the water was 
earried through the tunnel at an elevation of 
1,200 feet, within & mile and & half before they 
wanted to begin to use that water for irrigating 
purposes, they had sufficient water to develop 
50,000 m. P. They have been considering the 
question of generating electricity. and I have 
had to look into the electrical question. In that 
-case the greatest development of electrical power 
and lighting would be at the town of Madras, 
which is 350 miles from this place, but still, ac- 
cording to the best information that we are able 
to collect on what has been done at high voltage, 
it seems almost certain that this power can be 
carried that distance and delivered at Madras as 
one of the cheapest forms of power in the world, 
because all the hydraulic works are already 
created and their sluice gates and everything 
prepared, and they are simply putting in the 
transmission plant. 

The transmission from Niagara Falls to Albany 
is almost identical with this. The distance is the 
same, and when we come to supply this canal we 
shall have to consider the question whether over- 
head poles are possible. In the meantime it will 
be desirable to have some experiments made upon 
overhead construction, but in this climate there 
are very great difficulties. The two most serious 
difficulties that have to be contended with in con- 
nection with transmission for an overhead line 
are, first, those due to lightning, and second, 
those due to sleet. The sleet trouble is a very 
serious one, especially in the northern climate. 
Broacly speaking, the conclusion which it seems 
we must arrive at is that a transmission by over- 
head conductors must in the nature of things in 
that climate be liable to occasional interruptions, 
and that the electrical subway is almost certain to 
be carried out without interruptions, giving а 
continuous service. This makes one naturall 
favor the subway system. But experiments will 
be carried out with the pole system undoubtedly, 
and I have to conclude by making one statement 
which I think oughtto bea matter of congratula- 
tion to all of us who are interested in seeing such 
a scheme successful, and that is that a iei at 
any rate part of the way, has been begun. ast 
Friday the first sod was turned for a subway 
which is going to carry the conductors from the 
power station at least so far asthe Pittsburg Re- 
duction Works, which is half & mile distant from 
the power house. 


New Method of Producing Steel. 

A new method of producing steel has been sug- 
gested to M. Jules Garnier by M. Moissan’s 
diamond making experiments. He claims that it 
is successful. The steel is instantaneously made 
by placing a bar of iron and a stick of charcoal 
together ina parallel direction in an electrical 
fire-brick furnace of a teraperature of 1,000 de- 
grees and subjecting them toa strong current. 
M. Jules Garnier expects that his discovery will 
revolutionize the steel industry. 
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On the Swinburne-Thompson Unit ot Light. 


BY SILVANUS P. THOMPSON, D.SC., F.R.8.* 

In the spring of 1892 it was independently pro- 
posed by Mr. Jumes Swinburne and by the author 
of this note to adopt as a unit of light of standard 
quality the light emitted from a unit of area of 
the positive or crater surface of the electric arc 
formed between electrodes of pure carbon. 

The advantages of this source of standard of 
illumination over all flame standards hitherto pro- 
posed are во obvious as scarce to need mention. 

The advantages over the platinum or Violle 
unit are also considerable. The carbon arc is 
much more easily managed, and if а pure carbon 
is employed, it is much more reliable as a stand- 
ard than the mass of molten platinum. 

The light of the electric arc is einitted, as is 
well known, chiefly from the end of the positive 
carbon, very little proceeding from the flame 
itself, and not much from the negative tip. The 
positive carbon is in fact heated intensely hot 
over a patch from which the column of conduct- 
ing vapor or flame (called by Davy the arc“) is 
projected across to the tip of the negative carbon. 
This luminous patch becomes hollowed out into 
acrater, white hot all over its surface except at 
the edges, which are duller and redder, and which 
volatilize much less, but consume slowly by 
oxidation when the arc is produced in air. Ex- 
cept at these edge parts the light of the crater 
surface is of uniform lightness at every part if 
the carbon be pure. The reason of this circum- 
stance is, ав pointed ont years ago by the writer, 
that carbon has a fixed temperature of volatiliza- 
tion. The arc cannot be formed at all unless this 
temperature is reached at least at some portion of 
the surfuce; and the temperature cannot be ex- 
ceeded at any point, simply becanse the volatiliza- 
tion of the carbon keeps itdown. The tempera- 
ture of the crater surface, that is to say, the 
temperature of the volatilization of carbon, is as 
definite (if the material is pure and the external 
pressure constant) as ін the temperature of the 
melting point of ice, or as that of the boiling 
point of water. It appears to be about 3,500 C. 
All arcs made with a pure carbon emit from the 
crater (save as regards the marginal parts) a light 
of equal whiteness, irrespective of the strength of 
current, or of the voltage, or of the length of the 
arc. Any varintions that are noticed in the ap- 
parent colors of arc lamps arise either from the 
semi-incandescent parts around the edge of the 
erater, or from the tip of the negative carbon, or 
from the flame itself. If an arc has been burn- 
ing for some time with а certain current—say six 
amperes—its crater will have assumed а certain 
shape or size. If we now increase the current to 
twelve amperes, the incandescent surface of the 
positive carbon will be at once increased in pro- 
portion, save for aslight discrepancy arising from 
the marginal effect of the duller parts, and the 
enlarged crater will settle down to & new shape. 
(These remarks relate to the steady arc; the 
phenomenon of the hissing arc being still very 
obscure. ) If then by proper shielding there can 
be cut off all the stray light of uncertain quality 
emitted by the red hot margin of the crater, that 
emitted by the negative tip and by the flame, so 
that only the true crater surface is visible, its 
whiteness, ав so viewed through a hole in a suit- 
able diaphragm will always be of the same un- 
varying quality. This was the discovery ot 
Captain Abney, F.R.S., in 1878; and it forms the 
basis of all the splendid work done by him in 
conjunction with Major-General Ferting, F.R.S., 
on the photometry of color. 

Increasing the current merely increases the 
size of the crater, but does not alter its intrinsic 
brilliancy or its color. Increasing the voltage of 
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the arc has no effect on the intrinsic brilliancy or 
color of the true crater surface. Increasing ihe 
length of the are has no effect on the intrinsic 
brilliancy orcolor of thetruecrater. The amount 
of light emitted from asquare millimeter of crater 
surface is a fixed quantity. no matter how the 
current, or the voltage. or the length. may be 
varied; and not only is the total amount of light 
emitted from а square millimeter constant, but its 
eomposition is constant. That is to say, the 
proportion relatively of red waves to blue waves 
is the same always, independent of current, vol- 
tage or length of arc. 

It was in consequence of the recognition of 
these physical properties of the true crater sur- 
face that the writer and Mr. Swinburne each 
made the proposition for the establishment of а 
new unit to supersede the Violle standard. 

Since that suggestion was placed before the 
scientific world, some work has been done toward 
its realization in France. M. Bloudel has de- 
scribed under the term arc nomal an apparatus 
closely resembling that used by Abney in his 
photometric researches, consisting of an electric 
arc furnished with a metallic diaphragm pierced 
with an aperture of known dimensions, but with 
the addition of a water-cooling arrangement. 
More recently, M. Violle has taken up the sub- 
ject of the electric arc, and has redetermined the 
temperature of the crater. He adopts and con- 
firms the author's view, that this temperature is 
determined by the volatilization of carbon. The 
author has also recently investigated the possible 
errors introduced by the thickness of the dia- 
phragm and by its obliquity in its position; he 
has found these sources of error to be by no 
means negligible. He has also made some ex- 
periments on the purity of carbons, and finds that 
natural graphites always give a less light intrinsi- 
cally than the artificially prepared hard carbons. 
Trotter in his original investigation of the distri- 
bution of light as emitted from the are lamp, an- 
nounced the different emissivity of the soft car- 
bons used for cores. He also investigated the 
amount of light emitted (normally) from a square 


centimeter of hard carbon, and finds it to be 


something less than 70 candles. Doubtless the 
imperfections of the photometric methods until 
recent years were such that the production of 
an exact standard of white light was of less im- 
portance than is now the case, since photometry 
has become the art of precision. Professor Ayr- 
ton, adopting the periodic principle of photome- 
try lately described by the author, and using a 
photometric screen of the Lummer-Brodhun 
pattern, finds no difficulty in measuring light 
with a precision of one part in 500. Now tnat 
such accuracy of measurement is possible, there 
is the more urgency for adopting а standard 
which is not only of entire trustworthiness, but 
is also easily reproduced. 


A Useful Directory. 


The ** Directory of Street Railway Exhibits at 
the World's Fair" is the title of a very useful 
guide-book published by the Street Railway 


Gazette of Chicago. It contains information 
which will enable the visitor at the Fair inter- 
ested in any branch of railway work to readily 
find every exhibit relating to the same, and the 
subjects included cover every branch of railway 
work both as to machinery and rolling stock. 
The subjects are classified under general heads, 
each of which directs the visitor to every ex- 
hibit pertaining to the heading. 

Announcement is also made in this pamphlet of 
the addition of Mr. Clarence E. Stump and Mr. 
J. W. Dickerson to the staff of the Street Rail- 
way Gazette, the former in the capacity of busi- 
ness manager and the latter as a member of the 
editorial staff. 

Both of these gentlemen are too well known 
in the field of electrical journalism to need intro- 
duction, and the Gazette is to be congratulated 
on the acquisition of two tried and successful 
members in this field. 
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Our usually accurate contem- 
porary, the Electrical World, 
points out in an editorial dis- 


Empiricism. 


course the danger of dogmatisms which are not 
uncommon in the Jiterature of electrical science. 


Taking as its text the remarks of Prof. Crocker . 


at the International Congress on this subject, it 
says: 

„For many years the rule was laid down that 
the difference of potential between adjacent bars 
of commutators should not exceed 9 volte, yet 
Prof. Crocker describes two machines which 
worked successfully, one with а difference of 100 
volts and the other with 150 volts. While the 
successful working of these machines was partly 
due to the use of carbon brushes. . . neverthe- 
less the arbitrary dictum in regard to the limit- 
ing potential between the bars of commutators 
has been definitely disposed of and the way thus 
opened for а new advance." 


While we heartily concur in the conclusions 
drawn by our contemporary, and in the justice of 
its comments on this subject, the figures actually 
given by Prof. Crocker are remarkably at vari- 
ance with those imputed to him by the Electrical 
World, which are not nearly so striking an illus- 
tration of the case in point. The figure formerly 
laid down in regard to the maximum average dif- 
ference of potential between commutator seg- 
ments was 19 volts instead of 9. 

Then of the two machines described, one hav- 
ing & 32 segment commutator generated a cur- 
rent of 5,500 volts, which would make the aver- 
age difference approximately 350 volts, and the 
other, which generated 11,000 volts, had 108 seg- 
ments, or a difference of over 200 volts. 

By substituting the figures 200 and 350 for 
those quoted above, the uselessness and fallacy of 
the old arbitrary limit of 19 volts is made still 
more apparent. 


.. Мер e.e... 
Mercurial An entirely novel form of mer- 
Air curial air pump is described in a 
Pumps. paper by Mr. Schulze-Berge 


printed elsewhere, and the subject is one of great 
interest to electricians on account of the promi- 
nent part this machine plays in the manufacture 
of incandescent lamps. 

In the older forms of pumps, which were made 
of glass, trouble has been experienced frequently 
by the breakage of the glass due to concussions, 
and another trouble lies in keeping the mercury 
Besides avoiding these difficulties, Mr. 
Schulze-Berge’s pump, is capable of producing 
rapidly an unusually high degree of vacuum, so 
high, according to the author. as not to be meas- 
ured by the MoLeod gauge. 


clean. 


* 


To avoid the risk of breakage, these pumps 
when manufactured in large sizes suitable for 
lamp factories are made with cold-drawn steel 
tubing which, contrary to the accepted theory, 
Mr. Schulze-Berge finds will stand any degree of 
The joints in 
these tubes, instead of being connected by electric 


vacuum he is able to produce. 


welding, are soldered on the outside after in- 
serting n platinum washer between the ends of 
the tubes to prevent the mercury from affecting 
the solder. 

A pump of this design is now being tested for 
an incandescent lamp manufactory which from 


to be а considerable improvement over older 
styles of vacuum pumps both in the degree of 
vacuum produced and speed with which the 
work is accomplished. 


Electric The number of papers in re- 
Arc gard to arc lamps read at the 
Lamps. Electrical Congress would ap- 


pear to indicate that considerable study is being 
given to this now almost universal means of ont- 
door illumination, yet it is probably a fact that 
notwithstanding the extent of the use of arc 
lamps they have received less attention from 
electrical engineers than has any other import- 
ant piece of electrical apparatus. 

This condition arose at first, perhaps, from the 
very rapid introduction of arc lighting and the 
necessity of supplying some kind of а lamp 
for commercial purposes. Customers at first 
had very little idea of what constituted а good 
lamp, апа so long as it continued to run without 
too much flickering and without going out too 
often the customer was satisfied. This led to 
the manufacture of & class of very cheap lamps, 
and in a good many cases everything possible was 
sacrificed to produce lamps with few parts and of 
low shop cost, without much regard to efficiency 
or reliability. The result of this was plainly evi- 
dent in the numbers of lamps which could be 
seen out almost any night. 

In some cases the shop cost of lamps was re- 
duced to about five dollars, but very few of these 
are to be found to-day. The tendency is now іп 
the direction of improving the mechanism which 
even in the best of lamps is a delicate and some- 
what uncertain point, and complaints about 
lamps going out are still familiar to central station 
men, although not nearly so common ав form- 
erly. 

A good deal of the.work in this line appears to 
have been done by people who had but little idea 
of the requirements of a good arc lamp, and this 
is particularly noticeable in the patent records. 
The number of lamps &nd devices upon which 
patents have been taken out is well up in 
the thousands, but as very few of these have 
found any practical application itis to be infer- 
red that most of them are of but little 
value. 

In fact, the different kinds of lamps in use to- 
day are limited to & very small number, and the 
most of these are turned out by half а dozen 
companies. 

A RECENT issue of the Alton, Ill., Sentinel con- 
tains a somewhat lurid report of а mass-meeting 
in that town, held, pursuant to а call from the 
President of the Board of Trade, to consider 
what inducements can be offered to the Chicago- 
St. Louis Electric Road to secure the location of 
the company’s shops at Alton. Mr. Fisher, for 
the road, explained how, for proper considera- 
tions, several deflections had been made iu the 
proposed route, which was first announced as an 
air line. We gather that if sufficient '' induce- 
ments" are offered, the road can be built as 
crooked as a Virginia worm fence without inter- 
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fering seriously with the workings of Dr. Adams's 
“patented devices.” 

Citizen McPike inquired: ‘‘ Has not Mr. Thos. 
A. Edison said that it is perfectly practical for 
you to operate your line at the intended speed of 
100 or even 150 miles per hour?“ 

Dr. Adams replied: ‘ Не has, I believe, made 
that statement, and we can certainly do it.” 

If Dr. Adams has a conscientious desire to in- 
form the public what is thought of his plans by 
scientific men, he should distribute in pamphlet 
form the discussion at the meeting of the Ameri- 
-can Institute of Electrical Engineers which he ad- 
dressed a year and a half ago; to which might be 
added, as an appendix, the opinions published in 
these columns in regard to it. 

Laine RÀ 

THE idea that Mr. R. T. McDonald has with- 
drawn the Fort Wayne Company from the Trust 
out of sympathy for Mr. Coffin is the conception 
of no ordinary brain. Those who are putting it 
into print should read ELECTRICITY and acquire 
a clearer understanding of the situation. 

THE report of the Blue Print case at Pittsburg 
-did not appear in the Western Electrician. Did 
the office cat make a mistake and devour good 
matter, or is Mr. Sunny acting as assistant editor 
of our esteemed contemporary ? 

m Duet 

Ir Has been some time since any announce- 
ment has been made of the proposed absorption 
of the Westinghouse Company by the General 
Electric Company. 


Edison Wiil be Again in the Field. 


** Electricity’s’’ Opinion Confirmed. 


The following, which is believed to be based on 
direct statements from Mr. Edison, is printed in 
the New Brunswick Daily Times: 


* An interview with Thomas A. Edison was re- 
cently published in the Jnter-Ocean of Chicago, 
to the effect that he has retired from the electrical 
business. This ів not so. Mr. Edison told the 
reporter that he had disposed of his stock in the 
organization of speculators which acquired а con- 
trolling interest in the Edison General Electric 
Company. Sunce that period he has not turned 
over any of his recent inventions to that organi- 
zation, but in a short time it is said that a new 
Edison organization will be completed by the 
great inventor, who will equip it with several 
wonderful inventions which will make acomplete 
revolution of the present methods of lighting. 
A majority of the pioneers of the lighting busi- 
ness who have declined employment with the so- 
-called Electric Trust are to be associated with 
Mr. Edison, whose new factories will be iocated 
in New Jersey.” 


Responsibility for the Wreck. 


A New York Paper Assumes to Believe the Boston Story. 


(From the Evening Advertiser.) 


„It was an unlucky day for the Thomson- 
Houston people when they became connected 
with Edison Electric. The methods which have 
made the General Electric Company a byword 
and a reproach are the result of the Edison in- 
terest in the management. Before consolidation 
the Edison interests were noted for their loose 
methods of business, and ever since the influence 
of the Thomson-Houston people has not been 
sufficient to prevent these identical methods from 
ruining what might be a very prosperous con- 
cern. If the present attempts to force out the 
Thomson-Houston interest from the management 
ever succeeds it will be a great misfortune for the 
already unfortunate stockholders in the General 
Electric. They will lose not merely the connec- 
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tion with the Fort Wayne Company, but every 
other company that is worth anything. Thata 
concern like General Electric, which paid divi- 
dends at the rate of 8 percent. less than three 
months ago, should be reduced to staving off all 
payments as long as possible, and even letting 
indorsed notes go to protest, only paying them 
when they are pressed on indorsement, is a pub- 
lic scandal. It is the result of, vulgarly speaking, 
‘sloshing around’ in business. The General 
Electric Company has made scores of times all 
sorts of unbusinesslike concessions to secure 
business from its competitors, and the inevitable 
results of crippled resources and a forcibly con- 
tracted circle of trade have followed.” 


General Electric. 


— 


What is Said of it Nowadays. 


From the Wall Street Dally News.” 


The fight that is going on inside the General 
Electric Company between the Boston interests, 
represented by the Thomson-Houston people and 
President Coffin, on the one hand, and the New 
York interests, represented by Drexel, Morgan & 
Co. and Director Н. McKay Twombly, 1s re- 
ported to have now reached the acute stage, and 
to have precipitated the withdrawal from the 
ecmbination of the Fort Wayne Electric Com- 
pany, which is one of the largest of the subsid- 
iary companies. In Wall Street the withdrawal 
is taken as expressing sympathy with the Boston 
people in the present fight with the New York 
people, and it is perhaps prompted further by the 
fact that during the financial difficulties of July 
and August the General] Company refused to 
honor a draft made on them by the Fort Wayne 
Company for $15,000. 


Must Stand оп its Own Bottom. 


Official Press Agent’s Statement. 


As to rumorsconcerning the Fort Wayne Com- 
pany, it is understood that although the General 
Electric and its friends own a controlling inter- 
est in the stock, the Fort Wayne Company must 
hereafter rely upon its own resources, which re- 
sources are believed to be sufficient for its main- 
tenance without drawing upon the General Elec- 
tric Company. 


The Boston View is Not Our View. 


From the ** Boston Advertiser." 


The public announcement by the G. E. people 
that hereafter Ft. Wayne must look out for itself 
may be regarded as a practical announcement 
that its dividends will be cut off. The company 
has been carried along by G. E. for н considera- 
ble time as a left-over from the old T. H. The 
burden has become too heavy and hereafter Ft. 
Wayne stockholders need not be over-surprised 
to see their shares going the way of Detroit 
Electric, 


The Effect in Detroit. 


From the “ Detroit News." 


If the Fort Wayne Company withdraws it will 
affect the Detroit city lighting plant. The Fort 
Wayne Company controls the use of the Brush 
and Thomson- Houston patents in Wayne County. 
With the withdrawal of the Fort Wayne people 
they will naturally begin fighting the Brush and 
Thomson-Houston people, who will remain in the 
Trust, and the Fort Wayne Company would for- 
bid the lighting commission to use the Brush or 
Thomson-Houston apparatus. 


Mr. Coffin's Reported Resignation. 


From the“ Mail and Express.” 


There was a private dispatch received from 
Boston to-day which said that although Presi- 
dent Coffin has not resigned he admits that he 
entertains an idea of doing so. 


Who Would ‘‘ Amaigamate’’ With a Wreck ? 


From the Evening Post." 


General Electric was &dvanced early on the 
purcbase of & few hundred shares by a trader, 
but fell back when he attempted to sell. Re- 
ports are current that some interests favor amal- 

mating the concern with opposition companies 
in the hope that the announcement of а new deal 
would create a buying movement in the stock. 
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Rotary Mercurial Air Pump. 


— 


BY DR. F. SCHULZE-BERGE.* 


Of the different types of mercurial air pumps 
which have been devised so far two have been in- 
iroduced into practice on a large scale, viz., the 
Geissler and the Sprengel pumps. Both are rep- 
resented in numerous modifications, and have 
undergone manifold improvements in the course 
of time. They produce vacua of the highest 
grade, but compared with the mechanical piston 
pumps both of them are under the disadvantage 
of working only very slowly, so that they do not 
appear fit for evacuating receivers of large 
volume. 

On the other hand, even the most perfect of 
the mechanical air pumps are far behind the mer- 
cury pumps so far as the degree of the vacuum 
produced is concerned. | 

To combine the advantages of both systems 
my brother Hermann and I have together con- 
structed the rotary air pump described below, 
which allows the creation of extensive vacua of 
excellent quality in a very short space of time. 


PRINCIPLE OF THE ROTARY AIR PUMP. 


We have carried out the apparatus in a number 
of different forms, all of which are based on the 
same principle. 

The pump vessel is formed by а curved tube 
returning into itself, which revolves in constant 
direction around a stationary axis of rotation. A 
mercury piston passing through the interior of 
the tube creates on the one hand the vacuum and 
expels on the other hand the evacuated air, while 
the connections required by the pump vessel with 
the receiver and the atmosphere are effected by 
stopcocks or suitable valves. 

Of the numerous modifications which may be 
given to the apparatus on this principle, some will 
be shortly explained in this report, whereupon a 
more detailed description will be given of the 
one which has proved to be the most serviceable 
for practical use. 


RING-SHAPED STOPCOCK PUMP. 


The play of the machine is particularly con- 


spicuous in thestopcock pump, Figs. 1and2. The 
hollow ring P has а diameter of one meter or 
somewhat more, and an inner width of some 
centimeters. Itis revolvable around the hori- 
zontal axis A, which is hollow and closed at one 
end, while the other end is airtightly introduced 
гош the stuffing box S into the stationary 
tube R. To the latter tube is connected the 
receiver to be evacuated. Within the ring ther 

is а quantity of mercury Q, sufficient to equili- 
brate the pressure of the atmosphere if this 
pressure acts upon only one of the shanks of the 
mercury. 

A three-way stopcock H, similar to the well 
known Grassmann stopcock, is inserted into the 
circumference of the ring. The seat of the stop- 
1 5 is connected to the hollow axle A by the 
tube r. 

The stopcock occupies three different positions 
during the rotation of the ring. In the first 
one it allows free passage to the mercury, as in 
Fig. 1. Inthe second oneit prevents any com- 
munication between the parts of the ring P and 
tube г on the atmosphere. In the third position 
it connects the end E, of the ring, with the at- 
mosphere, and the end E, with tube r and the 
hollow axle A. 

Let the ring be rotated in the direction of the 
arrow (Fig. 1) until all mercury has passed the 
cock, and then let the stopcock be given its second 
position separating the ring from tube r and the 
atmosphere. If after this the rotation of the 
ring is continued, the mercury column will follow 
the upward motion of the stopcock пий] the dif- 
ference of its levels corresponds to the atmos- 
pheric pressure. If then the stopcock is moved 
into its third position, air will rush into the ring 
from the receiver through the axle. The same 
oecurs when the rotation of the ring proceeds, 
while at the same time the air above level N, is 
expelled into the atmosphere. When the stop- 
cock reaches the mercury level N,, itis brought 


* Read before the International] Electrical Congress, 
Chicago. 
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into its original position again, and the play of 
the pump is repeated similarly as described. 


STOPCOCK PUMP WITH SPIRAL-PUMP VESSEL. 


In the apparatus just explained the mercu 
only partly fills the volume of the pump vessel 
in whicb the vacuum is created, and only a mod- 
erate quantity of mercury is required. A vacuum 
of very much larger volume may however be 
produced with the same quantity of meicury. 

Suppose the pump vessel not to be formed of a 
single ring, a8 described above, but to have the 
shape of a double spiral, as in Fig. 8, the two 
ends of the spiral tube being joined by the stop- 


cock H. If then the spiral is supplied with the 
same quantity of mercury as the ring in Fig. 1 
the whole Ыш of the spiral may be evacuated 
by а continued rotation. While the play of the 
machine is in all essential respects identical with 
the one of the apparatus Fig. 1, the vacuum pro- 
duced may be given an extent arbitrary within 
wide limits without increasing the quantity of 
mercury required. 


RING-SHAPED VALVE PUMP. 


The pump represented by Fig. 4 has,like the 
one in Fig. 1, a ring-like pump vessel on a hori- 
zontal axle. The apparatus is supposed to co- 


operate with an auxiliary pump (mechanical 
piston pump, water-jet air pump, etc.,) in such a 
way that the air exhausted from the receiver is 
not discharged by the ring into the atmosphere 
directly, but into a chamber in which a partial 
vacuum has been previously created by the aux- 
iliary pump. 

The place of the stopcock is here taken by the 
valve V, which is inserted into the circumference 
of the ring, апа represents a spiral tube consist- 
ing of two convolutions. If the cireumference of 
the ring be followed up in the direction of the 
hands of a watch it will be noticed that the con- 
volutions of the spiral run from E, in the oppo- 
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site direction until they return at E,, into the 


e axle which in Fig. 4 is only shown in cross 
section projects as well in the front as in the 
back of the plane of the ring. It is hollow, and 
divided into two compartments by a vertical dia- 
phragm inits middle. 

Each end of the axle is connected airtightly 
through a stuffing box with a stationary tube in 
the same manner as the open end of the axle A in 
Fig. 2 is connected to R. The one in front of the 
ring leads to the auxili air pump. while the 


tube on the opposite side is connected to the 
receiver. 


At E, the tube r, branches off from ring P and 
communicates with the receiver through the 
axial compartment situated at the back of the 
plane of the ring, while another tube r, starting 
from E,, is connected to the auxiliary pump 
through the other compartmentsof the axle. 

The spiral valve and a part of the ring are 
filled with mercury. 

If the ring is rotated in the direction of the ar- 
row, the air above it, level N,, is expelled through 
rinto the preliminary vacuum, whence it is re- 
moved by the auxiliary air pump. At the same 
time air 18 drawn from the receiver through tube 
r.. This is repeated at each revolution of the ring. 


The vacuum in the receiver is permanently sepa- 
rated from the one existing in the auxiliary air 
pump by the mercury contained in the spiral 
tube, providedthat in the latter vacuum the press- 
ure be kept so low that the difference of pressure 
of both vacua is equilibrated by the mercury of 
the valve. During every revolution а part of this 
mercury runs out into the tube r,, but returns 
into the ring during the progress of the rotation. 
The width of r, therefore must be selected so 
great that the mercury running out of V never 
can fill the full cross section of this tube. 

DOUBLE RING PUMP. 
The greatest difficulty met with in the produc- 
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tion of high vacua by rotary air pumps is caused 
by the necessity o establishing an absolutely 
and permanently air-tight joint between the ro- 
tary and the stationary parts of the pamp. With- 
out doubt this is the principal reason why the 
practical development and application of rotary 
pumps has not been carried out so far. It is im- 
possible to create and maintain a high vacuum 
according to the notions of this day without a 
connection warranting perfect air-tightness be- 
tween the receiver and the rotary parts of the 
apparatus. If, on the other hand, the receiver 
were to be rigidly connected with the pump, it 
would have to participate in the rotation of the 


latter, which only in rare cases would be prac- 
ticable and recommendable. 

While it is perfectly feasible to attain in the 
pumps described above the absolute air-tightness 
of the axle required, still we did not succeed so 


far in finding as simple a solution of the problem 


in those cases as the one embodied in the descrip- 
tion of the upparatus illustrated by the Figures 5 
and 6. This pump is distinguished by its 
manipulation, quickness of work and reliability of 
action, and appears equally adapted for labora- 
tory work as for industrial purposes. 

Also this apparatus is supposed to co-operate 
with an auxiliary pump which is used to create a 


moderate preliminary vacuum. 

To facilitate the general view of the instrument, 
only one of the two ring-shaped pump vessels is 
shown in Fig. 5. | 

First, the arrangement of the axle is to be con- 
sidered. It consists of the two concentric tubes 
A, and А„. The larger tube, A,, is mounted ro- 
tatably in the bearings L, and L,, has an inclina- 
tion of 40°, and projects with the lower end into 
the stationary stuffing-box, S. Through the 
bottom of S a tube, R, is introduced air- 
tightly. The same is surrounded by the wider 
tube, R,, as by a bell the mouth of which is 
turned upwar The intermediate space be- 
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tween R and R, is provided with mercury. Into 
this space dips Ше inner axle tube, A,, which 
passes air-tightly through the closed upper end 
of tube À,, and rotates simultaneously with this 
tube. Thetube R is to be connected with the re- 
ceiver tube, R,, with the auxiliary pump. These 
two tubes are connected by the forked tube G, 
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which is so arranged that, after the vacuum is 
created, mercury mar be introduced into the fork 
4 


or withdrawn from the same by raising or lower- 
ing vessel, G,. 
The ring-like pump vessel, P, is fastened to the 


axle by six radial arms, and has an inclination of 
45°. into the circumference of the ring the 
valve, V, is inserted. It consists essentially of a 
indrical vessel closed at the bottom and paral- 
lel to the axis of rotation, which vessel is divided 
into two compartments by a tongue, Z, reaehing 
nearly to the bottom of the valve. One of these 
compartments is connected to the middle tube, 
A,, of the axle by tube r,, while the second com- 
partment communicates with the hollow space, 
C, contained between the walls of A, and A,. 
The valve, V, and about one-third of the cir- 
cumference of the ring are filled with mercury, as 


illustrated in Fig. 5. If the ring is rotated in the 
direction of the arrow, the air contained above 
the mercury level, N,, is expelled through tube 
r, and the channel O to tube R,. At the same 
time air is drawn in the rear of level, N, through 
tubes r,, À, and R into the pump vessel. 

Let the receiver now be connected to В, апа 
the ring vessel be placed into the position shown 
in Fig. 5, so that tube r, may freely communi- 
cate with the interior of the ring. Then the aux- 
iliary pump is worked and the interior of the re- 
ceiver and of the ring pump evacuated to such а 
degree as the auxiliary pump may be able to pro- 
duce, say, for instance, to 10 millimeters of mer- 
cury preseure. 

During this time the mercury rises up in the 
barometric tube, B, say to point b. Now vessel 
G, is raised во as to make the mercury enter tke 
fork, G, thus interrupting the communication 
between R and Б,. 


The level of the mercury contained between | 


R, and R has not been changed by the prelimi- 
nary evacuation, since so far the same pressure is 
acting within A, as in C. 

If now the ring be rotated, air is drawn by the 
action of the mercury piston explained above, 
from the receiver into the ring through R, A, 


Ш 


ШІ 


ШІ 


| 
NS 


and r.. On the other hand the air contained in 
the ring above N, is expelled towards the auxili- 
ary pump through r,, C and R,, while the mer- 
eury contained in V permanently prevents а di- 
rect communication between the ends E, and E, 
of the ring. 

The auxiliary pump now is only worked to the 
extent required for removing the air discharged 
from the ring, and to maintain in R, and the 
parts connecting with this tube the pressure 
originally created therein. 

With each revolution of the ring the pressure 
decreases in A,, while between A, and A, it re- 
mains essentially constant. Therefore the level 
of the mercury contained between A, and R will 
rise, while the level of the mercury between A, 
and В, must sink. The difference in level thus 
produced cannot become greater than the one 


corresponding to the difference of pressure be- 
tween the preliminary vacuum created by the 
auxiliary pump and an absolute vacuum, i. e., not 
greater than 10 millimeters in the present case. 

Of course the difference of pressure between 
the preliminary and the final vacuum is also 
manifested in the shanks of fork G, thus permit- 
ting the observer to watch the progress of the 
evacuation until the increase of the difference in 
level becomes inappreciable. For further obser- 
vation а McLeod gauge is connected to R. We 
have used а modifieation of the ваше, shown in 
Fig. 9. The end of tube T connects with R. 
Raising and lowering the mercury ia D is effected 
by the cerresponding increase and decrease of air 
pressure in I. For that purpose the tube F is 
connected by & rubber tube to the auxiliary 
pump. А drying tube inserted into the rubber 
tube keeps the air in I free from moisture. 

The stuffing box S only serves to protect the 


preliminary vacuum against access of atmospheric 
pressure so far as required. The purpose is at- 
tained by a number of greased leather washers K 
inserted into the stuffing box which can be com- 
pressed by the nut-screw M. 

The Separation of the final vacuum from the 

preliminary one is effected by the mercury con- 
tained between R, and R, and is accomplished 
thereby in a highly satisfactory manner. Even 
with the highest vacua attainable the seal proves 
absolutely reliable. 
_ А seal based on thesame principle may be used 
instead of the stuffing box 8 to separate the pre- 
liminary vacuum from the atmosphere. We havo 
carried out this arrangement in several machines, 
It requires a somewhat greater length of the axle, 
but does away with the necessity of paying atten- 
tion to a stuffing box, as in Fig. 5. 

The pump which we found to be the best among 
the various apparatus constructed differs from 
the one represented by Fig. 5 in one point only, 
which, however, is of great practical importance. 
Instead of the single pump vessel. P, it contains 
two of them. viz., the concentric rings P, and P, 
(Fig. 6). They are so arranged that the air 
evacuated from the receiver during the rotation 
must pass through both rings in succession. 
First it enters through г, into tho ring P, and ів 
expelled during the next revolution by the piston 
Q. to r,. Thus it enters the ring P, from which, 
during the following revolution, it is removed by 
piston ©), to r,. Thence it 18 drawn off by the 
auxiliary pump in the same manner as in Fig. 5. 

The vacuum created in P, in the rear of N, im- 
proves with each revolution. The consequence is 
that after the pump has been running for a short 
time the air withdrawn from the receiver by P, 
is discharged into а space already highly evacu- 
ated, viz., into the vacuum of ring P,. The whole 
volume of ring P, and the mercury contained 
therein willthereforecome into contact only with 
air of high rarefaction, which circumstance is of 
great importance if extreme evacuation is aimed 
at. 

The pump does not require any manipulation 
except a single rotation. It therefore can be 
easily run by machinery. For that purpose there 
is space provided on the axle for a pulley, and for 
ane the- apparatus by hand wooden handles 
are used, forming prolongations of the six spokes 
of the frame. 

By this pump vacua of so high a degree as to 
escape close measurement by the McLeod gauge 
have often been created. For that purpose of 
course it is necessary to provide for the absolute 
dryness of the mercury and of all parts of the 
pump and the receiver. 

Т 
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As drying material in producing high evacua- 
tion we have used metallic sodium with good suc- 
cess. It eagerly absorbs humidity, and while giv- 
ing off hydrogen is covered with a layer of caus- 
tic soda. As the latter is highly hygroscopical, 
it adds efficiently to the drying action of the 
metal. 

The vessel containing the sodium was. as a rule, 
connected to the rest of the system by a tube 
susceptible of being closed by a mercury seal. 

A pump of the kind described in which the 
outer ring had a diameter of 60 centimeters and 
a capacity of 0.9 liter, permitted 15 revolutions 
per minute when rotated by hand. At present a 
larger machine for industrial] purposes isin course 
of construction, in which the volume of the outer 
ring amounts to 8.5 liter. 

In conclusion I wish to remark that besides the 
apparatus described quite a number of different 
modifications of the pump have been worked out, 
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every one having its peculiar merits or advan- 


ев. 

teg do not hesitate to say that although more than 
a hundred years have elapsed since the construc- 
tion of the first mercury pump, still I think that 
we are far from having fully realized the possi- 
bilities of perfection contained in this apparatus, 
and that we may expect valuable fruit from 
further work in this line, especially on account of 
the close connection of modern electrical research 
with the nature of high vacua. 


American Street Railway Association Con- 


vention. 


The twelfth regular annual meeting of the 
American Street-Railway Association will be held 
in the Hall of the Exposition Building, Milwau- 
kee, Wis.. the third Wednesday in October (the 
18th), 1893. 

Special committees will report on the follow- 
ing subjects: Best Method of Lighting and 
Heating Street-Railway Cars." ‘‘Can the T Rail 
be Satisfactorily Used in Paved Streets?” '' Di- 
rect Driven Generators,“ Power-House En- 
gines,” ''Stendard Form for Street- Railway 
Accounts,” ‘Standards for Electric Street- 
Railways,” and ‘‘Storage Batteries in Connec- 
tion with Central Statione for Utilizing Surplus 
Energy for Lighting or Power.” Notice has 
been received by the secretary that a special 
paper will be read on the following subject: 
„Some Practical Points in the Construction of 
Underground Feeders." 

The Executive Committee has secured the Mil- 
waukee Industrial Exposition Building for the 
exhibition of supplies and manufactures of every 
nature used in the street-railway business. It 
has been engaged for two entire weeks, begin- 
ning October 9 and ending October 23, thereby 
giving ample time for the setting up &nd removal 
of the largest and heaviestexhibits. The hall for 
the meeting is also in the same building, on the 
second floor, and delegates will therefore be 
enabled to examine the exhibits with much 
greater satisfaction than heretofore. The expo- 
sition will be in charge of the secretary, assisted 
by Mr. A. Trumpff, secretary of the Milwaukee 
Industrial Exposition Association. 


Death of a Western Union Superintendent. 
Charles O. Rowe, superintendent at Pittsburg 
of the Western Union Telegraph Company, died 
on the 12th inst. at Titusville, Pa. He was born 
at Harper's Ferry, September 10, 1840. He was 
appointed Superintendent of the Eighth District 
in 1884. It includes Western Pennsylvania, 
Eastern Ohio, West Virginia and Maryland. 

Deceased leaves a widow and four children. 


Legal Notes. 


Several citizens of Manchester, N. H., have en- 
tered suit against the city for the purpose of 
breaking the contract between the city and the 
Manchester Electric Light Company. In May 
last the city and the electric light company threw 
up the then existing three years contract between 
them and made a new one for a period of ten 


years. By the new contract the city reduced the 
price paid for light from $137 to $115 per annum, 
and secured other concessions. The petitioners 
claim that ten years is too long atime for which 
to mere a contract, and deny the city its right so 
to do. 


The State Electric Light Company has peti- 
tioned the Supreme Court of Kings County for 
an order permitting the company to carry on its 
business in the city of Brooklyn. The petition 
specifies that cuntracts have been made which 
cannot be fulfilled; that consents to furnish 


lights, etc.. have been secured, but that the com- 
pany is unable to do business by reason of the 
laxity of the Board of Aldermen and of the com- 
ae to which the applications have been re- 
erred. 


The ‘Maggie Murphy" Lamp. 


Philadelphia's Aspirant for Popular Favor. 


The accompanying cut is the fac-simile of the 
new * Maggie Murphy" lamp, which has just 
been brought before the public by the Pennsyl- 
vania Electric Engineering Company, Penn 
Mutual Building, Philadelphia. 

The construction of the lamp, as shown by the 
illustrated cut, consists of a receiver made partly 
of glass and partly of cement. The cement is 
placed in the neck. of the bulb, through which 
the leading-in wires pass. It was found in mak- 
ing the experiment with this cement that it was 
very difficult to overcome the softening of same, 
eaused by the heat from the leading-in wires, 


two on each one, the same being insulated from. 


each other by means of two mica plates, one 
above and one below. These discs radiate the 
heat from the leading-in wires to such an extent 
that disintegration of the cement stopper is im- 
possible, and it is claimed the lamp is thus ren- 
dered the coolest burning lamp on the market. 
The Maggie Murphy ” lamp is not identically 
the same lamp as was previously manufactured 
by this company, and does not infringe on the 
Edison patent, the special claims of which that 
were sustained being the combination of carbon, 


THe * Мааотвк MunPHY" Lamp. 


filamentary or threadlike in size and properly 
carbonized, used as an illuminant in an incandes- 
cent electric lamp, with the receiver made en- 
tirely of glass and the conductors passing 
through the glass, and from which receiver the 
air has been exhausted to such an extent that 
disintegration of the carbon, due to the air wash- 
ing action of surrounding gases or to any other 
cause, is so far reduced as to leave the carbon 
practically stable. 

In the ‘‘ Maggie Murphy ” lamp the receiver is 
not made entirely of glass, and the conductors 
do not pass through the glass. It is obvious, 
therefore, to anyone understanding what a patent 
means, that this new lamp does not infringe nor 
is it tributary to the Edison patent. 

The appearance of a non-infringing lamp is a 
just cause for congratulation at this time, and the 
Pennsylvania Electric Engineering Company 
will have the best wishes of the entire trade. 

Whatever the stagnation in general business, 
incandescent lamps must be bought, and it is a 
pleasure to announce further and effective opposi- 
tion to the well-nigh established monopoly of the 
Electric Trust in this field. 


Boston Notes. 


The sudden death of Mr. F. L. Ames, Boston's 
wealthiest citizen, on board the Fall River 
steamer ‘‘ Pilgrim " Tuesday night, caused some- 
what of a flutter on the Boston Stock Exchange 
as soon as the news was known. Mr. Ames was 
a large holder of General Electric stock, and one 
of the heaviest underwriters in the new deal 
recently made with the Trust by the Traction and 
Illuminating Company. The stock sayged a 
point or two, as it was thought that his vast and 
varied holdings might, by the death of Mr. 
Ames, be divided upa good deal among the mem- 
bers of his family, but when it became known 
that such was not likely to be the flurry ceased. 
For a long time Mr. Ames’s connection with the 
General Electric Company was a tower of 
strength to the moribund Trust, for not only was 
he at all times ready and willing to aid the 
directors when they found themselves in a tight 
place for ready money, by advancing it to them, 
but his splendid credit enabled the Trust man- 
agers to ‘‘ raise the wind" at times when, but for 
the Ames credit, disaster, which has at last over- 
taken them, would have come upon them long 
ago. 

For some time past the electric rail-welder built 
by the Thomson Electric Welding Company has 
been doing very satisfactory work on the tracks 
of the West End Railroad Company. Difficul- 
ties, however, have been encountered in the 
use of this machine, and it has been returned to 
the factory where it was built. It has been found 
that after being welded the rails break, not 
where they have been welded, but at other 
points, and this it is believed is the result of con- 
traction. It is thought the difficulty will be 
overcome. 

The Rockland and Abington Electric Railroad 
Company, which has become quite famous of 
late through its sanguinary conflicts with and 
victory over the Old Colony Railroad Company, 
is meeting with so great succoss that it has de- 
termined to double its capital and make it $120,- 
000 so as to enable it to extend its system to 
South Weymouth. Thence it proposes to build 
to East Weymouth, and later it may push along 
to Hingham and beyond, to Nantasket Beach. 
Boston’s most popular marine resort. There is 
a brisk demand for stock. 


The handsome volume published under the 
title of ** Armington & Sims Engine Company 
Catalogue, No. XVIII,” is a work that every 
mechanical engineer ought to have in his posses- 
sion and carefully study. Asa book it is a work 
of art, being embellished with drawings of en- 
gines and separate parts superior to any we bave 
ever seep. before, while every ‘page is replete 
with valuable data. Cuts are futnished of every 
type of engine designed and manufactured by 
this well-known firm. There is scarcely a use to 


which steam power is applicable but the Arming- 
ton & Sims Co. have а special type of engine 
for. For electric light and power work these 
engines—single or double— have no superior and 
are in use in every part of the world. The makers 
claim for them the following advantages: ex- 
treme simplicity, the entire absence of parts re- 
quiring frequent adjustment, great regularity of 
speed, small cost, especially for the greater 
powers, small space re quired for engine and fly- 
wheel, a compact form and consequent rigidity 
in stationary and moving parts unattainable in 
engines of long stroke. the employment of short 
and nearly parallel belts in place of long con- 
verging ones, the avoidance of intermediate 
gearing to produce the speed required, the great 
saving in room, building and foundations. The 
large numbers of these engines now in use, both 
horizontal and vertical, the latter type being 
specially popular for running dynamos on ship- 
board, coupled with the extensive busi: ess now 
doing by the company is unmistakable evidence 
that the foregoing advantages are fully appreci- 
ated by users of steam engines the world over. 


It is reported that the number of employees at 
the General Electric Company's factories in Lynn 
is being gradually increased, and that many of 
those who were laid off а few weeks ago are being 
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notified to retarn to work, This will be welcome 
news to the work people themselves, many of 
whom have been reduced to great straits during 
the time they have been idle. Indications war- 
rant the belief, however, that it will be a long 
time ere the factories are running full blast again, 
those now controlling the management of the Trust 
having determined that there shall be no more of 
the wildcat transactions such as were engaged in 
by the late management — transactions which 
largely brought about the present chaotic condi- 
tion of the company's affairs. 


It is a source of satisfaction to be able to report 
а gradual return of confidence in New England 
electrical circles and & better showing of business 
all round. Still trade is nothing like what it 


ought to be, and as we feel sure it soon will be, 
but after the serious depression of the last few 
weeks to be able to report any improvement 
whatever is & subject for congratulation. 


The new electric power station that is being 
built by the Quincy and Boston Street Railroad 
Company at Quincy Point is now well under way. 
This company is one of the most prosperous out- 
side of Boston. Since the introduction of elec- 
tric light and railway, the quiet, conservative, 
sleepy, historic town of Quincy has taken ona 
new lease of existence. 


Many of the Connecticut electric manufacturing 


companies are increasing their staff of men and 
running full time again. 


At а recent meeting of stockholders in the 
Electric Gas Lighting Company of this city, Mr. 
W. W. Burnham, who for some time past has 
been assistant manager of that prosperous com- 
pany, was appointed general manager in succes- 


sion to his esteemed father, the late Mr. L. W. 
Burnham, who had by his untiring energy and 
push placed the firm in the very forefront of that 
class of trade. Mr. Burnham knows the business 
so thoroughly at home, and is во intimately ac- 
quainted with customers all over the country, 
that the same confidence will be felt by all in 
continuing their business relations with the com- 
pany as heretofore. The same high grade goods 
only will continue to be manufactured and dealt 
in. 


General News. 


What is Golng on in the Electrical World. 


Staten  Island.—Subscriptions are being 
solicited to defray the expense of extending the 
Prohibition Park electric road to Castleton 
Corners. 


Los Angeles, Cal.— Bids for the franchise for 
an electric road between Los Angeles and Pasa- 
dena will be received by the Board of Super- 
visors up to October 4. 


Detroit. Mich.—The Standard Electric Com- 
pany of this ee just completed a storage bat- 
tery system for F. W. Humphrey, clothier, of St. 
Louis, Mo., ata cost of $8,000. 


, Akron, Ohio. R. J. Randolph, representing 
the Thomson-Houston interests, has been granted 
а franchise to construct а street railroad in this 
city and out to Cuyahoga Falls. 


Lead. 8. D. —The electric light plant of this 
city has been purchased by the Hulst & Price 
Lumber Company. who are already at work en- 
larging it to a considerable extent. 


Utica, N. Y.—Extensive repairs are being 
made by the Central New York Telephone and 
Telegraph Company in the central office in this 
city witha view to bettering the service. 


Meridian, Miss.—The directors of the Edison 
Electric Light and Power Company and those of 
the Meridian Street Railway Company have 
agreed to a consolidation of the two companies. 


Rochester, Minn.—The council has definitely 
settled the contract for having electric lights 
here by approving the $5.000 bond of the West- 
ern Electric Company, which has thecontract for 
the work. 

Brooklyn, N. Y.— The Committee on County 
Farm has been authorized by the Board of Su- 
pervisors to advertise for proposals for the erec- 
tion of electric light and kitchen fixtures for the 
four new buildings at Kings Park. 

Fort Wayne.—The works of the Fort Wayne 
Electrie Company, which have been closed for two 


weeks for repairs to machinery and buildings, 
have resumed operations with & full complement 
of workmen. The works employ 400 men 


Philadelphia — The Hestonville Passenger 
Railway Company, «ho control twenty miles of 
track, are making arrangements to trolley their 
system and will begin work this month. About 
$500,000 will be needed to finish the work. 


Pawtucket, R. I.—The Pawtucket Gas and 
Electric Lighting Company has closed a contract 
with the Union Railroad Company to furnish pow- 
er for the operation of the electric car lines on Gar- 
gen and Main streets between this city and Provi- 

ence. 


Sandusky, Ohio.—Indications point now to 
the speedy operation of the Sandusky, Huron 
and Milan Electric Road. At meetings of the 
stock and bond holders held lately, strong argu- 
ments were used and resolutions adopted in favor 
of the new enterprise. 


5 Va. — Conferences have been held 
lately between President Moon, of the Lynch- 
burg Electric Company, and President Pettijohn, 
of the Rivermont Company, in regard to street 
railway extension in the city, and particularly to 
improving the transit facilities to Diamond Hill. 


Manchester, Conn.--It is understood here 
that the Mather Electric Company, who have an 
extensive plant at North Manchester, will be able 
to compromise with their creditors, and that the 
works will be started up as soon as the demand 
for Et goods will necessitate а resumption of 
work. | 


Baltimore. — The City Passenger Railway 
Company has awarded the contract for eight 
boilers for the equipment of the new electric 
power house on Light street to the Campbell- 
Zell Company. The contracts for the engines 
had previously been awarded to the Allis Com- 
pany of Milwaukee. 


Cincinnati.— President Kilgour, of the con- 
solidated electric lines, has established a school 
for the instruction of applicants for employment 
on the lines in the mysteries of electricity, tonch- 
ing the various appliances on electric cars, how 
to use the machinery, and the best method of 
procedure in perplexing circumstances to avoid 
accidents. 


Syracuse, N. Y.—Following the Salina street 
line, the Wolf street line will be the next to 
change its motive power to electricity. Other 
lines will be equipped as soon as the company 
can make arrangements for the work.—The 
Syracuse Railroad Company has lately mortgaged 
its property to the State Trust Company of New 
York for $2,500,000. 


Millville, N. J.—The Millville Rapid Transit 
Company has succeeded in obtaining consent of 
council to construct a trolley road in this city. 
The road will be part of the system connecting 
Millville and Bridgeton. of which George Wood, 
president of the Millville Manufacturing Com- 
pany, is the principal owner. 


Newark, N. J.—The dispute between the 
Consolidated Traction Company and the Dela- 
ware, Lackawanna and Western Railroad Com- 
pany as to the right of the traction company to 
string wires across the D. L. and W.’s tracks at 
Clinton avenue has been decided in court in 
favor of the traction company. 


St John, М. B.—Col. W. 8. Rogers, of Cleve- 
land, Ohio. special agent of the Brush Electric 
Company. was in this city a few days ngo. It is 
the intention of the company to locate a branch 
of their bnsiness somewhere in Canada, and Col. 
Rogers 18 to select a site. He will visit several 
other cities before making any arrangements. 


Gloversville, М. Y.—The directors of the 
Gloversville Electric Company have elected the 
following officers: President, James Radford ; 
vice-president, John Marsh ; secretary, Edgar A. 
Spencer; corresponding secretary, Paul T. 
Brady ; treasurer, Lee B. Crittenden ; superin- 
tendent and manager, John Begley. 


Cleveland, Ohio. — The Cleveland Electric 
Railway Company has filed а deed of trust in fa- 
vor of the Central Trust Company of New York, 
including its 923 miles of railway track,its build- 
ings. ete. The mortgage is to secure the issuing 
of $1,900,000 of tbe $3,500,000 bonds authorized 
at & meeting of stocl holders on August 31. 


Ansonia, Conn.—The Sentinel says: “Тһе 
resumption of work at Wallace & Sons lightens 
the feeling of depression which had fallen upon 


Ansonia. There is every probability that at the 
former shop the few departments yet idle will 
soon be started up again, and within a month or 
two at the most a greater activity will be brought 
back to us once more." 


St. Louis.—The Belleville and St. Louis Rail- 
road Company has brought suit in the Circuit 
Court, in the nature of a vender's lien, against 
the Belleville City Railroad Company for $80,- 
484.88. — The General Electric Railway Company 
of Chicago will commence in October the lay- 
ing of а double track electric railway in Belle- 
ville, and expect to have it completed and in opera- 


. tion by spring. 


Hoboken, N. Ј. —The Paterson, Rutherford 
Jersey City and Hoboken Electric Railroad is 
expected to be in operation by New Year's Day. 
Manager Debevoise of the North Hudson Ele- 
vated Railroad has, it is said. accepted a similar 
pornon on ps N The Crimins syndi- 
cate will in all probability pure i 
North Hudson system. жы 


Trenton, N. J.—' The Associated Electric Com- 
pany of New Jersey at its last meeting declared a 
dividend of 2 per cent. on the paid up stock on 
the six months’ earnings of the district telegraph 
service. J. Wallace Hoff, the present secretary 
and treasurer, was elected secretary and general 
manager, and Harry G. White, of the Trenton 
Light and Power Company, was made superin- 
tendent and treasurer, to look after the company’s 
local interests. 


Camden, N. J.— The trestle on the Timber 
Creek section of the Camden, Gloucester and 
Woodbury Electric Railway is 8,400 feet long. 
and is said to bethe largest of the kind used by 
any electric railway in the world. The initial 
trip over the road was made a few days ago, and 
was enjoyed by а number of prominent men in- 
terested 1n the road and several Woodbury offi- 
cials. The line is finished to Fancy Hill, within 
a few miles of Woodbury, where it is proposed to 
establish a beautiful pleasure resort. 


Buffalo, N. Y.—The F. P. Little Electrical 
Supply and Construction Company of this city 
has been awarded the contract for enlarging the 
electric light plant of the St. Lawrence State 
Hospital at Ogdensburg. The contract amounts 
to about $13,000.—At a late meeting of the stock- 
holders of the Buffalo, Kenmore and Tonawanda 
Electric Railroad Company, D. F. Cala! an was 
elected president, Norman E. Mack vice-presi- 
dent, and John L. Donovan secretary. It was 
reported that the road wonld soon be finished 
and in operation. 


Lawrence, Mass.—The aldermen have been 
discussing the question of installing a municipal 
lighting plant in Lawrence, and have turned the 
matter over to a special committee, including the 
mayor. At the last meeting of this committee the 
mayor read reports from various cities and towns 
throughout the country where municipal lighting 
plants have been established. The results in 
several places were unsatisfactory, and in others 
it was shown that a municipal plant was an ex- 
pensive luxury. There were places, however, 
where municipal plants had proven a success and 
the citizens were enjoying the benefits of excel- 
lent service at low rates. 


Albany, N. Y.—The day fixed for closing the 
filing of applications for experimenting in elec- 
trical propulsion on the canals (Sept. 8) has been 
extended to October 1. The promoters of the 
Geer device, the idea of a Rochester man, have 
applied for half of the $10,000 appropriation 
made by the Legislature, to be given to the in- 
ventor of this device, to enable him to give a 
public exhibition of it, and as there is a doubt 
as tothe proper distribution of the appropria- 
tion, the Superintendent has determined to lay 
the matter before the Attorney-General for his 
decision. 


New Haven, Conn.—The New Haven Street 
Railway Company has secured control of the 
State Street and Morris Cove Railroads, in pusu- 
ance of its purpose to consolidate the local street 
railway systems. The Saltonstall road, to be 
built next summer, is included in the scheme. All 
the roads will be electrically operated. The offi- 
cers of the New Haven Company are: President, 
David Corey, of New Haven; vice-president, 
Charles A. Warren, of New Haven; secretary, 
treasurer and general manager, G. A. W. Dodge, 
of New Haven; directors, in addition to those 
named, Thomas Krutz, of New York; Thomas 
M. Waller, of New London; S. Harrison Wag- 
ner, James J. Lawton, William J. Atwater and 
Eli Whitney, Jr., of New Haven. 


124 


ELECTRICITY. 


55 — 


Vol. v., No. 10 


The Milwaukee Convention. 


The exhibit of apparatus at the twelfth annual 
exposition of the American Street Railway Asso- 
ciation at Milwaukee in October bids fair to sur- 
pass that at Cleveland last year. Thus far space 
has been secured by the following exhibitors : 


Standard Railway Supply Company, Chicago, ш. 
American Fluoride Company, New York, N. Y. 
Baltimore Car Wheel Company, Baltimore. Md. 
New Process Raw Hide Company, Syracuse, N. Y. 
Dorner & Dutton, Cleveland, O. 
Short Electric Railway Company, Cleveland, О. 
Sperry Electric Railway Company, New York, N. Y. 
General Electric Company, New York, N. Y. | 
Wadhame ОП and Grease Company, Milwaukee, Wis. 
Fitzgerald-Van Dorn Company, Lincoln, Neb 
Peckham Motor, Truck and Wheel Company, Kingston, 
N.Y 


Eureka Tempered Copper Company, North East, Pa. 

Fulton Foundry Company, Cleveland, O. 

Steel Motor Company, Cleveland, O. 

Automatic Car Brake Company, Grand Rapids, Mich. 

J. G. Brill Company, Philadelphia, Pa. 

Siemens & Halske, Chicago, Ill. 

Stanwood Manufacturing Company, Chicago, Ill. 

Rochester Car Wheel Company, Rochester, N. Y. 

National Electric Manufacturing Company, Eau Claire, 
Wis. 

E. F. de Witt and Company. Lansingburgh, N. Y. 

Meaker Manufacturing Company, Chicago, ПІ. 

Graham Equipment Company, Boston, Mass. 

Jewell Belting Company, Hartford, Conn. 

Sterling Supply Company, New York, N. Y. 

Time Transfer Printer Manufacturing Company, Pitts- 
burg, Pa. 

International Register Company, Chicago, Ill. 

St. Louis Car Company, 80. Louis, Mo. 

Lewis & Fowler Manufacturing Company. 


The Western Electrical Supply Company of Omaha. 


The Western Electrical Supply Company of Omaha, 
Neb., is a new concern which purchased the entire assets 
of the Western Electrical Supply Company, an Illinois in- 
corporation, formerly doing businessin Omaha. Тһе offi- 
cers are as follows: President, W. Н. McKinlock; secre- 
tary, John T. Burke; treasurer, George W. Johnston. W. 
H. McKinlock was instrumental in the formation of the 
Central Electric Company of Chicago, and has been for 
years long and favorably known in the electrical frater- 
nity. John T. Burke, the secretary, was very closely 
identified with the telephone interestsin the early days. 
He was for eleven years with the Nebraska Telephone 
Company, and during that time had a very wide and 
diversified experience in this branch of the electrical 
work. Since that time for five years he was superintend- 
ent of construction for the old Midland Electric Company 
of Omaha, and in that capacity installed many of the 
central stations and isolated plants erected in that section 
of the country. Forthe past three years Mr. Burke has 
been an electrical engineer and contractor, with offices in 
Omaha, and has completed some very large contracts for 
the complete installation of electrical plants, and also for 
electric wiring. G. W. Johnston, treasurer о: the com- 
pany, has had a wide experience in the electrical supply 
business. He was one of the founders of the Gate City 
Electric Company of Kansas City, Mo., and held the posi- 
tion of secretary and treasurer of that company for sev- 
eral years, after which he accepted the position of general 
traveling representative of the Central Electric Company 
of Chicago. The Western Electrical Supply Company of 
Omaha is the Western agent for many well known electri- 
cal specialties, including the International Okonite Com- 
pany, Interior Conduit and Insulation Company, Eddy 
Electric Manufacturing Company, American Electrical 
Manufacturing Company, Burke automatic lightning ar- 
resters, Hart switches and Meston alternating fan motors. 
The company is receiving orders from the South and East, 
and 18 constantly receiving orders from the far West, and 
it recently shipped an entire installation, Including en- 
gine, dynamo, necessary wire, lamps, sockets, etc., to 
Chihuahua, Mexico. The company is very strong finan- 
cially, and with the stockholders as active managers it is 
bound to succeed. Itis always upon the lookout for new 
Specialties, and is always glad to contract for anything of 
merit. 


COMMERCIAL PARAGRAPHS. 


The Model Dynamo-Motor made by the Elbridge Elec- 
trical Manufacturing Company, Elbridge, М. Y., Is a very 
ingenious machine, and is specially adapted to the use of 
students and other experimenters. The price Is moderate, 
and it ought to be a good line for any supply house to 
handle. 


Whenever you see a switchboard which 18 really à work 
of art, the probabilities are that the marble came from the 
quarries of Mr. Edward Bonville at Fair Haven, Vt. Heis 
the leader in this branch of the trade. 


The United Electric Improvement Company of Phila- 
delphia, who have been working for some time on new 
types of apparatus, will soon be ready to make announce- 
ments of interest to every one In the trade. 


The Columbia Lamp Company of St. Louis, although 


running their factory night and day, are away behind with 
their orders and are building an addition to their factory 
which will double their capacity. 


Many of the former users of the original Sunbeam lamp 
have availed themselves of the present opportunity tolay 
in а stock for the season. Both the old Sunbeam andthe 
new Sunbeam lamps are now on sale. 


Messrs. Palmer Bros., Mianus, Conn., whose fan motors 
are во well spoken ^f, make а specialty of motor attach- 
ments for sewing machines. etc. 


The Richle Bros. Testing Machine Company, of Phila- 
delphia, have issued their Catalogue No. 31n two volumes, 
which 18 à very good idea. The list of customers who are 
using these testing machines is a formidable one, and ів 
proof positive of their reliability. 


The Washington Carbon Company, of Pittsburg, which 
makes a specialty of motor brushes, reports a decided 
picking up in this branch of the business. 


The Campbell & Zell Company of Baltimore report that 
they have closed within t*e past thirty days the following 
contracts for the Zell Improved Water Tube Safety Beil- 
ers, aggregating over 5,000 horse-power : The Illinois State 
Penitentiary, Joliet, ПІ., 1.212 H. P.; the Illinois State Re- 
formatory, Pontiac, Ill; 600 н. P.; the new Stock Ex- 
change, Chicago, 1,000 H. P.; the Bureau of Engraving and 
Printing at Washington, 516 H. P.; the Baltimore City Pas- 
senger Railway Company, 2,000 H. P.; and the Consolidated 
Gas Company, Baltimore, 250 H. P. 


The Railway Equipment Company. 


The Worcester (Mass.) Consolidated Street Railway 
Company, being equipped entirely with the type Q” and 
other material manufactured by the Railway Equipment 
Company, Chicago, writes to the latter company as fol- 
lows: 

Worcester, Sept. 3, 1898. 
W. R. MASON, E8Q., General Manager, 
Railway Equipment Co., Pullman Bldg., Chicago. 

Dear sir : We have about completed our overhead work 
and it ought to be a big advertisement for your company. 
as we have the most perfectly equipped road in the 
country. Every part із jist class. 

Truly, 
JNO. N. AKARMAN, 
General Manager Worcester Consolidated St. Ry. Co. 


INCORPORATIONS. 


The Bronx Gas and Electric Company, Westchester, 
N. Y.—to manufacture and sell gas and electricity for 
lighting purposes. Capital stock. $500,000. Promoters: 
Chas. H. Usher and James McGee, Brooklyn, N. Y.; Elias 
W. Taylor, Unionville, L. I. 


The Elliott Electric Company of Cleveland, Ohio, has 
changed its name and will hereafter be known asthe 
Elliott-Lincoin Electric Company. The capital stock of 
the company has been increased from $40,000 to $75,000. 


In the U. S. Senate last week Mr. Cullom introduced a 
bill to incorporate the Washington Central Railway Com- 
pany and to authorize them to use any motive power upon 
their line except steam. This authorizes the use of the 
trolley. The incorporators ofthe proposed road are M. I. 
Weller, Т. H. N. McPherson, S. S. Yoder, Nathaniel McKay, 
John H. Knight, H. H. Rand, T. M. Ferrell and George W. 
Boyd. 


The Universal Electric Pull Socket and Switch Company 
of New York City. Capital stock, $20,000. Directors : John 
M. Wellbrook, of Brooklyn: Louis Stirn and Maurice Son- 
born, of New York City. 


The Augusta Electric Company, Jersey City, N. J.—to 
build and maintain plant or plants for electric lighting: 
heat or power. Capital stock, $25.000. Promoters: Е. B. 
Poor and L. C. Harris, Hackensack, N. J.; А. L. Furnald. 
Brooklyn, N. Y. 


A charter has been filed with the Secretary of 
State, Kansas, for an electric railway, torun trom Junction 
City to Fort Riley, the capital stock being $100,000. The 
directors are ex-Senator John K. Wright and A. L. Barnes, 
of Junction CIty, J. S. Gibson, E. S. McAnany and D. H. 
Irwin, of Kansas Clty, Kan. The same parties flled ап- 
other charter for the Junction City Electric Light, Power 
and Milling Company. 


The Cumberland Valley Electric Passenger Railway 
Company, capita] $500,000, has been chartered at the State 
bepartment at Harrisburg. 'The line will traverse ten 
streets of Carlisle, and thence to Bolling Springs. Thein- 
corporators are Oliver П. Ormsby, 8. Ritter Ickes, W. J. 
Ickes and S. H. Nigton, all of Altoona. 


The Pall Mall Electric Association (Incorporated In W. 
Va.). New York Clty—to manufacture, buy and sell elec- 
tric curative and other goods worn upon the human body. 
Capital stock, $20,000. Promoters: Ruth E. Scott, Geor- 
giana Scott, John Н. Hawkins, all of New York City. 

The Roseburg Electric Light and Power Company, 


Seattle, Wash.—to engage in public lighting and heating, 
and to furnish power by electricity, operate telephones, 


railways, etc. Capital stock, $20,000. Promoters: H. E. 
Clements, W. J. Grambs, Seattle; 8. Z. Mitchell, Portland, 
Ore. 


The Electric Improvement Company, Jersey City, N. J. 
—to manufacture electric light, heat and power and elec- 
tric supplies of all descriptions. Capital stock, $10,000. 
Promoters: R. Ashley, C. J. Shepard, Philadelphia ; Р. 
Bell, Jersey City. 


The Edinboro and Erie Railroad Company, Ene, Pa.— 
to construct and operate an electric railway in Erie. Сарі- 
tal stock, $200,000. Promoters: H. P. Van Dusen, Chas. 8. 
Curtice, George W. Fuller. 


The Morristown, Bridgeport and Conshohocken Traction 
Company, Norristown, Pa.—to construct and operate mo- 
tors and cables and other machinery for supplying motive 
power to passenger railways. Capital stock. $10.000. Pro- 
moters: Edward 8. Perot, Hiram К. Rhoades, Henry 
Freedly. 


The Citizens' Electric Light, Heat and Power Company, 
Lykens, Pa.—to supply light, heat and power by electric- 
ity tothe public in Lykens, Dauphin County. Capital 
stock, $10,000. Promoters: J. B. Whitney, F. J. Douden, 
J. J. Nutt. 


The Scranton and Pittston Traction Company, Scranton, 
Pa.—to construct and operate motors and cables or other 
machinery for supplying motive power for passenger rail- 
ways. Capital stock, $1,050,000. Promoters: W. Е. Sadler. 
Lemuel Amerman, Chas. H. Mullen. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED AUGUST 99, 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


504,042. Electric Circuit for Controlling Trains. Frank R. 
Kinsman, Plainfield. N. J. Filed Jan. 11, 1809. 

504,104. Electric Conduit for Railways. Joseph I. Coaklin, 
Brooklyn, N. Y. Filed May 8, 1892. | 

504,118. Electric-Railway Trolley. Alexander Pomros. 
Lynn. Mass., assignor of one-half to Varna J. Peirce, 
Hudson, Me. Filed Sept. 1, 1892. 

504,182. Means for Transmitting Power from Car-Axles to 
Dynamos. Morris Moskowitz and Samuel Y: „ New. 
ark. N. J., assignors of one-half to Leon D. and 
Joseph Loewenberg, same piace. Filed April 99, 1868. 

504.255. Electric-Rallway Trolley. Frank J. Sprague and 
Patrick F. O'Shaughnessy, New Tork, N. T., assignors to 
the Sprague Electric Railway and Motor Company, 
same place. Filed Jan. 19. 1889. 

504 276. Crossing for Electric Railways Jay Nelson, 
St. Louis, Mo., assignor of one-half to Thomas C. 
White, same place. ed Мау 18, 1808. 


ELECTRIO LIGHTS AND APPLIANCES. 


504 082. Hanger for Electric Lights. John P. Hebendahil, 
Weatherby, Pa. Filed Nov. 5. 1892. 

504.105. Manufacture of Carbon Rods for Rleetrio Arc 
Lamps. Ehrenfried Corleis and Hermann Reniech, 
Essen, Germany, assignors to the firm of Fried. Krupp. 
same place. Filed April 26. 1898. 

504,271. Electric-Arc Lamp. Rudolph M. Hunter. Phila- 
delphia, Pa.. assignor the 'rhomson-Houston Elec- 
tric Company of Connecticut. Filed June 9. 1899. 

504,277. Electric-Arc Lamp. William A. Phillipa, U. 8. 
Army, assignor of one-half to Thomas J. Porter, Miles 
City, Mont. Filed June 8, 1898. 


DYNAMOS, MOTORS, ETC. 


504,177. Brush for Dynamos or Кіесігіс Motorn. Frederick 
H. Sandherr. St. Louis, Mo. Filed Jan. 7. 1898. 

504,216. Regulator for Dynamo- Electric Machines. John 
C. Henry, New York. N. Y. Filed April 29, 1892. 


BATTERIES. 


504,180 Electric Battery. Hosea W. Libbey, Boston, Mass. 
Filed Sept. 15, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


504,011. Automatic Telephone. Joref Wratitsch and 
Stefan Gergacsevics, Graz, Austria-Hungary. Filed 
April 18. 1892. | | 

504,108. System of Telephonic intercommunication, Frank 
R. Colvin, New York. N.Y. Filed Feb. 6, 1808. 

504.250. Telephone-Exchange Testing Apparatus. Chas. 
E. Scribner, Chicago, Ill, assignor to the Westera 
Electric Company. same place. led June 1, 1889. 

504,251. Vibrating Circuit-Breaker, and Retardation-—Cofl 
for Test Systems. Chas. R. Scribner, Chicago, III. 
assignor to the Western Electric Company, same place. 
Filed March 4, 1891. 


SWITCHES, 8WITCHBOARDS, ETC. 


504,123 Circuit-Switch. Charles E. Dey, Denver, Colo 
Filed рес. 13. 1899. 

504.160. Rheostat. Albert B. Herrick, Schenectady, N.Y. 
assignor to the General Electric Company, Boston, 
Mass. Filed July 22, 1892. 

504,219. Multiple Switchboard Keyboard Apparatus. Chas. 
E. Scribner, Chicago, Ill. assignor to the Western 
Electric Company, same place. Filed Dec. 6, 1887. 


MISCELLANEOUS. 


503,981. Signaling Apparatus for Railways, John Orme, 
London. England. Filed Dec. 6, 1892. 

504,059. Insulator. George W. Blackburn, Palmyra, N. J. 
Filed Aug. 30, 1892. 

504,087. Electric Bowling-Alley. Pebr P. Nelson, New 
York, N. Y. Filed Sept. 21, 1892. 

504,095. Electric Clock. Emil Schweizer, Sumiswald, 
Switzerland. Filed July 16, 1892. 

504,148. Push-Button. William Н. Berrigan, Jr., New 
York, N. Y. Filed April 7, 1892. 

504,196. Electric Indicator. Jay L. Bradley, St. Louis, Mo. 
Filed Feb. 4, 1893. 

504,200. Art of Concentrating Magnetic Iron Ores. Gur- 
don Conkling, Glens Falls, N. Y. Filed Sept. 30, 1891. 

504,286. Dynamometer. Henry С. Stone, Kansas City, Mo. 
о, Olive A. Stone, South Evanston, Il. Filed 

ec. % . 

504,312. Coin-Controlled Race-Course. Charles Carroll, 
New Orleans, La., assignor to the Automatic Machine 
Company, Limited, same place. Filed Aug. 29, 1891. 
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The Rochester Meeting. 


The Eleventh Annual Meeting of the Street 
Railway Association of the State of New York 
was ueld in the rooms of the Chamber of Com- 
merce, Rochester, N. Y., on September 19. 

In the absence of the president, Mr. C. D. 
Wyman, who was detained at the World's Fair, 
Mr. D. C. Hasbrouck, the vice-president, took 
the chair and made the opening address. 

The report of the Executive Committee was 
presented. The report showed that five com- 
panies had joined during the year. Three com. 
panies had been consolidated with & member 
company, leaving the present membership 
twenty-eight companies. 

Reference was made to the subject of electric 
traction, in which the committee said : ‘‘ We are 
glad to note the rapid development of the over- 
head system in Brooklyn. An object lesson as 
to the character of construction, equipment and 
operation by electricity is there being given to 
the country and the world at large that will do 
much to pave the way for the successful introduc- 
tion of electric traction in those cities where it 
has not yet obtained a foothold.” : 

The committee congratulated the fraternity 
that during the last session of the State Legisla- 
ture not a single bill aimed atthe successful oper- 
ation and conduct of the business had become a 
law. All that was asked for the business was that 
the same consideration and fair treatment be ex- 
tended to it as to any other business. 

The business outlook was touched upon as fol- 
lows: The street-railway business is а delicate 
financial meter that indicates with certainty the 
financial condition of a people. In proportion to 
the prosperity of the people is our business suc- 
cessful; and the converse is equally true. Judged 
by this infallible test, therefore, we are assured 
that the worst of the country's financial troubles 
and business depression is passing away.” 

In closing the report, а fitting tribute was paid 
to the memory of the late John Stephenson. 

The Treasurer's Report was presented and 
showed the financial transactions during the year: 


Бесеіріз................................... $902.49 
Ехрепвев.................................. 678.66 
Balance on hand..................... $223.83 


А report on ‘‘ Recent Improvements in Cable 
Traction" was on the programme, to be pre- 
sented by Mr. George W. McNulty, engineer of 
the Broadway cable road of New York City. The 
report was not ready, and Mr. McNulty sent а 
letter, in which he said : 


"'The ‘improvements,’ as you kindly call 
them, are yet practically not tried, or at least in- 
sufficiently so. It is true that the road has been 
running for séveral months, but with a view of 
meeting the public demand for better traveling 
facilities as soon as possible, and of experimenting 
a little with some devices before putting them in 
final shape, we really started before we were en- 
tirely ready. While the event has, I think, justi- 
fied the wisdom of our course, it has naturally 
led our friends to assume that everything is done, 
апа that we are sitting back in our chairs and 
contemplating the result of our labors with calm 
satisfaction. While we have no reason to be dis- 
eatisfied, we are certainly not done, and unfor- 
tunately for present purposes it is mainly our 
‘improvements’ that are yet unfinished or at 
least untried. This of itself would make me 
reluctant to speak of what we have done as im- 
provements' until they are proved to be во, but 
if further excuse were necessary, it would, I am 
Bure, be sufficient to remind you of the multifari- 
ous and urgent matters that must engage the at- 
tention of one who hasto get incomplete running 
order a work of such magnitude and complexity 
to the exclusion of everything else, even 80 con- 
genial а task as а contribution to the work of the 
Street Railway Association. I can safely promise 
а paper for next year." 


The next business was the report of Mr. T. J. 
McTighe, “ Return Circuit for Electric Rail- 
ways,” which was read by the secretary. 


The vice-president appointed Messrs. Watson, 
Richardson, Sr., and Williams the Nominating 
Committee. 

The committee recommended the following 
gentlemen as officers of the association for the 
ensuing year : 

President, D. C. Hasbrouck, New York City. 


ist Vice-President, G. Tracy Rogers, Bingham- 


ton. 

9d Vice-President, James H. Moffat, Syracuse. 

Secretary and Treasurer, W. J. Richardson, 
Brooklyn. 

Executive Committee, John N. Beckley, 
Rochester; Daniel F. Lewis, Brooklyn; Charles 
Cleminshaw, Troy. 

The association then adjoined to meet in Syra- 
cuse the third Tuesday in September, 1894. 

The following delegates were present : 

G. Tracy Rogers, president Binghamton 
Railroad Company, Binghamton; William Rich- 
ardson, ex-president, aud William J. Richardson, 
secretary, Atlantic Avenue Railroad Company, 
Brooklyn; Henry M. Watson, president Buffalo 
Railroad Company, Buffalo; W. W. Cole, gen- 
eral manager West Side Railroad Company, El- 
mira; H. Bergholz, secretary and treasurer 
Ithaca Street Railway Company, Ithaca; D. C. 
Hasbrouck, secretary Houston, West Street and 
Pavonia Ferry Railroad Company, New York; C. 
A. Williams, secretary, William Rosborough, su- 
perintendent. and Albert Green. electrician, Roch- 
ester Railway Company, Rochester; C. A. Durr, 
general superintendent Rochester Electric Rail- 
way Company, Rochester. 


The Entertainment. 


Rochester Treated Her Quests Royally. 

After tbe close of the business sessions of the 
Association the visitors were well taken гаге of 
by the courtesy of the Rochester Railway Com- 
pany. 

There was an excursion to the lake over the 


Lar. HEIDELL. 


new electric line on the east bank of the Genesee 
River, which involved a visit to the huge brewery 
of the Bartholomays, where an electric fluid of 
low potential was freely dispensed along with а 
substantial lunch. 

Arrived at the lake the first thing on the pro- 
gramme was the taking of the photograph which 
is seen in our Frontispiece. Then came & mag- 
nificent banquet in the dining-room of the Cot- 
tage Grove Hotel. Many toasts were drank and 
responded to briefly by Mayor Curran, on behalf 
of the city of Rochester, and by Mr. W. J. 
Richardson and others of the guests. Songs were 
sung by the Tremont Quartette and good stories 
(also bad ones) were told by Mr. Laf. Heidell. 

Major Evarts distinguished himself by bagging 
an order for six miles of Simplex wire, and others 
of the supply men were fortunate in a less de- 
gree. 


Mr. Gregory, of the Yates, Syracuse, was on 
hand, and with the aid of General Harry Evans 
secured the Convention for next year. The 
choice was a wise one. Syracuse is a good town 
to visit, and the Yates is on a par with any hotel 
in the State. 

Other than ihe regular delegates to the Con- 
vention, the attendants included the following 
gentlemen : 


J. H. Stedmann, the “ Transfer” тап. Rochester. 

R. Gerry, of Jones & Laughlins, Pittsburg. 

H. W. Blake, Street Railway Journal. 

F. R. Colvin, E ectrical Engineer. 

B. E. Greene. ELFCTRICITY. 

W. J. Clark. General Electric Company, New York. 

J. 8. Crider. Washington Carbon Company, Pittsburg. Pa. 

Major H. C. Evans, Johnson Company, New York. 

Major D. T. Evarts, General Manager Simplex Electric 
Company. Boston. 

‘Thomas Н. Fearey, General Electric Company, Bufalo. 

Arthur W. Field, Peckham Motor Truck and Wheel Com- 
pany, Kingston, N. Y. 

K. Gerry, American Iron and Steel Company, New York. 

H. J. McCormick, Schaffer Manufacturing Company. 
Rochester, N. Y. 

Elmer P. Morris, General Electric Company, Indianapolis. 
Ind. 

A. D. Newton, Eddy Manufacturing Company, Windsor. 
Conn. 

J. F. Ostrom, Pennsylvania Steel Company, Philadel- 
phia, Pa. 

D. W. Pugh. John Stephenson Company, New York. 

John S. Pugh, Baltimore Car Wheel Works, Baltimore. 

F. C. Randall, J.G. Brill Company. Philadelphia. 

F. D. Russell, Rocbester Car Wheel Works, Rochester, N.Y. 

John Taylor. Taylor Electric Truck Company, Troy, N. Y. 

А.С. Vosburgh, Secretary New Process Raw Hide Com- 
pany, Syracuse, N. Y. 

Н. V". Weller, General Electric Company, New York. 

C. B. Wyman, Manager Central Electric Heating Com- 
pany, New York. 

Charles J. Bissell, Rochester, N. Y. 


“с. €. Woodworth, Rochester, N. Y. 


Charles Benton, Sprague Electric Elevator Company. New 
York. 
John D. MeQueston, New York. 


All Creditors Will Have an Equal Show. 

A receiver has been appointed to take charge 
of the affairs of Alexander, Barney & Chapin, 
who were closed up a few weeks aguon an execu- 
tion obtained by Patrick Gray on assigned claims 
of Luke A. Burke. 

Edward E. Denniston. 

Mr. Edward E. Denniston, whose death at his 
home in Philadelphia was announced last week. 
was greatly interested in street railroads and a 
stockholder in many. Manager Littell of the 
Buffalo Railway Company speaks of him as 2 
fine business man, broad minded and liberal and 
full of energy. He was the controlling spirit in 
purchasing, extending and improving the street 
railroads in Buffalo, Rochester, Lcuisville, Co- 
lumbus, Ohio, Brooklyn, Paterson, N. J., New 
Orleans, Worcester, Lynn, Boston, Chelsea. 
Seranton and many other cities, and he was a di- 
rector of the street railroads in all of these cities. 
He was of great service to Buffalo in helping to 
bring about the change and improvement in the 
street railway system here." 


Forming an Electrical Society at Toledo. 

At a meeting of the electricians of Toledo, held 
on the 18th inst., a committee was appointed to 
draught a constitution and by-laws for a pro 
posed society for the study of electricity and for 
electrical research. The following were chosen 
as members of the committee: Messrs. Faben. 
James Robinson, J. W. Cherry, DeBree, Dodge. 


Cline, McNamar, Dr. North and Prof. Waite of 
the Manual Training School. After the appoint- 
ment of the committee, Messrs. Seagrave. Nortb. 
Battelle and Professor Waite spoke briefly on the 
advantages of an electrical society. 


The Ferris wheel at the World’s Fair has paid 
for itself and is now clearing about $8.000 daily 
for its owners. 
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Long Distance Transmission. 
Multiphase Motors.* 


Mr. Hasson. 


I wish to say that it is a matter of great satis- 
faction to me to see that we have come down to 
the present time. I was very much afraid that I 
was going back to California with the idea that I 
had only been indulging in reminiscences of suc- 
cessful failures, but now we have got down to 
date. 

We are now discussing & subject that is really 
of vital importance in electricity to-day. Ава 
consulting engineer I represent a variety of com- 
panies in California who desire to transmit power 
electrically. The aggregate will amount to some 
40,000 horse power. distauces ranging from ten 
to forty miles Notwithstanding the fact that 
Mr. Scott has referred to the successful trans- 
mission of power for lighting purposes at San 
Antonio for twenty-eight miles, the transmission 
of power electrically long distances in Califor- 
nia isa failure. Over a year ago the first con- 
tract for a definite transmission of power was 
closed. I see to-day an unhappy superintendent 
of & mine up in eastern California, up in the 
mountains, looking at his burnt-out field coils 
after this generator has been in operation for less 
than thirteen days. Although this whole plant 
is very beautiful upon paper, although it is all 
logieal, the mere fact of the establishment of а 


small plant for operation in an exposition, as we 


have here, and saying that all this may be done, 
does not establish the commercial success of long 
distance transmission of power. The points that 


are necessary in this machinery are, first, that it 


shall from its inception апа from its installation 
operate successfully; the second, that it shall 
continueto operate. The machinery must be во 
built that it wil not run not only a day or an 
hour, but it shall run for weeks and months. It 
must be borne in mind that where this power 
transmission is necessary is almost invariably in 
countries where they are distant from railways, 
where repairs are impossible; and the machinery 
must be of such а nature, not only in its sim- 
plicity of construction but in its lasting qualities, 


that accidents will be something that is almost 
impossible to happen to it. 

I believe iu the transmission of power. I have 
been the apostle of it for a year in California, but 
I must definitely establish the fact that as far as 
California is concerned, as far as the investors, 
the men who make a success of long distance 
iransmission, bearing in mind that no electric 
machine has any actual utility, that no transmis- 
sion machine is of any use, unless it will stand 
high voltages only—we may overcome the list of 
defects and arrive at the correct manner of hand- 
ling them—I wish to say definitely that to the 
investor іп California to-day the successful ma- 
chine for long distance transmission of power 
electrically exists only apparently in some spe- 
cial machine in the minds of the inventors and 
the promoters, or in some beautiful advertise- 
ment. 

I wish further to state that some four or five 
months ago I was called upon to decide upon 
certain plans for the transmission of 3,000 horse 
power some twenty miles. Most elaborate, most 
beautiful detailed descriptions of the methods 
arriving at these results were put before me, but 
not а single working drawing of any kind was 
presented by any one of the three companies 
that were competing for this installation. I wish 
now and trust that the people who have been 
associated with che development of this long 
distance transmission machinery will discuss this 
question. It must be recognized that these ex- 
periments are 80 extensive that they can only be 
carried out by companies. I have waited and 
waited for information, and all that I can arrive 
at in that way is that one company says that 800 
volts is the limit to multiphase generation, and 
another company says with equal positiveness, 
we do not hesitate to install 2,500 or 3,000 volts 
initially. Which is right? How are we to de- 


* Discussion held at the International Electrical Con- 
. gress, Chicago. 


termine until these plants are installed and care- 
fully operated. Again, we have been promised а 
long whilea three-phase transmission in southern 
Cahfornia. I understand that it is going out 
there now under special guard, and I trust that 
it will be taken care of and that it will arrive 
safely without any accident happening to it. 


Dr. BELL. 


My friend Dr. Scott has so well described 
the characteristics of a typical polyphase system 
that as regards the general characteristics of it 
I myself would have very little to say. I would 
only say that I am very glad that he has re- 
ferred to the two-phase system as а polyphase 
system, because it gives us one word instead of 
two forthe motor, and that all which applies to 
the two phase system applies in varying degrees 
to all other numbers of phases. The general 
methods in the apparatus are the same in princi- 
ple, only differ in such details as inventors have 
found desirable to introduce, so that all the poly- 
phase systems are capable of doing practically 
about the same work. The differences, itis only 
fair to state, are differences less in degree, far 
less, than the difference between the polyphase 
system and any other system of power transmis- 
sion. There are in general three methods which 
are at present offered and proposed for power 
transmission : that of the direct current, which 
Prof. Crocker has been championing before us 
this morning; that of single phase currents, and 
that of polyphase currents. Of the first I have 
only to say that in this country at least it has 
not been altogether a shining success. The exper- 
iments have mostly resulted in failures. I hope 
that M. Thury will be able to give us a far more 
encouraging report from the other side of the 
water. The great difficulty seems to be that 
which was suggested by Prof. Crocker, that 
when your current goes up you begin to get 
into trouble. Voltages which are perfectly prac- 
ticable on the five horse power machine, or on 
perhaps a 60 or 70 horse power arc machine, be- 
come difficult when you want to transform to 
say 500 kilowatts or more in single units, and the 
cases of power transmission are frequent where 
there is a call,and a very imperative call, for 
units as Jarge as 1,000 horse power. I am afraid 
that for these big units we need even more expe- 
rience than Mr. Hasson has thought necessary 
for the general problem before we get a success- 
ful direct current machine. 

Second, we come to alternating currents, and 
we have to ask ourselves the very pertinent ques- 
tion, Why do we wantthem ? We want them for 
the reason which has been very well set forth by 
Mr. Scott, that when we get an alternate current 
we can do something with it. We can twist it 
around in almost an infinite variety of ways, and 
set it to almost any application. Where we are 
dealing with a direct current, it isa direct current 
from start to finish, except as we transform it at 
the cost of more complication апа an initial ex- 
pense into alternate currents, Furthermore, we 
do not need the direct current for motors nowa- 
days, and that is sufficient reason why we should 
consider the alternating current ав the coming 
thing in power transmission. So long as the 
direct current had a grinding monopoly of all the 
motor service. it was direct current or nothing. 
To-day that is changed. The single phase system, 
with which we have all been familiar in lighting 
for some years, is, as we know now, largely 
through the experiments of our foreign friends, 
applicable to motor service as well; not as well, 
however, I am sorry to say, ав the polyphase 
systems, nor is it as well adapted to the operation 
of the beautiful rotary transformers which have 
an essential feature, ав Prof. Duncan has sug- 
gested, of the coming power transmission by 
polyphase currents. We know from experience 
that the single phase rotary transformer is not 
capable of quite so good a contact and is less de- 
sirable in other ways than the polyphase one. As 
for the single phase motor, such as has been ex- 
ploited abroad, I can say as a result both of what 
we have heard from other experiments and from 
what I know myself from personal experiments, 
that the single phase motor in its present stage 
of development can be considered as nothing 
else than a rather poor polyphase motor. It starts 
on the polyphase principle every time, and with 
the objection that the rotary field established is 
not a circular rotary field, but an elliptical one, 
consequently less efficient as a rotary field, and 
giving less efficiency in the motor. When we are 
not driven to using a phase different motor, if we 
wish to start a single phase machine we have to 
use some variety of commutation running out 
through any synchronized motor, with its well- 
known limitations, or else into the non-synchron- 
ous motor of the type which we have recently 


been hearing about, which, as I have just stated, 
is not as good as a good polyphase motor. If you 
are building an induction motor of any kind, and 
set out to secure a single phase motor, you will 
have a most phenomenally good polyphase motor 
before you are through with the machine. 

Then finally we come to the polyphase systems. 
Essentially they operate on the same principle. 
We may, however, divide them into two classes, 
polyphase systems having two wires per phase, 
that is, having an independent circuit, and poly- 
phase systems having non-ivdependent circuits. 
In this latter case we get some simplification in 
the wire. A two phased system with four wires 
one may fairly call practical. With three wires, 
combining two of the phases in that way and 
combining the two phases partially in that way, 
it is somewhat simpler. The three phase system 
operated on separate circuits, which would require 
six wires, I think we are all agreed is prohib- 
ited. Operated with combined circuits it re- 
quires but three wires, as few. in other words, as 
were required by any polyphase system. Fur- 
thermore. in all of the nor - independent circuits, 
polyphase systems save copper as over the direct 
current, the simple alternating or the polyphase 
systems with separate circuits. They save copper 
in varying degrees, the two phase in sbout 72 or 
78 per cent., the three phase about 25 per cent., 
and those systems which bave more p 8 88 & 
rule less than either of those mentioned, the 
saving lessening with the number of phases, We 
need not concern ourselves with fhat much, on 
account of the prohibitive number of wires re- 
quired to install them, even with composite cir- 
cuits. We therefore have, as distinguished from 
the independent circuit system, which is so well 
exemplified in these diagrams, a second kind of 
polyphase system with dependent circuits, inter- 
locked circuits, which possess the valuable prop- 
erty of saving up to 25 per cent. of the copper, 
and also giving less self-induction and capacity 
on the line then alternating, so that for very long 
transmissions it saves both in the copper and that 
intolerable nuisance, line inductance. Line in- 
ductance I trust in the future will not be as seri- 
ous а matter as it is now. or has been in the past, 
thanks to the suggestion of my friend. Mr. Stein- 
metz, in his paper yesterday. 

As regards the general differences between the 
independent circuit polyphase and the dependent 
circuit polyphase system, one can only say that 
the independent circuit requires &t least four 
wires, The dependent circuit requires at the 
least three wires. This in the question of instal- 
ling lights is & comparatively slight difference, 
because you are going to split circuits anyhow 
in those cases. In the matter of motors, the 
three wires are somewhat more convenient than 
the four. The great objection which has been 
raised against the polyphase system with depend- 
ent circuits such as the two or three phasesystem 
with three circuits, is that it does not regulate 
well, and the principal thing that I wish to put 
before you is that that criticism is absolutely ill 
founded, as we know from positive experimenta. 
In the first place, it 18 quite possible so toarrange 
a dependent circuit polyphase system that the 
difference between the different branches of the 
circuit, even under extreme conditions, will be 
almost intangible. That too was pointed out by 
Mr. Steinmetz in his paper yesterday. The means 
of doing this are not always simple, and it is 
therefore well to state as a result of positive ex- 
periments that withcut any complicated means of 
compensation whatever it is pessible to obtain 
closely concordant voltages in all branches of a 
polyp system, independent of their opera- 
tions in the old branches. If you cut off all the 
branches but one you will obtain a perceptible 
variation. If you cut off one of the three 
branches of a three phased system you will ob- 
iain а variation which is scarcely visible to the 
eye. 

With respect to the motors on the polyphase 
systems, I think we can readily appreciate from 
what Dr. Duncan has said that between 2, 8, 4 or 
M. phase motors there is not any very wide dif- 
ference in principle, nor is there any very wide 
difference, or any perceptible difference one may 
say, in their operation on independent circuitsor 
dependent circuits. The whole point of the 
matter is this, that if you are going to obtain 
equal results, whatever the number of phases, 
you must practically have а motor of about equal 
classification. In other words, for equally good 
results, the four phase motor would have to be 
just about the same sort of a machine as regards 
complication, binding, etc., as the three phase, 
and the two phase would have to be just about as 
complicated as the three phase. They would 
have to be practically nearly alike if you are 
going to get precisely the same results, but when 
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these motors are properly designed I do not hesi- 
tate to say ав the result of experience that they 
are decidedly superior to any direct current ma- 
chine, and that is one of the о reasons for 
using the polyphase systems instead of two cur- 
rents. In the first place these machines have no 
commutators, and in the second place it is almost 
impossible to burn them out. I have been experi- 
menting with motors of this type for а long time 
and I never yet succeeded, even under the strain 
of the toughest kind of experimentation in burn- 
ing out a single machine in any way whatever, 
and I do not think that is а record that could be 
well made with any sort of direct current motor. 
If they are overloaded, they stop and will not 
burn out for a pretty long period. Under any 
ordingry circumstances they simply stand up to 
business without any commutation, without any 
complicated connections. They start quite 
well, as well as any ordinary direct саг» 
rent motor, and I beg leave to correct Dr. Dun- 
can in his statement that eight or ten times the 
running current ie needed to get a good start. 
The motors in respect to currents taken start 
just about as a shunt motor starts. Furthermore, 
the speed of these motors can be varied. It is 
non-synchronous, and when itis non-synchronous 
I do not mean to say that it is non-synchronous 
in the sense that a single phase motor is, but that 
it is non-synchronous in the sense that a series 
motor is. It is possible to run a polyphase motor 
at a widely varying range of speed, keeping up 
practically constant talk (?). The range of speed 
is practically varying from one-tenth speed up to 
full speed, keeping constant talk all the time. 
This, I think, escapes one of the objections 
which have been raised against polyphase motors. 

One further thing I would say and then I am 
through. I want to defend the polyphase machine 
against the accusation of the lagging current, 
against the accusation that it will queer the regula- 
tion of every dynamo that the mind of man has 
found means ќо invent. It is simply not so. If 
а polyphase motor gives а big lagging current at 
or anywhere near full loaded, it is proof conclu- 
sive that the machine has been badly designed, 
that the man who made it did not know how to 
utilize his magnetic circuit intelligently. There 
is no necessity of having more than 10 per cent. 
lagging current in any polyphase motor, and, in- 
deed, one that shows much more than this I should 
consider badly designed. As an example of what 
is perfectly feasible and practicable in the way of 
reducing lagging currents, I would say that I 
have experimented with motors of sizes up to 
twenty horse power, where the crossing the angle 
of lagging, I call it 5 here, is from 85 to 95 per 
cent. I only recently experimented with a five 
horse power motor, and I think this ought to 
satisfactorily dispose, once for all. of the state- 
ment that the polyphase motors require an enor- 
mous lagging current, And more than this, 
Buppose the current does lag 5, 10 or 15 per cent. 
It is perfectly feasible vo compensate the dynamo 
by very simple means against the lagging current, 
even where there is & considerable difference in 
phases. I recently tried such а compensating de- 
vice of an exceedingly simple and practical de- 
scription, with the result of holding the voltage 
of the dynamo practically constant from no load 
up to full load when the load itself was of the 
worst possible inductive character. The machine 
itself was а little experimental affair, one of 30 
kilowatts, constructed out of an old alternator 
frame, it being the worst machine which I could 
pick for the purpose and selected intentionally, 
but the machine required two and one-quarter 
times the excited current at the full load that it 
did at no load. In other words, it is possible to 
automatically regulate the voltage of a polyphase 
дее in spite of even a severe lag in the line 

ue to the operation of motors, and finally this 
lag due to the operation of motors becomes 
evanescent when the motor is properly designed. 
I am satisfied if I have been able to defend the 
polyphase motor against this false accusation, and 
the polyphase systems, whatever the number of 
phases, against the accusations of insufficient reg- 
ulation. 

Мк. STILLWELL. 


I have not come here with any paper, and have 
no speech prepared; in fact, I just arrived and 
have only listened to the remarks of the last two 
speakers, во that I should beafraid to go intoany 
elaborate or detailed discussion of the polyphase 
systems as I see them for fear that I might be 
taking your time in simply repeating what has 
already been said. К 

I would like to call your attention, however, to 
the exhibit which has been described by Mr. 
Scott. I believe that that exhibit marke ап ad- 
vance in polyphase work, and I know that it will 
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enable those who examine it to ascertain for them- 
selves what is practicable by this system on a 
scale that has not hitherto been attempted. In 
preparing this exhibit of the Westinghouse Com- 
pany we have not shown small machines. It is no 
exhibit of tops or models or drawings. We have 
simply shown there what we believe to be the 
best development of the polyphase system as we 
ean build it, and look at it. Now, what have we 
accomplished in that system? We have one 
generator and one transmission circuit. At the 
receiving end of the line we have direct current 
and alternating current at various potentials, 
performing every kind of work to which electric- 
ity is applicable. I think that it is sufficient to 
show that the system is well worthy of careful 
examination and study. I have no doubt that 
further advances will be made, but we have 
here machines which mechanically are very ex- 
cellent and electrically are capable of a very good 
performance. I think it would be interesting, 
if time permitted, to begin at the receiving end of 
the station and work back to the generating end 
from each kind of work that we perform, that is, 
from the incandesceut lighting, how many lights 
and how many applications we have on the way. 
If you will work that out for yourselves you will 
find that the efficiency is in all cases very high, 
and that in all except as r ds arc lighting we 
have introduced the minimum number of ma- 
chines and of applications of energy. 

We are aiming, of course, not at a partial solu- 
tion of the problem of transmission, but at a 
broad and general solution, the door to which 
was opened by the invention of the polyphase sys- 
tem. Therehave been very many partial sulutions, 
and we have as the result of such the direct cur- 
rent systems of limited applicability and the 
single phase systems. We have here а system 
which performs all kinds of service over a single 
transmission wire and from a single generator. 
Of course in а large station we would use several 
generators and as many circuits ав might be de- 
manded by the &mount of power needed. 

Now, I have one thing to say in regard to the 
evolution of this business. There are concerns 
in it—manufacturers, and those whe propose to 
buy, users, and lately we have an intermediate 
class, consulting engineers, as yet less numerous 
on this side of the water than they are on the 
other. We are very glad to welcome them in 
their work, as they certainly have their place in 
protecting the interests of the customer, and also 
in explaining to the customer what the manufac- 
turer 18 trying to sell him, to assist the manufac- 
turer in convincing the customer that he is war- 
ranted in putting in his share of the necessary in- 
vestment to carry the thing through. 

Now, we have in this plant attempted to do 
this. We have spenta arge amount of money in 
putting in a very large and expensive exhibit of 
our machine, and will be glad to exhibit it to 
those who may be interested and to whom we may 
properly extend that courtesy to make such tests 
as will, we think, ғала Aaa as to the perform- 
ance of the apparatus. We have not attempted to 
show the insulation of our circuits for long dis- 
tance transmission, although we might have run 
a circuit around the city of Chicago and come 
back to the switchboard, and carried our poten- 
tial at 10,000 volts and operated it. That has been 
demonstrated in Germany over a longer distance 
and over a higher potential than our very high 
potentials are in commercial and successful opera- 
tion in this country. Now, it seems to me that 
the consulting engineer is the man who must put 
two and two together and solve this problem for 
us. He is the man to stand up to the customer 
and to the world and say, this thing is practicable 
and it isa success. It is not for the manufacturer 
to pay for the apparatus and install itand operate 
it and guarantee dividends, as has sometimes been 
proposed. 

The Chairman—I see a gentleman here who is 
familiar with long distance transmission, Mr. 
Freke of Munich, who is well known in connec- 
tion with the subject of distant transmission. I 
will ask him to make a few remarks on the sub- 
ject. 

Mr. FREKE. 


I have heard here that some have resommended 
to you the polyphase and some the direct cur- 
rent. I should like to say that no system is the 
best. I think the direct current system is a very 
good one, the polyphase current system is a ver 
good one, and the single phase current system is 
а very good one for the transmission of power. 
For the purpose of demonstration I should like 
to give you some instances from the other side of 
the water. I will not speak of Genoa, as I sup- 
pose M. Thury will tell you himself of the trans- 
mission of power there, where they are operating 
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with 6,000 volts and & perfect system of dy- 
namos. 

We had in Germany two years ago a long trans- 
mission of 100 miles by circuit up to 30,000 volts. 
but people seem to be incredulous when I teil 
them of it. They said, well, it is very good for 
an experiment, but we should like to see some line 
working for a long time. Well, gentlemen. I can 
tell you I was at the works of Oerlikon two or 
three months ago, and 1 saw the tranamission of 
power working, which had been in operation for, 
І suppose, 15 months, of 18,000 volts. It wasa 
three phase current transmission on the same 
ее as the transmission from  Lauffen to 

rankfort, the work being perfectly good all the 
time. Their motor was a 300 horse power motor 
constructed in the вате manner as the gene- 
rator. 

Now, of the single phase system I said it was 
also good. I saw in Switzerland a 100 horse 
power transmission. I will tell you it was nota 
self starting 100 horse power motor, but hada 
very good device. It was for lighting а mill, and 
there is а small single phase motor of 2 horse 
power to put in motion the big one. As soon as 
the big one was in place the generator was coup- 
led together and worked well as à motor. Now, 
this little single phase motor is now constructed 
by Messrs. Brown, Boveri & Co., the well-known 
builders, up to, I suppose, 10 horse power, as I 
have seen motors in perfect condition. They are 
put in action a two phase motor, and as soon as 
the motor is running and synchronized with a 
generator itis put on the main circuit ae a вїп- 
gle phase motor, and runs nearer synchronizing. 
and does notstop at ап overloading of 50 to 100 
per cent. These motors we have in use in a little 
town near Munich, and I can say that of the 15 
motors they have there there is not one that bas 
given any trouble and the people that use them 
are all very content with the work they are do- 
ing. 

I might conclude by saying what I did before. 
that no system is the best. I do not think 80. 


One system may be the best for some special 


work, but there is no only one best system. 
Pror. THOMPSON. 


May I first speak for M. Thury? He has asked 
me to place before you the following points: 
There is at Geneva a transmission of power ata 
constant potential of 1,200 volts, with a simple 
continuous current, the motors being shunt 
worked. There is another at 3tanzerhorn work- 
ing with а generator of 150 horse power at 1,500 
volts and about 70 amperes. This works three 
motors each of about 60 horse power nominally. 
There is another case of distribution with con- 
tinuous current, but with excitation with the 
generating plant. consisting of dynamos in series. 

This ів from Biberist to Rondchatel, a distance 
of 29 kilometers, about 20 miles. Two genera- 
tors of 200 horse power each, current of 40 am- 
peres, 3,500 volts, tried up to 4,500. A fourth in- 
stallation is at Genoa in Italy. There is a con- 
tinuous current having a constant flow of 45 am- 
peres, eight dynamos as generators, all joined in 
series, each nominally about 1.000 volts, each 
abeut 60 horse power, these eight not running 
quite at 1,000 volts each, the line being at 6,000 
volts in ordinary work, because if you keep the 
eurrent constant the volts will vary according to 
the demand at the other end. There are two cir- 
cuits feeding motors, varying from 5 horse 
power to 100 horse power, and from 100 volts to 
2,000 volts, and these are all examples of practical 
installations for which M. Thury makes himself 
responsible. 

Now, to speak for myself, first of all let me 
deal with the continuous current problem. Let 
me point out that for other purposes than the 
mere furnishing of arc lights, machines have 
been constructed, continuous current machines. 
to work out high voltages. In London Mr. Es- 
sen has designed various dynamos working at 
from 1,000 to 2,000 volts, using commutators of 
the ordinary kind, but when 1 say commutators 
of the ordinary kind I mean that they were the 
ordinary straight bars of hard copper or some- 
thing of that kind, but they were specially in- 
sulated and they had to take special precautions 
against lapping over. In one machine they 
adopted the plan of wiping out any ordinary 
spark that might occur upon the commutator by 
imbedding the whole thing in a mass of asbestos 
which wiped out any spark which might be 
formed under the brush. It was a rough and 
ready device, but it ‘‘ got there.” 

Again, in Germany, Mr. Lavier has carried out 
many examples of transmission of power with 
continuous. currents at 1,000 volts. The difficul- 
ty does not seem to arise so much from the 
sparking of the commutator as from the inherent 
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difficulty which is met with everywhere when | 


ou begin to apply with continuous currents апу 


h voltage, namely. that of electrolysis of your 


insulating surfaces or insulating materials that 
may occur in any place exposed to moisture. 
We know that electrically caused fires from | 
in the mains more often occur with the. cont’ ay, 
ous current than with the alternate, nd-d- abt be- 
cause the eontinuous current draws u: 
gis in the moisture and the alter „у 


does not do so, at least not in? 
114 „ une same way. . 
May 1 point out that in «he old-fashioned uni- 


versity town of Oxf a, England—I must not - 


n sera н "sh long distance transmission 
CORB ous -5' 1g а transmission of power by 
5 ou rents at high voltage. The town 
8 Supplied from a lighting station something 

9 а “nile and a third, over a mile and a 
quw er, and the current is brought in at 
В” ,mething over 1,000 volts, while in the city of 
Oxford this current is transformed by continuous 


current transformers, that is to say, from motor - 


dynamos, to the low pressure of 100 volts, and 
conveyed into the neighborhood all around, from 


house to house, and that installation has been go- . 


ing on now for many months and goes without 
any trouble. These rotating and continuous cur- 
rent transformers have a very high efficiency, 
and so far as my information goes there is no 
trouble from the sparking at the commutators. 
Now, let us go to the alternate current work. I 
would invite every electrical engineer interested 
in this subject to study very carefully the instal- 
lation at Rome, which is fed by the power of the 
waterfall 14 miles away, where there isa station, 


erectel by the firm of Ganz of Buda-Pesth, | 


where the water from the waterfall falls down 
turbines and drives alternate current machines 
which supply current at from 5,000 to 6,000 volts. 
carried across 14 miles over the Campagna until 
it arrives outside the gates of the city of Rome, 


where there is a transformer station which brings: 


it down from 5,000 or 6,000 volts to something 
over 1,000 volts, from which again lines go into 
the city to be traneformed down to 100 volts, being 
the low pressure for the work. 

I have listened with great pleasure to the dis- 
cussion originated by Dr. Duncan and carried on 
so ably by the engineers of the Westinghouse 
Company upon the question of the polyphase 
transmission. I have studied 
transmission at Frankfort, where we had it im 
some 8 or 10 different systems, all rivals of one 
another, from the various houses of Germany. 
We had the great houses of Schackert, Siemens 
& Halske, Lehmeyer and several others, each of 
them showing their own way of carrying oat a 
рург system, апа we could compare the one 
with the other, апа it was very interesting to see 
how they all had solved in their own way that prob- 
lem to which во much attention has been drawn 
here, namely, making a rotary transformer trans- 
form a continuous current into a simple alternate 
current. No doubt their rotary transformers 
will be of service in the iadustry, but I imagine 
they will be of service rather in particular ia- 
stances than in any kind of general way. Let me 
entirely endorse the remarks of Mr. Freke. that 
there is no best system, that each system is the 
best for its own purpose. What would you 
think of an engineer who eould stand on the 
platform here and say that he had invented, or 
that any man alive had invented, the best steam 
engine, and that there was no other? You would 
want to know what that steam engine was best 
for, whether it was suited for a mill or a thresh- 
ing machine or а large factory or a steamboat or 
a locomotive. There is no best steam engine. 
There is no best dynamo, and there is no best 
motor, and there is no best system. They are 
all right. They are all best. 

Well, then, what is the polyphase system com- 
posed of, and what is the simple alternate system 
eomposed of? Iam not going to prophesy. I 
do not know what ten years may bring forth, but 
I willgive you my own personal opinion ав to 
how the thing stands at present. I do not love 
the complication of three phase transformers, and 
three phase switchboards, and three phase mo- 
tors. I love the three phase or the two phase 
alternate current dynamo and motor. They are 
very beautiful. They can do & great many 
things with them, but I do not love the complica- 
tions of switchboards and transformers. I do not 
iove such а complication as that. 
beautiful, it is drm fine, it is costing а mint 
of money, but I do not love it because of its un- 
necessary complications. For all distribution 


distribution, I say, not transmission 


systems—where you have not only to transmit 
but to distribute to this and that and the other 
consumer, I believe you will abandon all the 
complications of polyphase work, and that you 


electroly- | 
aating current 


thet polyphase. 


It is very 
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will reti дуц to simple alternate current methods, 
and believe you will find that the bugbears 
thr , have been raised, the ghosts that have been 
ut up to frighten you off the simple alternate 
current system, will disappear in practical work, 


oak, > and that the motors can be made as highly effi- 


cient and as comfortable with simple alternate 
currents as with apy polyphase system. As I 
ssid before, І do not desire to prophesy, but I 
venture to predict, not in the way of prophecy, 
but simply giving you my personal opinion, that 


the simple alternate current work will be the 


thing which ten years hence will be found to be 
effective for all long distance transmission where 
you want to distribute at the consumer’s end. 
One final word in conclusion. We in England 
are trying to get our stations—I am speakin 
mainly of lighting stations— whether they wor 
by high voltage or low, down to the utmost sim- 
plicity of engineering. We shall have one type 


of engine suitable for its purpose, not half a doz- 


en different scratch lots in the same station, and 
one type of generator. We have one simple bar, 
or at most three, if you are working on а three 
wire distribution, Everything is tending in the 
Vu nn of simplicity, апа the results a1e excel- 
ent. 

If I had come over here expecting to go back 

to England and say the apparatus you are work- 


ing with has got down to such а beautiful stage of 


simplicity in the States that you will have to give 
up everything you have got in the old country and 
adopt the polyphase system. I should think that I 
would have been very effectively disillusioned, 
but thecomplications of those two diagrams which 
І see before me, although they represent a most 
enormous amount of research, of invention, of 
instruction and of capital fearlessly placed at the 


disposal of the inventors, are sufficient evidence 


to my mind of the correctness of my views. I ad- 
mire what has been done, but while admiring it I 
cannot help ihinking that there is something 
simpler which will be the successful machine of 
the future. 


Prof. Thompson's remarks were greeted with 
great applause, and at the conclusion the chair- 
man introduced Prof. George Forbes, of London, 
who addressed the section as follows : 


Pror. FORBES. 


Nothing, Mr. Chairman. and gentlemen, could 
give me greater pleasure than to be told that I am 
to be limited to tive minutes. 1 have half an hour 
ago landed from the cars and I have only just 
been able to manage to come into the tail end of 
your discussion. I had expected to arrive early 
this morning and to be here on time, and [ 
traveled in order to be present at this discussion. 
I labor under the disadvantage of not having 
heard the papers read, of not knowing what the 
subject under discussion is, of only having heard 
the last part of Prof. Lhompson's remarks, and 
being suddenly called upon to adcress you on the 
subject under discussion. I know that the sub- 
ject nader discussion is the subject which has been 
continually occupying my mind for many years 
back, for which І have been making journeys to 
the United States year after year and to every 
part of Europe where I thought work in this di- 
rection was being done. It is a work which dur- 
ing the last year and a half has been the incessant 
occupant of my mind, and not one-quarter of my 
time, awake or asleep. has Been taken away from 
this subject, and it is impossible to compress into 
five minutes all the things I would wish to say to 
you on this subject. Briefly let me take up the 
points which Prof. Thompson was alluding to, and 
say а few words on some of them. 

The first question that arises in this matter is 
the relative importance of direct and alternating 
currents. Prof. Thompson has wisely said with 
regard to the different systems that each has its 
own sphere of action. e is perfectly right, and 
everybody who has gone thoroughly into the 
question will agree with him. The grandest work 
in connection with the use of the continuous cur- 
rent for transmission to distances is that which I 
have seen at Genoa. They have done a splendid 


work in putting that down, worxing at high vol- 


e. They have worked even up to 6,000 or 8,000 
volts. They sre now doing other work in the 
same direction. The continuous current can be 
used for transmission to a distance, and in many 
ways it is extremely convenient, but it has none 
of the beauty, none of the diverse applications of 
the alternating current. The trouble which ex- 
ists in the commutator is a very serious one, and 
I will not dilate upon it further as it has often 


been spoken of. The trouble in insulating the 


armature is & very serious one, largely because in 
continuous current machines the armature must 
be the revolving part. In the alternating current 
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we may have the armature às the fixed part. “In 
that case the armature is just as eagy-to-ipeulate 
as the high tension side óf-4 transformer. ‘You 


may put oil into it if you wish to carry off the 
heat, but if you trust in any way, and it-is danger- ` 
ous to trust 181, to its extra insulating properties, 
it is perfectly unmoved. You may place the wires 
so that they are not acted upon nye mechanical . 
action of the magnetic field. Prof. Thompson 
has said to connect the generators in series and 
you get your best insulation. At the receiving 
end ‘it is necessary to do the same. You cannot 
have 25,000 or 10,000 horse power motor in every 
workshop, and you must put them in series an 
the complications are manifold. I will not go 
further into this question. I have stated the 
general points and I will now devote the remain- 
ing two minutes to another subject. . MEC 
he great charm апа beauty of the alternating 

current lie in the flexibility introduced by means 
of the transformers. It is impossible to overrate 
the advantages of the transformer. À continuous 
current introducing rotating transformers has no 
comparison with the simplicity and the practica- 
bility of the alternating current transformer. I 
was pleased to hear Prof. Thompson speak about 
the single phase. The single phase isa great 
thing at present and has great possibilities in the 
future. I have had a very long experience of 
synchronizing alternating machines used as 
motors, and I have the very highest opinion of it, 
but they are only applicable in such cases where 
the motive power is required constantly. day snd 
night, from week's end to week's end. For elec- 
trical construction works the synchronous motor 
is admirably adapted, and also to motor mills, 
but for all appliances where we have to start, stop 
and reverse our motors, itis practically out of the 
question to put in the synchronizing system. I 
have watched in the workshops of the greatest 
practical electricians in the world the progress 
that they have been making in the last three or 
four years in the evolving of an alternating cur- 
rent motor which shall stop and reverse with 
facility. Until quite lately there were none of . 
those which were thoroughly suitable and applica- - 
ble to ordinary lighting circuits. Now, however, 
we are able to ase, as Prof. Thompson has said, a 
polyphase system for starting the motor, and use 
it synchronously afterwards, or nearly synchron- 
ously. Thisis avery great advance and I per- 
sonally have great hopes that the single phase is 
going to play a very important part in the future. 

On the subject of the best means to adopt, my 
tongue has been considerably tied, and with re- 
gard to the relative advantages of the three 
phase and two phase systems, on a late occasion, 
at the Electrical Light Convention at St. Louis, 
when I was asked to speak, for reasons which 
were readily appreciated, I was not able to speak 
on that subject. Those reasons no longer exist. 
I beg to say that as far as I have studied the two, 
and I have given a great deal of personal and 
practical study to it, my opinion is that they are. 
both very good, both very excellent, that the three 
phase is an attractive one from its theoretical 
beauty, but in practical execution the two phase 
is better. The reason why I have a dislike to us- 
ing the three phase is, firet, the complications 
caused by having three conductors, all inter- 
connected. This introduces troubles in locating - 
the circuit. It introduces troubles in testing, 
and it introduces troubles in correcting a fault 
which has arisen. Icanimagine the perplexity 
of an ordinary central station attendant when he 
is told that there is а fault in the line, in his en- 
deavors to find it; if it is а three wire system 
where that fault is, it increases the labor enor- 
mously, and with two phase the wires may be 
interconnected or they may be separated. I 
prefer to have а two phase system with separate 
independent circuits, and then they аге 
more easily managed, and more easily regu- 
lated. Moreover. when the three circuits are - 
interconnected each one has an influence on 
the other. If you overload one circuit and 
underload another circuit, the underloaded cir- 
cuit has a pressure enormously higher than the 
overloaded circuit. That is a fact which is gener- 
ally known. Itis not generally known that if 
you have three circuits, А, B and C, on the three 
phase system, if A is overloaded and B and 
C are not loaded, then B may be а higher voltage 
than A, but C hasa higher voltage than either of 
them. That is a fact that is not generally known, 
and has to be known to be appreciated.  Itisa 
very serious drawback to the use of the three 
phase system. For lighting purposes it condemns 
it. Ihave advised the officers of the Cataract 
Construction Company to rejeot the three phase : 
and to build their first dynamos with two phases, . 
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Electrical 
Literature. 


The science of electricity, in 
spite of its youthfulness in com- 


parison with most of the other branches of 


science, has been a subject for study by some of 
the most notable scientific men in the world, and 
possesses a considerable amount of literature in 
regard to pure theory and mathematical deduc- 
tions, as well as treatises of a popular and his- 
torical character, but one branch of this subject, 
and the most important one, viz., the practical 
text-book, is yet almost entirely unknown in 
this class of literature. | 

The most prominent books treating of eleotri- 
cal subjects which we have to-day are almost 
purely theoretical, deal with machines already 
built and the mathematical demonstrations of 
general electrical laws. The other books are 
chiefly descriptive in character, and not in- 
frequently contain much that is absolutely use- 
less, including minute details of dynamos and 
electrical apparatus which pertain to ancient 
history and are practically obsolete in present 
times. 

While these books collectively contain most all 
of the information extant in the electrical field, 
this information is so scattered, and is so often 
buried beneath a mass of complex formules, that 
it remaius almost inaccessible to the grasp of the 
average beginner in the study of electricity. 

In every other branch of mechanical science 
there are to be found text-books which give in 
concrete form practical data and rules for the 
guidance of practical workers, and while these 


books are in the line of memoranda and note 


books, and are not to be considered as substi- 
tutes for the more complete works from which 
they are compiled, they are nevertheless the 
most useful volumes in the library of the prac- 
tical electrician. 

Take for example the subject of dynamo or 
motor designing, with which the consulting 
engineer is often confronted, and assume any 
particular conditions of size, weight, speed, ete. 
A few men in the manufacturing business, and 
others who have become familiar with the subject 
through experience, are the only ones capable of 
undertaking this work, for the reason that no one 
outside of the few mentioned are in the posses- 
Sion of necessary data, 

Such information, which is the most essential 
kind, is not to be found outside the private note- 
books of & few men, and it is in just this respect 
that the literature of electricity is found want- 
ing. А text.book could be readily compiled 
whieh would enable the student to design an 
efficient dynamo according to the conditions im- 
plied without even the use of higher mathemat- 
ies, and it is doubtful if the calculus enters into 
the caleulations of the most successful designers 
of dynamo machines. It ів just as well to recog- 
nize the fact that there are too many factors en- 
tering into this problem to make its solution а 
definite one. 
riety of conditions which may be dealt with ac- 
cording to the special requirements, and which do 
not admit of any single absolute solution. Be- 
ginning with the armature, we have the diameter, 
speed, winding, section of core and degree of 


In almost any case we have a va- 


saturation, besides a number of other conditions, 
all of which may vary, and it is only by assam- 
ing values for certain of these factors that a gen- 
eral solution is possible. The problem. there- 
fore, contains five or six independent variables 
which the most astute mathematician would at 
once pronounce incapable of solution. 

We find then that in -this branch of work the 
practical formule are largély empirical, and are 
based upon the result of experience. For this 
reason a handbook dealing with the subject of 
electrical machine design in the same manner 
that the numerous mechanical and civil engineers’ 
handbooks treat their respective branches, 
would be not only a welcome addition to the lit- 
erature of electricity, but a much-needed help to 
the practical workers in the science. 


The Situation Boston people who are not in- 
of the siders, and some New York peo- 
Sham Trust. ple,are wondering at tbe appa- 
rent strength of General Electric stock. Itlooks 
to EnEC1RiICITY as if the apparent strength of an 
8 per cent. stock still selling below 50 requires 
little comment. 
Readers of this paper have been kept well 
posted from week to week on General Electrio 
news. When there is news we have it, and have 


it straight. 
But it should be remembered that the news of 


a battle is only news when the fight is going on 
or immediately after. The doings of the de- 
feated and surrendered army are of slight inter- 
est. We have, therefore, paid little attention of 
late to the battered and defeated General Elec- 
tric Company. Of news there has been none, 
and it is yet a little too early to write history. 
Boston is still thoroughly imbued with the idea 
that all the troubles of the General Company are 
an inheritance from the Edison General Com- 
pany, that the condition of the latter company 
was misrepresented at the time of the consolida- 
tion, and that an immense floating debt was hid- 
den. Any one who knows anything whatever of 
the inside workings of the Edison Company 
knows that this was an impossibility. Either 
Mr. О. A. Coffin is a blockhead (which he is 
not) or else he knew exactly where the Edison 
Company stood. The information was within his 


reach. 
The burden of misrepresentation is on the 


shoulders of no other man than Charles Ali Baba 
Coffin. He came to New York with the endorse- 
ment of Mr. F. L. Ames and other Boston capi- 
talists of stanaing and high reputation, and it was 
this endorsement, rather than any special knowl- 
edge of the man himself, that Drexel, Morgan & 
Company accepted. They believed in him be- 
cause they knew the character of his friends. It 
is now known, and susceptible of proof, that for 
once the house of Drexel, Morgan & Company 
were humbugged. It has been until now an un- 
written fact (and it is a fact) that the late Ғ. L. 
Ames had changed his opinion of Mr. Coffin ab- 
solutely, and that he was working in entire har- 
mony with the Drexel-Morgan interest to rid the 
company of Coffin and his fellow gamblers who 
had wrecked the concern. With Mr. Ames gone, 


* this result may be longer postponed. 
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The chief interest іп the situation now centres 
in the question, Who is in control? This ques- 
tion is often asked, but has not yet been authori- 
tatively answered, and for good reasons. Neither 
faction is to-day in full control, and when 
the returns are all іп Execrriciry will be 
the first to announce the result. We feel at 
liberty to say that Mr. J. Pierpont Morgan is 
intensely interested in the stock. which was 
Strongly recommended by his house asa purchase 
at par; and it is well known that Mr. Morgan’s 
plans are not easily learned in Wall Street. We 
look for a radical change in personnel and in 
policy within а few weeks. 

The financial condition of the company does 
not need to be discussed. Receivership papers 
were drawn up some five weeks ago, but the ne- 
cessity for filing them has not yet arisen. | 

As to the withdrawal of the Fort Wayne Com- 
pany, oool-headed men will suspend judgment. It 
is either бола fide от itis not. There is an un- 
certainty in all human affairs," and two old cam- 
paigners like Mr. McDonald and Mr. Ooffin need 
to be watched closely. Rumor has it that the 
Fort Wayne Company will be called the Western 
General Electric Company. 

When the cat jumps ELROTRIOrrr will get a 
snap shot, and will duly record his landing place. 

prs ee 


Our Considerable has been suid pro 
Foreign and eon in rega:d to the re- 
Critics. sults of the International Elec- 


trical Congress at Chicago, and while many of 
our contemporaries appear satisfied with the 
work transacted by that body, a few have criti- 
cised it without stint. 

In regard to the work of the chamber of dele- 
gates there can be but little to criticise, as the 
views of the various representatives had previ- 
ously been thoroughly discussed by them in the 


electrical press, long before the date of the oon- 


gress, and for this reason nothing remained to be 
done during the limited session of the congress 
beyond ratifying the decisions which were at 
the time of the meetings almost foregone conclu- 
sions.  . 

The criticism in regard to the discussions of 
papers, while in some respects justified, is also 
carried beyond the limit of reason. One of the 
critics laments the fact that nothing new was 
disclosed "; and lamentable as this may be, it is 
entirely conceivable that even an International 
Electrical Congress may be insufficient as an in- 
centive to new and brilliant discoveries, The 
criticisms on the character of the discussions, 
however, we feel are not unwarranted, but the 
failure in this respect cannot properly be charged 
to the congress as a body. Ample time was given 
to the authors of the papers to forward their 
manuscript and have it put in type before the 
meetings, but with a very few exceptions this no- 
tice was disregarded, and almost all of the papers 
were heard for the first time at the meetings, 
giving no opportunity for the members to study 
the subjects discussed or to prepare any careful 
consideration of them. Whatever is said upon 
this subject, it must be apparent that.the failure 
in preparing advance copies of these papers, with- 


out which intelligent discussion was impossible, 
rests solely with their anthors.in not complying 
with the regulations laid down by the congress, 
which called for the papers in ample time for 
printing and distributing in advance. 


Me RITE 

Is А MAN like Mr. C. A. Coffin, whose chief in- 
terest in life is stock gambling, who has encour- 
aged all his intimate friends among his employ- 
ees to follow the same bent, going so far at times 
asto carry their margins for them, the proper 
man to be at the head of a large manufacturing 
enterprise ? 


Perey же 
OLEVELAND bankers will do well to consult 
well, Mr. J. Pierpont Morgan, for instance, be- 
fore they turn the money of their depositors over 
to Mr. Coffin to assist him in prolonging what 
has been from the first а disgraceful confidence 


game. 
..4...0»-.... 

А GENTLEMAN of high standing in the trade said 
to us last week that Mr. Coffin made the mistake 
of his life in not getting control of ELECTRICITY a 
year ago. Not so. He showed exquisite judg- 
ment in not making any such attempt. 

ө,» vio se ne 

WHEN the General Electric gambler employees 
get so low in pocket that they can't patronize a 
legitimate broker, they can still lose their fives 
and tens in the bucket shop which occupies a 
prominent place on the ground floor of the 
building at 44 Broad street. 

E yeso 

THERE is renewed gossip of a consolidation of 
Westinghouse and General Electric interests. It 
is all nonsense. Апу such consolidation is an 
absolute impossibility. 

8 о. ·.- -. 

THE MEN who are claiming that the Edison 

lamp patent runs till 1897 will know more in 


sixty days. 
о. 


Іт wL be evident to those who read the com- 
munication on the Fall of Babylon " in another 
column, that Recapitulator” has been a close 
reader of ELECTRICITY. 

rey esee 

By A STRANGE coincidence Mr. C. A. Coffiu 
and Mr. B. E. Greene were both registered at 
the Hollender House, Cleveland, on Friday last. 

......0-:».... 
“LL MINE beneath their deepest schemes and 


blow them to the moon." 


An electric street railway was built under 
somewhat unusual circumstances at the little 
Duteh town of Hanover, in Pennsylvania. A 
fair was to be held there during the third week of 
September. The residents were anxious to have 
the road in operation during the fair. The work 
not progressing fast enough for their satisfac- 
tion, they volunteered to help build the line 

atuitously, and merchants, mechanics and pro- 
essional men took up the pick and worked 
in turn on the street. A procession of about 
100 men from a neigaboring о авв entered 
the town one day, headed by & brass band. The 
men carried shovels and picks on their shoul- 
ders, and at the command of their leader set to 
work and made the dirt fly for several hours, 
during wbich time the band discoursed lively 
airs. When nightfall arrived the men formed 
into а solid phalanx, gave three cheers for the 
electric road, shouldered their tools &nd marched 
to their homes. 


CORRESPONDENCE. 


The Chicago District Office is Mr. Sunny's 
Private Snap. vx S | 


To the Editor of ELECTRICITY. . 

My attention has been called to an article in 
ErnrxcrRicITY of Sept. 6 in which you seem to ex- 
press surprise that Mr. B. E. Sunny, general 
manager of tbe Chicago office of the General 
Electric Company, should be called to New York 
to explain how the final balance sheet of his 
office should show а net loss of a quarter of a 
million dollars." E P Ж 

Allow me to say that ''there are stranger 
things in this world than аге dreamt of in thy 
philosophy, Horatio," but the strangest of them 
all is the management of the General Electric 
Company in this so-called Western District. To a 
business man it is surprising, patterned as it 
seems to be after the manner of politicians, who 
on the eve of а general election, to perpetuate 
their power, attempt to blind the eyes of the 
people by а so-called policy of retrenchment and 
reform. Permit me to give you a few facts to as- 
sist you in solving the problem. 

Under Mr. Sunny's management the sales de- 
partment of the Chicago office alone, aside from 
the large clerical force engaged, is divided into 
seven: departments—railroad, central station, iso- 
lated, supply, meter, motor and mining—at the 
head of each a high salaried manager, particular 
cronies of his, educated in his peculiar methods 
of doing business. The several departments em- 
ploy all told from 25 to 80 salesmen, or a mana- 
ger to every four agents. The late ‘‘ close the 
barn door after the horse is stolen policy " of Mr. 
B. E. Sunny is as ridiculous as any of his previ- 
ous acts, discharging as he has many poor paid 
employees through whose labors the business 
has grown to its present large proportions, but 
still retaining all his high salaried managers, his 
particular friends. Is it & wonder that you or 
any business man would express surprise? Is 
there апу business, however prosperous, that 
would not fall behind under such a policy? With 
such а showing the many stockholders cannot 
but look anxiously for the return of the next 
* dividend declaring day." Enough at present. 
If you wish, I may at some future time throw 
a little more light on the ways that are dark and 
peculiar" in the Chicago office of the General 
Electric Company. Yours, 


Chicago, Sept. 15, 1893. STOCKHOLDER. 


THE FALL OF BABYLON. 


A Recapitulation. 


Below is given а summary of a few of the im- 
partial items on the way that the Only Electric 
Company down in Lynn carry on their business, 
previously published in the popular electrical 
journal, ELECTRICITY. 

How any company who depend onthe commer- 
cial world for their livelihood could expect to 
exist when they have treated the outs,” as they 
term them, as they have, would be hard to an- 
swer. 

The games of deception played and the fairy 
tales told by the company which formed the 
nucleus of the whole nefarious conspiracy will 
remain on history's pages as a horrible exam- 
ple," ав one of their engineers termed the direct 
current plans :ubmitted to the Niagara Consoli- 
dated Company before they got an inkling of 
what some other company was doing. 

Their contribution of $1,000 to the New York 
Press Club is where part of their next January 
dividend has gone. 

Said a large contractor: “Тһе daysand doings 
of such a Trust are numbered." -And he had 
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cause to. Having signed a $200,000 contract, he 
was tendered in payment a check discounted to 
the tune of $12.000. When he insisted, they tried 


all the. bluff games they knew, but the contractor - 


was firm and was finally paid. Any business 


firm who can trade with such & deceiving com- | 


pany must be sorely in want. 
Then came the Detroit episode. Detroit wanted 


municipal lighting by the vote of its people. 


The Only Company did not want that they 
should. At a Common Council meeting the 


mayor of the city produced $200 in bille, the 


paltry sum which had been given to one of the 
aldermen as a bribe, It is said that they were 
going to spend $25,000 in this way. Here's 
where the useless expenses count up. 

How any city can negotiate with a company 
having such low, sneaking methods of procuring 
business is hard for one to see clearly. | 

While the Only Company have some smart en- 
gineers down in Lynn, they are not over inge- 
nious or of the inventive nature, as their line of 
production shows. 

They wait for the sun-Brown-ed engineer from 
Switzerland to design their four-pole generator, 
and a Western-house for its alternator, direct 
copy. But they are afraid that this Western- 
house will have something new, 80 they send one 
of their draughtsmen down there to enter their 
employ for the sole purpose of stealing all he can 


that is new and send it to the New York office. 


But this Western-house knew a thing or two, and 
while a little late, they had the whole gang of 
thieves and bulldozers arrested. True bills were 
found against them, and convicting letters were 
shown with their signature on them, but the jury 
disagreed. This shows that at least there was 
some ground for the charges, and that some jury- 
men could not be bribed, possibly. 

From the lawsuits that they carry on, one is 
not surprised that they had to have another com- 
pany formed to supply them with funds to pay 
debts and carry on their bluff games. Just what 
8 share in the third company signifies it is hard to 
tell. 

They try to shut up all competing lamp fac- 
tories, but only encourage the Lankoe inventive 
powers by so doing. 

They make the flimsy misrepresentation that 
they own all the patent rights on the under-run- 
ning trolley, which is really more comical than 
serious. 

The Joliet Prison affsir shows bribery and 
Yottenness somewhere. The Illinois Legislature 
having appropriated $200,000 for an isolated plant, 
advertised for bids in the town paper, with а 
circulation of several thousand, more or less, во 
every engineering company could see it, and a 
Chicago weekly. 

The plans and specifications submitted to the 
different bidders all bore the stamp of the Only 
Company, and were so worded that only their 
apparatus would answer all the specifications. 
Boilers were drawn in the plans which could only 
be furnished by one manufacturer, who of 
course stood in with the Only Company. 

Stock of such a company has been a regular 
Wall Street football. When stock whose par 
value is $100 sells down to less than 50, and pay- 
ing 8 per cent., which is of course at the present 
price more than 16 per cent. on the amount in- 
vested, isa drug on the market, there must be 
something rotten in Denmark. 

Their latest known low.lived trick at which 
they have been caught is the stealing of signs 
from the exhibit of another Western concern’s 
exhibit at the World's Fair. 

lt seems to be against their nature to conduct 
their business on an honorable basis, and the 
sooner they drop out of the commercial world 
the better it will be for all concerned. 

RECAPITULATOB. 


Japan. 
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i Bids Wanted. 
Bids will be received up to October 2 next ' 
for apparatus for an eleétrio light plant at the 


State Asylum at Wernersvile, Pa. Specifica- ^ 
other. Column 4, where the losses are much 


tions, etc., шау be had of Mr..R 


К. Meckle & Co., 
Drexel Building, Philadelphia. | 


W. А. Drysdale, 20 Hale Building, Philadel- ` 
. phia, will furnish specifications, ete., for a plant 
at the Norristown, Pa. , Asylum. Bids will be re- 


ceived until October 25. 


iron for Transformers. 


BY PROF. J. A. EWING, F. R. 8. * 


In selecting iron for use іп the core of а trans-. 


former, the first consideration is smallness of 


. hysteresis losses; high permeability is compera- 
"tively a secondary desideratum. These two good 
qualities do not necessarily go together; the 


curve of the B-H cycle may have a relatively 
easy slope, and yet inclose a relatively small area. 


In actual tests the author has noticed that the - 


order of merit in a set of samples is not always 
the same if permeability be made the criterion as 
it is if smallness of hysteresis losses be the cri- 
terion. | 

Notwithstanding the obvious and well recog- 
nized importance of small hysteresis losses in 
transformer iron, the metal that is actually used 
is often of а very poor quality in this respeot. 


"The author has been much struck by this in the 


course of а recent experimental inquiry in which 
ten or a dozen specimens of iron were examined, 
most of which were supplied either as trans- 
former iron or as specially pure metal prepared 


` for the purpose of the experiment. In only one 


case were the hysteresis losses as low as they had 
been found to be in some wire which the author 
tested in 1881, in the laboratory in the University 
of Tokio, and in most cases the losses were much 
greater. In the Japanese tests which were made 
before the days of ulternate-current engineering, 
when the word hysteresis was to be found 
nowhere but in the Greek Dictionary, wires were 


taken at random from the stock which the labor- . 


atory chanced to furnish. Two of them were 
&bout equally good; one of them was probably à 
piece of native iron, and the other was wire sent 
by an American ane to an exhibition in 
Since then many observers have made 
tests, and, obtaining decidedly inferlor results, 
have not unnaturally been led to express them- 
selves in terms of politely veiled skepticism 
about the Japanese figures, It is therefore inter- 


esting to notice that one sample among those 


most recently tested by the author has given re- 
sults which are substantially on a par with 
those given by the Japanese wires. Under 


strong magnetization it is not quite so good, 


but when the magnetization is moderate or 
weak there is practically no difference. The 
gample in question was thin sheet iron, used by & 
well-known English firm in the building of their 
transformers. But the corroboration of the old 
figures, interesting ав it is, only serves to empha- 
size the contrast between the good and the bad. 
Other iron. also used by eminent makers of trans- 
formers, and also, likethe last, carefully annealed 
before testing, turned out во markedly inferior 
that the author does not care to indieate the 
sources of his specimens by any more particu- 
lar description. And the case was even worse 
with some iron supplied as specially soft and 
pure. 

The following figures may be taken as repre- 
sentative. They give the value of 2 НАТ, or the 
hysteresis loss incurred in а complete cycle of 
magnetic reversal, for various values of the mag- 
netic induction B which is reversed. Column 1 
states the resulta of one of theold Japanese tests, 
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column 2 refers to the good sheet iron mentioned 


above, ànd column 3 refers to another specimen 


of transformer metal, where it will be seen the 


losses are about half as great again as in the 


greater still, relates to a test of some wire which 
was furnished as a specimen of particularly fine 
Swedish charcoal iron. 


TABLE oF Hysteresis Losses. 


Values of ? Hdl: 


2000 400 490 600 1100 
3000 780 800 1150 2150. 
4000 1200 1260 1780 3300. 
5000 1680 1770 2640 4700. 
6000 2900 2370 8360 6200 . 
7000 2800 3150 4900 7800 . 
9004 — 8490 8940 | 590 9600 
0000 4160 4800 6890 11400. 
10000 4920 5780 7590 13400. ` 
11000 5800 ‚ 6800 8750 15600. 
19000 6700 10070 


The figures given by Mr. C. P. Steinmetz in 
his paper on the Law of Hysteresis (Am. Inst. - 
Elect. Engrs., 1892) give additional evidence of 
the wide variation which this quality is liable to · 
exhibit in different specimens of nominally soft. 
iron. 

Chemical analysis is apparently an imperfect 
guide in the estimation of magnetic quality, and 


‘to some extent this is intelligible enough. Pud- 


dled iron, for instance, liberally streaked with 
slag, may seem on analysis less рпге than speci- ` 
mens of ingot metal which have much higher 


“hysteresis losses. It is not improbable that much 


of the inferiority of which most modern sheet 
and wire iron undoubtedly shows in this respeet 


may be due to traces of foreign elements which 


have become chemically incorporated with the 
metal through the use of methods of manufacture 


which are ill adapted to yield а good product 


from the magnetic point of view, however suc- 
cessfn] they are in producing a mechanically 
good iron, Manganese, so essential to the 
strength and toughness of ingot iron. is well 
known to be deleterious magnetically. 
' The makers of transformers complain that 
they are unable to get metal of the quality they 
want except by а kind of happy accident, that 
the conditions which bring about a good result 
are so imperfectly understood that they cannot 
be reproduced with any certainty. Much the 
same thing was true in the early days of mild 
steel, and incessant testing contributed to put 
matters on a surer footing. Magnetic testing is. 
how easy for makers as well as users of iron, and. 
it may be expected that specifications of mag- 
netic quality, and particularly of hysteresis 
losses, will soon become commoner than they are. 
From being a mere laboratory affair. interesting 
only to the curious physicist, the subject has in.a 
few years advanced to the frunt rank of practical 
questions, and affects wide commercial interests. 
The form and general design of transformers 
has received all possible attention at the hands of 
engineers, but of the material which, mainly de- 
termines their efficiency we apparently know 
very little. It is scarcely satisfactory,to reflect 
that good makers are turning out machines which 
waste twice as much power as they need waste. 
The author brings these remarks before the 
Congress in the hope that some suggestions may 
be made which will lead to a better understand- 
ing, as between electricians and iron makers, of ` 
the conditions which govern the. production of 
magnetically soft iron. 
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because in so doing my honest conviction is that 
we are preparing the way to utilize those dynamos 
in every direction in which alternating current 
transmission is going to be developed in the next 
ten years. The two phase system has not only 
the advantage of being able to work the two 
phase motors, but it has the enormous advantage 
that it gives you two single phase circuits. You 
are able to work each of those withall thesingle 
phase machinery which is going to be invented 
in the next ten years, and at the same time 
you have all the advantages of the splendid work 
whieh is being done on the two phase system, 
and I wish that we should be able to have both of 
these advantages. The dynamos which are going 
to be put down at Niagara are capable of genera- 
ting either single phases or two phases. А 
ae so constructed will give you the single 
phase cheaper than if it wasconstructed with one 
circuit; that is to say, there is a larger output 
from two single phase generators than from one 
single phase circuit from a single phased gener- 
ator of the same dimensions. 

Mr. Chairman and gentlemen, I feel that I have 
occupied a little more than five minutes, and in 
that time it 18 quite impossible to say one tithe of 
what I feel is due to the importance of the sub- 
ject. I have tried briefly to summarize the re- 
sults which have been arrived at by myself, and 
which I think all those who have been investigat- 
ing with the same care have arrived at at the 
same time. 

Mr. STEINMETZ. 


The chairman then introduced Mr. Steinmetz, 
stating that he would close the discussion. Mr. 
Steinmetz spoke as follows: 


We have heard quite a number of able discus- 
sions on the different methods of power trans- 
mission and distribution. The largest amount of 
power which is distributed and used in the United 
States to-day is distributed by continuous cur- 
rent. Iam speaking of the hundredsof thousands 
of horse power used to propel our street cars. 
That shows that the continuous current is not 
dead yet, and the very fact that their rotary 
transformers have recommended a machine to 
transform polyphase currents into continuous 
currents shows that even the advocates of the 
polyphase current atill concede that they cannot 
get along without the old continuous current. 

Now, with regard to the polyphase &nd single 
alternated current, it makes no difference how 
many phases you use, because any system of poly- 
phase currents can be transformed into any other 
system of polyphase currents by using two trans- 
formers only. Furthermore, the motors of the 
different polyphase systems are essentially the 
same, worked by the same principles, and the 
differences which are found are rather mechan- 
ical in their nature, but not electrical. If I may 
be permitted to make an outlook into the future, 
although we do not know what to-morrow will 
bring, I think the system of the future will be 
Ше single phase system. Where the power is 
generated by a single or alternate current trans- 
mitted along a long distance wire by overhead 
wires the ground is perfect, There is no danger 
to life there, because one who touches 
& 90,000 volt line, whether itis grounded or not. 
has no chance to do it again, but if we usea 
single phase current in the power transmission of 
the future then we will have to learn many other 
things. We will not be troubled any more with 
self-induction, with capacity, but proper appli- 
ances will eliminate or abolish the effect of self- 
induction and capacity so that they are entirely 
annihilated in their effect on the line, and even 
the loss of energy and of resistance will not be 
carried any more by a less potential. In a con- 
tinuous constant current for aro lighting or for 
any other nse, perhaps we are nearer to this 
ideal condition than we all think. 


Personal. 


Mr. E. P. Roberts, of Cleveland, is about to 
open a school of Applied Electricity in that city, 


which will be conducted entirely on the corre- 
spondence method, which has lately come into 
very general and successful use. Mr. Roberts is 
wall qualified to carry on this work, having 
graduated from Stevens Institute with the degree 
of Mechanical Engineer and held a number of 
important positions both in mechanical and elec- 
trical engineering work, as well as the associate 
professorship in electrical engineering at Cornel] 
University. Mr. Roberts will still continue with 
his consulting firm of E. P. Roberts & Company, 
and has the best wishes of his friends in the 
electrical field for success іп his new undertak- 
ing. 


Legal Notes. 


Attorney-General Olney in a petition filed in 
the Supreme Court. Washington, D. C., on be- 
half of the Government of the United States, asks 
that the franchises held by the Metropolitan 
Railroad Company of Washington be declared 
forfeited. The petition shows that on August 6, 
1890, a law was enacted requiring certain street 
car companies operating in the District to dis- 
card horse power within two years from the pas- 
sage of the bill, and to equip their lines with me- 
chanical power, it being optional with then: to 
choose either ceble or underground electric 
power. July 22, 1892, the companies were by act 
of Congress granted an extension of time to Au- 
gust 6, 1898. The Metropolitan Railrosd Com- 
pany having neglected to comply with the law, 
the petitioner asks that they be brought into 
eourt and made to show cause why their charter, 
granted by the District government in July, 
1864, should not be revoked. 

Justice Hammond of the Massachusetts Su- 
perior Court has handed down his decision in the 
care of the Wightman Electric Manufacturing 
Company vs. the Union Street Railroad Com- 
pany of New Bedford. This was a case brought 
by manufacturers in Scranton, Pennsylvania, for 
the price of certain car equipments furnished by 
contract, which the railroad company refused to 
use or pay for on various grounds, claiming there 
was fraud on the Wightman Company’s part in 
making the contract, and on the ground that af- 
ter the making of the contract the Wightman 
Company became insolvent and made an assign- 
ment. Judge Hammond now finds that there 
was no fraud, and gives a verdict for the Wight- 
man Company in the amount of $8,239.94. 

The State Electric Company of Clinton, Iowa, 
having discontinued their street cars and aban- 
doned their line on North Third street, Clinton, 
have been sued for $15,900 for breach of con- 
tract by Pauline Williams, Amanda Gibbs and 
Josephine Cook, property owners affected by the 
abandonment of the line. 

The Chattanooga Electric Light Company, 
which was incorporated in December, 1888, with 
a capital stock of $100,000, has filed a general 
creditors’ bill in the United States Court for the 
benefit of the bondholders. The outstanding 
bonds amount to $150,000. D. J. O'Connell was 
named as receiver, and will take immediate 
charge and continue the operation of the plant. 

Suit for $100,000 damages has been instituted 
by T. J. Preston & Company, oil manufactur- 
ers, of No. 80 River street, Newark. against the 
Newark Electric Light and Power Company, 
whose works adjoin Preston « Company’s. The 
latter allege that their factory and stock have 
been damaged to the extent of $100,000 by the 
vibration of the electrical machinery used by the 
electric company. 

E. W. Tolerton, attorney for the Electrical 
Supply Company, has filed nine answers to inter- 
vening petitions in the United States Court at 
Toledo in the case against the Put-in Bay Water 
Works, Light and Railway Company. Nearly all 
the petitions set up mechanics’ liens for materials 
used in the construction of the road. Answering 
these, the complainant says that it is informed 
that a large part of the material furnished by the 
Cleveland Electrica) Manufacturing Company, 
the Railway Equipment Company, Frank Hake, 
Bodefield Belting Company, Barbour & Starr, M. 
Haughton & Company. and Arbuckle, Ryan & 
Company was used in the construction of Hotel 
Victory, an organization entirely separate from 
the railroad company, and asks the court to order 
an investigation. 


The Brooklyn Edison Company is Prosperous. 
The Edison Electric Illuminating Company of 
Brooklyn have declared the quarterly dividend 
of 11 per cent. Secretary R. C. Peabody says 
that the outlook for the com ng fall is far ahead 
of anything anticipated by the company. "The 
business as compared with last year shows an in- 


erease of nearly $67,000 in business and an in- 
crease of nearly $85,000 in the surplus. 


The Young Men's Institute. 


On Tuesday evening, October 8, special exer- 
cises will be held in the hall of the Young Men's 
Institute, 222 and 224 Bowery, to formally open 
the educational work of the season of 1898- 4. 

This institution has for several years been do- 
ing & very valuable work in offering to young 
men engaged during the day exceptionally good 
evening elasses in subjects bearing directly on 
their daily work. 


Technical subjects assume a prominent place in 
the curriculum. 

The school year continues until May, when 
prizes, diplomas and certificates are awarded. 

The classes are open to АП young men from 17 
to 35 years of age. 


Boston Notes. 


Prof. Von Helmholtz, the eminent German 
savant, who has been present at the Electrical 
Congress in Chicago, spent a few days in Boston, 


where he found much to interest him. He took 
in the sights in and around the Hub, including 
visits to Harvard University, Institute of Tech- 
nology, the General Electric Company’s factorier 
at Lynn. and other places. During his stay he 
was entertuined in a manner befitting his distin- 
guished reputation and eminence as one of the 
foremost scientists of the age, and expressed him- 
self as deeply interested in all he saw. 


The Newton, Mass.. Street Railway Company 
whose system is operated by electricity and con- 
nects with the West End Railroad system of Bos- 
ton, has declared a quarterly dividend of 2 per 
cent. besides adding $5,000 to the reserve fund. 
Its Watertown branch, which cost about $60,000 
and was opened not long ago, is already about 
paying expenses. 

The Thomson Scientific Club of Lyun, Mass., 
which was composed of employees of the Thom- 
son- Houston Electric Company, after a most use- 


ful eareer is sharing in the ill effects of the gen- 
era] depression. or several winters series of 
most useful meetings at which scientitic topics 
were introduced and discussed have been held, 
and gentlemen prominent in the electrical field 
have been the speakers. The club had a long roll 
of members and excellent quarters. Owing to the 
serious changes that have been made in the 
management and vacancies occurring in the ranks 
of the employees,the question has had to be 
brought up whether the club shall disband or not. 
At & meeting called for next week the matter will 
be thoroughly discussed and a decision arrived 
at. Some ofthe older members desire to see the 
club continue its useful work as heretofore. 


It would appear as if the question as to whether 
an electric car track skall or shall not be laid 
through Brattle street, Cambridge, would never 


be settled. A few weeks ago there was a blockade 
in the city government caused by the mayor ve- 
toing an aldermanic order authorizing the con- 
struction of such a rcad; then the mayor appears 
to have been induced to give way and sanction 
the order. This looked as if the work would go 
right ahead. But not so. President Eliot of 
Harvard University and Professor Charles Eliot 
Norton have now taken the matter up and ad- 
dressed appeals to the Railroad Commissioners 
against granting the authority needed. Brattle 
street, the thoroughfare in dispute, is certainly 
very attractive and а desirable street on which to 
reside, but it is still more, according to the dic- 
tum of President Eliot, who declares ''' There is 
no other piece of road in the United States on 
which Washington lived for eight months, and 
which is also intimately associated with the 
lives of many American poets, orators and schol- 
ars. In fact it is a street unique, not only in 
Eastern Massachusetts but in the entire country. 
Moreover, as the result of its natural develop- 
ment, it is a mile of road handsome in itself be- 
cause of its curves, trees and shrubberies. It isa 
Cambridge possession to be sure, but one held in 
trust for the whole country, and like Bunker 
Hill Monument or Independence Hall. The 
street wil] not remain a handsome one if an elec- 
tric road is permitted there." Truly President 
Eliot waxes eloquent, yea, he almost ascends to 
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the region of poetry, but it remains to be seen if 
the State Railroad Commissioners, who are hard- 
headed men of business, will respect these tradi- 
tions of the past, or grant authority for the intro- 
duction of that modern innovation, which has no 
cerements of the past clinging about it, but is the 
very embodiment of progress. 


The electric street railway business at the 
factories of the General Electric Company 
remains much the same as it has been for the 
past few weeks, reports to the contrary not- 
withstanding. A temporary slight improvement 
has ocourred in one or two departments, but 
what workmen have not been laid off are working 
three days а week. On top of the wholesale dis- 
charging and short time, it has been determined 
to reduce wages from 123 to 15 per cent. all round. 
Meantime the work of deporting the clerical staff 
from Boston to New York continues, the only al- 
ternative for declining to go to New York being 
voluntary dismissal. Truly it isa pathetic sight 
to see the thousands of unemployed wit their 
wives and families beginning to feel the pinch of 
poverty, while the debilitated and decrepid Trust 
drags its emaciated form around and continnes 
to keep above ground for apparently no other 
cogent reason than to save funeral] expenses. The 
report of the possibility of a new Edison enter- 
prise being organized is adding still more to the 
bitter pill the General Electric is at present be- 
ing forced to swallow. 


The first electric railway yet built in the State 
of Vermont was completed on Thursday last, 
having cost $125,000. It is the Burlington and 
Winooski Electric Railway. It ів a single track 


line about five miles long and will have several 
branches in time. At present power is furnished 
for running the eight cars by the Consolidated 
Electric Company, but on completion of a new 
power station the Vermont Electric Company 
will supply current. The construction work was 
done by G. H. Gore & Company of Boston. 


On Friday Judge Colt, in the United States 
Court at Boston, handed down his decision in 
which he enjoins the Milford and Hopedale Elec- 
tric Company from using the Usher storage- 
battery, it being decided that the same is an in- 
fringement of a patent owned by the Brush 
Electric Company of Cleveland. 


An effort is being made to bring about a con- 
solidation between the Thomson Electric Weld- 
ing Company and the American Projectile Com- 
pany, the object being to place both enterprises 


under a single management and so reduce ex- 
penses. Should success attend the efforts of the 
proposers of this change a new company will be 
organized having a capital of $1,000,000, which 
would be $500,000 less than the two existing com- 
panies’ combined capital. The Projectile Com- 
pany holds some good contracts from the Federal 
Government for projectiles, but the Welding 
Company is not in a particularly healthy state, 
hence the project for consolidation. 


Mr. George F. Porter, the genial and popular 
secretary of the National Electric Light Associa- 
tion, was a visitorto Boston the present week. 
He called at the office of Етествісітү, where he 
met with a very welcome reception. Mr. C. О. 
Baker, Jr., who prides himself on having а 
stray acquaintance bere and there in New Eng- 
land, accompanied Mr. Porter to the Hub, and 
was no less welcome. 

The Messrs. Tburnhauer Bros., of Paris and 
Berlin, one of whom represents the Thomson- 
Houston International Company in Europe, the 
other having recently identifled himself with the 
General Electric Company in the factory at Lynn. 
were in Boston a few days ago, and besides call- 
ing on some old European acquaintances made 
several new American ones. While these gentle- 
men report bnsiness as being dull in Europe, it 
is in nothing like the state of utter demoralization 
that prevails on this side of the Atlantic. 

Our company has got the worst attack of the 
rattles I ever knew," said an officer of the 
General Electric Company а few days ago 
when speaking about the Trust and its current 
bedraggled plight. 

The handsome new structure, to be known as 
the Union Depot, that is being erected by the 
Boston and Maine Railway Company, io accom- 


modate all trains entering and leaving Boston for 


the north, is being rapidly pushed to completion, 
and is to be equipped throughout with electrical 
apparatus for illuminating and power purposes. 
À contract has been closed with the Westing- 
house Electric Company for the entire equipment, 
the plant to have an aggregate capacity ot 1,100 
H. P. There are to be four Westinghouse gener- 
ators coupled direct to compound condensing en- 
gines of 200 н. P. each. Two of these machines 
will supply current for 4,000 incandescent lights 
for the interior of the buildings, head house, etc. 
The other two will furnish power to the various 
motors which аге to be installed for operating 
drawbridges, turntables, elevators, coa] handling 
machinery,etc. In addition to these there will 
be two compound engines of 200 and 100 H. P. 
respectively. driving alternating current dyna- 
mos for lighting at what is called Prison Point 
and East Somerville, together with the track 
lighting and signal towers. Allthe engines will 
exhaust into an independent condenser, using 
sea water. A battery of twelve horizontal tubu: 
lar boilers will supply steam. А strikiug feature 
of this plant will be the system of mechanical 
draft which will take the place of & chimney 200 
feet high, which would otherwise be required. A 
steel stack rising only 55 feet above the ground 
level will deliver the flue gases at a height suffi- 
cient to clear the roof. Draft will be furnished 
by two large fans, each driven by а small inde- 
pendent engine and capable of doing the entire 
service when required. The hot flue gases will 
be drawn through economizers, and the heat thus 
extracted will be returned to the feed water, thus 
insuring corresponding economy in the con- 
sumption of fuel. 


The immense express business that is done be- 
tween Boston and the surrounding cities, towns 
апа villages has assumed such proportions that 


it is with difficulty handled. In view of this fact, 
some of the capitalists who are interested in the 
Lynn апа Boston and other electric railway sys- 
tems which now extend from the various centres 
of population, have under consideration a plan 
for running freight cars over the roads for carry- 
ing express packages. The plan is meeting with 
the approval of many manufacturers and mer- 
chants, and when the project has been worked 
out in all its details it is expected promptly to be 
adopted. The freight cars would be run in be- 
tween the passenger cara, the time schedule being 
во arranged that there would be no delays. 


Canadian Notes. 


The Department of Customs has granted the 
applieation of the Western Union Telegraph 
Company to land free of duty &t Canso а portion 
of a cable which is to be used in repairing the 
Anglo-American Company'e cable nine miles 
from the Nova Scotia shore. 

It is reported that the directors of the Toronto 
Electric Light Company have obtained a con- 
trolling interest in the Hamilton Electric Light 
Company. 

The Brantford Electric and Power Com- 
pany have been awarded the contract for city 
public lighting for a series of five years. 

Mr. John M. Goodell, editor of the Engincer- 
ing Record, has written to City Engineer Has- 
kins, of Hamilton, suggesting as a remedy for 
electrolysis that the water pipe, gas pipe or tele- 
phone cable be connected with heavy wires with 
the ground wire for the trolley road. Iu Hamil- 
ton, however, there is no ground wire, the rails 
being bonded and acting as a return. 

The Brantford City Council has been consider- 
ing proposals for the establishment in that city of 
a branch of the Gaynor Fire Alarm Company of 
Louisville, Ky. The proposals, however, were 
considered to be rather one sided, and the 
negotiations have come to nanght. 


The London City Council have referred back 
Col. Clark’s application for an exclusive electric 
railway franchise, which virtually means throw- 
ing it overboard, 

The trolley freight idea is abont to have a 
practical application in Toronto and York town- 
ship. The Toronto and Scarboro Electric Rail- 


way has made a contract with the Toronto Rail- 
way Company for right to run freight cars over 


the lines of the latter into the centre of the city. 
This will involve & rail connection being made 
between the lines of the railways at the Queen 
street and Kingston road junction. 


Mr. F. W. Martin has been appointed to take 
charge of the plant of the Hamilton Electric 


Light Company. He has been for nine years in 
the Toronto Electric Light Company's power 
house under Mr. Wright, and goes to Hamilton 
equipped with a thorough knowledge of his busi- 
ness. 


William Cox, of Hamilton, has invented a trol- 
ley fender. The frame of the apparatus is built 
of wood with а wire netting and projects in front 


of the car about 3 feet 6 inches, being the full 
width of the track. ЈЕ can be raised or lowered 
according to the roadbed, by means of hinged 
eyebolts. The frame sets close to the rails and 
forms а wire bed on which the victim falls in- 
stead of going under the wheels. 


The Finance Committee of Hamilton met on 
Tuesday evening to consider the offer of the 
Hamilton, Grey &nd Bruce Electric Railway Com- 


pany to settle the dispute as to right of way 
through the city streets. The company offered 
to arrange with the Hamilton and Dundas Rail- 
way Company for the joint use of each other's 
track, the same to be free of mileage and other 
charges for ten years. If at the expiration of 
that period the company is able to pay a dividend 
of 8 per cent. per annum. the company will pay a 
rental of 6200 а year until Dec. 13th, 1913, after 
which the rental shall be fixed by arbitration 
should the parties differ. Alderman Morris 
moved а resolution embodying the offer of the 
company, but fixing the mileage after ten years 
at $200 a mile. The motion was lost on a tie vote. 
Finally it was decided. on the request of the H. 
G. & B. solicitor, for the committee to make a 
report to the council. and leave the aldermen to 
sett'e the awkward question. 


The electric railway service was inaugurated 


in Kingston last week. and everything seems in 
promising shape. Saturday was the last дау for 
running horse cars for some time. 


The General Electric Company intends remov- 


ing its Hamilton lamp factory to Peterboro' in 
the course of а week or so. 


A year ago Thursday the first electric car was 


run in Montreal, and in November the company 
will celebrate the thirty-second year of its exist- 
ence. 


General News. 


What is Going on in the Electrical Worid. 


Milwaukee, Wis.—The receiver’s sale of the 
Milwaukee Lighting and Power Company's plant 
on the 11th having been declared illegal, the sale 
will be readvertised. 


Omaha, Neb.—The Nebraska Telephone Com- 
pany has completed its new metallic circuit be- 
tween Omaha and Hastings, and also between 
Omaha and Walnut, Iowa. 


Utica, N. Y.— The three years' contract of the 
Utica Electric Light Company with the city ex- 
pires December 31. Much competition. for the 
new contract is expected. 


Atlanta, Ga. — The Atlanta Traction Company 
has purchased the Atlanta City Street Railway. 
Т.В. Eelder, of the Traction Company, will con- 
tinue president of the system. 


Detroit, Mich.—It is stated that all the neces- 
sary financial backing for the Detroit Toledo 
electric railway line has been secured. and that à 
company will shortly be formed to take hold of 
the project in earnest. 


Elmira, М. T. An electric dynamo manufac- 
tory established here last winter by John L. 
Cooper and George H. Young, for the manufac- 
ture of dynamos of from one to six horse power. 
has had a good local trade. 


Eau Claire, Wis.—M. H. Hewett. who ob- 
tained & franchise to operate an electric street 
railway at Eau Claire, has asked the council for 
an extension of time. He says he cannot com- 
mence the road until about May 1. 


Salisbury, Md.— W. R. and W. T. Johnson of 


Milford, Del., have purchased the franchise and 


privileges of the Salisbury Electric Light and 
Power Company, whose plant was burned in April 
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last, and will begin work at once to put in a new 
plant. 


New York.—Corporation Counsel Clark has 
rendered ап opinion that the Board of Electrical 
Control has no power to grant the Broadway ca- 
ble road a franchise to lay & wire or wires in its 
cable conduits for the purpose of operating sig- 
nals along the line. 


Savannah. Ga. There is a probability that 
the Tybee railroad, 18 miles long, will be equip- 
ped with electricity when the road is rebuilt. — 
The Brush Electric Light and Power Companv 
has secured control of the People's Light and 
Power Company by purchase. 


Muncie, Ind.—The Citizens’ Street Railway 
Company and the Muncie Street Railway Com- 
pany have been consolidated under the name of 
the first mentioned company. The work of 
changing the Muncie line (dummy) to an elec- 
tric will begin as soon as possible. 


San Francisco.—The Mid-winter Fair is re- 
ceiving encouragement from all quarters. The 
Executive Committee received a check for $5,000 
from Chicago last week in payment for the con- 
cession for the big electric tower, whicb the pro- 
jectors desire to begin work on at once. 


Plainfield, N. J.—The directors of the electric 
railway company have decided to extend the road 
down West Front street to Dunellen, and will be- 
gin work this fall. In the spring they hope to 
extend the road to Netherwood, when the entire 
city will be covered by rapid transit lines. 


‘York. Pa —The board of directors of the 
York and Dover Electric Railway Company, 
having approved of the surveys of the civil en- 
gineers. will take measures to ascertain the cost 
of the right of way. and as soon as thia is settled 
will proceed with the construction of the road. 


Elizabeth, М. J —The New Jersey Consoli- 
dated Traction Company has applied to the 
board of freeholders for a franchise for an elec- 
tric railway from Newark to this city. A special 
meeting of the board has been called for October 
E to give the applicants an opportunity of being 

eard. 


Kingston, М. Y.- The new electric motor in- 
vented by Mr. Winkler of the United Columbian 
Electric Company. this city, was given a test here 
a few days ago which proved satisfactory to those 
interested. The Winkler motor works either 
way, necessitating only one motor to a car instead 
of two. 


Red Bank. N. J.— The Gillett Electric Manu- 
facturing Company, whose factory is located 
here, has elected these officers: Directors, Sena- 
tor William J. Keves of Somerville; Thomas 
Patton, Jr., of Long Branch; Joseph F. Bray. 
William T. Corlies and Thomas Davis, Jr.. of 
Red Bank; president. Senator Keyes; secretary 
and treasurer, T. Davis. 


Salt Lake City, Utah.—Col. W. J. Suther- 
land of London, Eng.. recently visited Salt Lake. 
To a reporter he said: ‘‘ We are delighted with 
Salt Lake. The street railways and electric lieht 
systema are as fine as any city can boast of. You 
know the electric light system is owned largely 
by Englishmen and we are proud of it." 


Wilkesbarre, Ра, — The People’s Electric 
Railway Company have begun work on their line 
from Nanticoke to Glen Lyon. Alden. and Wan- 
amie. The officers of the new company are: 
President, К. M. Smith; sice-president, Henry 
Schappert; secretary, T. D. Garman; treasnrer. 
John M. Garman; directors, the foregoing and 
George T. Morgan, Benjamin Bache and Joseph 
Schappert. 


Montreal, Can.—' Тһе Montreal Street Rail- 
way Company, which holds an agreement ex- 
tending until the year 1922 for the use of the 
streets of the city of Montreal. is now raising in 
England a loan of £140.000 on 4} per cent. de- 
bentures £100 each. The money is required for 
the purpose of doubling the existing lines and 
for the necessary outlay required for workingthe 
system by electricity. 


New Orleans. — The Great Southern Telephone 
and Telegraph Exchange has purchased a site for 
а new telephone exchange building in this city, 
paying $25.000 for the site. The company con- 
trols all the wires in the city and outlying dis- 
tricts used for telephonic purposes.—A petition 
signed by а number of leading citizens has been 
filed in the Civil District Court. enjoining the 
city from selling the franchise of the city and lake 
railroads. 


Washington, D. C.—The project of building 
an electric railway between Baltimore and Wash- 
ington, which has been lying dormant for some 
time on account of the monetary depression, has 
been revived and will now be pushed forward 
with energy. The syndicate which has control 
of the franchise is composed of Messrs. Elkins 
and Widener of Philadelphia, Hambleton of 
Baltimore, David Newbold, Charles E. Savage, 
Charles В, Calvert and Howard Munnikysen. 


St. Paul, Minn.--F. Н. Wheelock. engineer 
of the Franklin School. has just completed а 
model of a new electric бте er gjne, a patent for 
which will sbortly be obtained, that seems des- 
tined to work a revolution in fire extinguishing 
apparatus. It does away with the use of coal, 
and can be put in action with one horse and one 
man less than the engines now in use. The en- 
gine weighs but 4.500 pounds, and is of 70 horse 
power. This makes the machine weigh 9,000 to 
10.000 pounds less than the apparatus now in use 
while its efficiency is claimed to be much greater. 


Terre Haute, Ind.— The Ғгргевн states that 
Fred Ray, chief engineer of the Terre Haute 
Street Railway Company, has perfected an im- 
provement on the trolley wheel and harp. The 
one now in use makes it necessary to remove the 
entire pole when а trolley wheel is worn out. 
This causes considerable trouble, and Mr. Ray's 
improvement is to do away with the difficulty. 
Instead of the present device the improvement is 
made by making the harp, which holds the 
wheel, separate from the piece which fits in the 
hole. In this way a wheel can be removed by 
means of a set screw. Mr. Ray has also made 
several other improvements in the trolley.” 


Chicago.—One of the interesting incidents of 
Railway Day (16th inst.) at the World’s Fair was 
a tug-of-war between a steam and an electric lo- 
comotive, the latter a 600 horse power machine 
built at the General Electric Company's works at 
Lynn, Mass. The steam machine was a modern 
Baltimore and Ohio locomotive. The contest was 
witnessed by а large crowd and resulted in а 
victory for steam. The victorious locomotive 
weighed 30 tons on the driving wheels, the elec- 
tric 95. The former pulled and backed the latter 
all over the track. 


Mt. Vernon, М. T. It is reported that the 
" Woolverton Glow-Are Light Company" has 
purchased a site here for the erection of a factory, 
foundry, mills and laboratory, and intends com- 
mencing work et an early date. The company 
expects. it is said, to expend not less than $275,- 
000, and employ not fewer than 200 hands for the 
first year, and also to make а like expenditure 
each succeeding year and increase the number of 
employees from year to yenr as the business may 
require. A portion of the capital stock of the 
company has been subscribed for, the remainder 
is now offered to publie subscription. John E. 
Woolverton, the president. resides at No. 1,671 
Third avenue, New Yor City. 


Worcester, Mass — The Consolidated Street 
Railway Company. since December 1, 1892, when 
John N. Akarman took charge as general mana- 
ger, has expended $600.000 in various improve- 
ments in construction and equipment. Twenty- 
one miles of new track has been completed, the 
splendid new power house is nearly finished, and 
a car house with a capacity for 150 or 160 cars is 
nearing completion. ‘The overhead construction 
for the whole system will soon be in workin 
order. More than a hundred miles of overhe 
wire has been strung. the feed wire being the 
largest made by the Washburne & Moen Com- 
pany and the longest used on any street railway 
іп the State. $50,000 more will be expended 
before the road is completed. 


Rochester, N. Y.—The Citizens’ Light and 
Power Company is a new organization, capitalized 
at $150,000. now establishing a plant here to com- 
pete with the present lighting company whose 
service has not been altogether satisfactory. 
The company will at present supply light from 
two Westinghonse incandescent and two Western 
electric dynamos, but a large amount of special 
machinery. including dynamos for a multiphase 
system, will be added. The officers of the new 
company are: President. Robert M. Myers; vice- 
president, H. Wheeler Davis; secretary. E. M. 
Higgins; treasurer, P. V. Crittenden. 
Olmstead will be snperintendent.—Another new 
electric company, the Central Light and Power 
Company, has been established here with a capi- 
tal of $25.000. Its officers are: President. I. W. 
Butts; vice-president, H. L. Barker; secretary, 
F. S. Macomber; superintendent, G. A. Clark. 


J. А. 


The New Factory of the Electrical Storage Company o 
Philadelphia. 

The Electrical Storage Company of Philadelphia has be- 
gun the erection of a new factory for the manufacture 0 
Its storage-battery cells. The location of the building ів 
near the Germantown Junction on Allegheny avenue 
Philadelphia. The present factory of the company, at 
Gloucester, proved too limited for the fast-growing busi 
ness of the concern and a more commodious structure 
having better shipping facilities, became a necessity. 

The company manufactures what is known as the chlo- 
ride accumulator, a modifled form of the Laurent-Cely stor 
age cells, which is widely used in France and on the conti 
nent of Europe. These cells are used in more than twenty 
sub-stations in Paris and supply the electricity which 
lights a large part of the French metropolis and propels а 
number of the street cars. The electrical current is 
generated at a distance, is brought intothe city at a high 
potential, and is used to supply the storage cells of the sub- 
stations. From the cells thus charged the current 18 con- 
veyed at a pressure of 110 volts to the motor and lights in 
the immediate vicinity. The advantages claimed for this 
arrangement are numerous, not the least being the saving 
of copper wire and costly underground service. The elec- 
trical generato в are situated at convenient points as re- 
gards low cost of real estate and facility in procuring coal. 
A single line of conductors supplies all the sub-stations and 
it is unnecessary to keep the machinery in motion night 
and day to supply occasional calls for the current at un- 
usual times. On one occasion the Government inspector 
ordered all work at the central power station to cease for 
72 hours while an inspection of the boilers was being made. 
During this period the surplus energy stored at the sub- 
stations was called on. and no diminution of the amount 
ofelectricity supplied to the customers was necessary. 
For three days the stcrage cells supplied all the current 
used in the portions of Paris supplied by this service 
through the energy stored in the accumulators. The 
Germantown electric lighting station has used the chlo- 
ride accumulator with great economy, due chiefly to the 
fact that it was песезвагу torun only a part of each дау 
of 24 hours, instead of maintaining a continuous service of 
engineers and firemen. 

The principal officers о” the compauy are W. W. Gibbs 
president, Herbert Lloyd general manager, with offices in 
the Drexel Building. Philadelphia. 


— ---- — ———— — 


Incandescent Lamp Cord Adjuster. 


‘rhe accompanying cuts show the design and shape of a 
very cheap and efficient adjuster for incandescent lamp 
cords, the same being a device for which there has long 
been a demand. То secure public recognition a device of 


FIG. 1. 
this kind requires to be both cheap and capable of easy 


attachment. There are two potnts of excellency about 
this invention which recommend it toall, for itis so cheap 
that no one can afford to be without one, while by its aid 
an incandescent light can be Instantly adjusted to any 
position within its range, the cord being held firmly with- 
cut the slightest wear or tear. 

Ав may be seen from the cuts, this device, unlike other» 
on the market, сап be placed 1n position almost ſustantly 
without detaching the cord from lamp socket or rosette, 
thus saving time and annoyance. It is made in unique de- 
sign, very light and compact, there being no heavy weight 
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for the cord to support, and is guaranteed to fill every 
claim made for it. 


In describing this apparatus, we would refer to 
the cuts Fig. 1, showing the adjuster attached in position 
on a cord. with a part of the brass shell removed toshow the 
wood spindle with the cord slot through which it passes, 
witb the cord in position,one flange on the wood spindle be- 
ing partly broken away toshow a position of the regulating 
spring. Fig. 2 shows the adjuster with one-half the brass 
removed, these shells being made of brass and stamped 
into shape. The two halves havesmall slots and points con- 
forming the one to theother so that when the tuner spring 
and wood spindle all have been placed in position the two 
brasses are placed tozether and secured. When p'acing 
the cord іп position on the wood s»indle the latter is held 
in position by a brass pin, the cord is pressed to back of the 
slot 1n spindie, the two brass shells are then p essed to- 


Fic. 2. 
gether and made secure, the pin is withdrawn and the 


adjuster is ready for use. The exact tension required із 
secured by regulating the spring with the hand before 
closing the apparatus. which can be placed at any point 
on the cord by simply being raised or lowered by the hand, 
the cord slipping through the slot without injury. This 
device is made in two sizes, No.1 adjusting from 0 to 30 
inches, No. 2, from 0 to9 feet. and can be had from Stephen 
Porter & Company, 384 Atlantic avenue, Boston. 


important Notice. 


Owing to the assignment of the Ansonla Zlectrie Com- 
pany and tbe pending settlement of their affairs, the 
Stanley Electric Manufacturing Company have decided for 
the present to sell their goods direct to users. and for this 
purpose have established an office in the building, 102 
Michigan avenue, Chicago, and put same in charye of Mr. 
John H. Noble. They are prepared to furnish transforn:- 
ers, delivered in Chicago as heretofore. if preferred. They 
will carry a full stock of transformers of all standard vol- 
tages, and orders sent to the Chicago office will receive 
prompt and intelligent attention. Address all com- 
munications to the Stanley Electric Manufacturing Com- 
pany, 102 Michigan avenue, Chicago, Ill. 


COMMERCIAL PARAGRAPHS. 


Queen & Company, Incorporated, recently secured an 
order for the testing outfit to be used by the Philadelphia 
Traction Company in its new power house at Thirteenth 
and Mount Vernon streets. This is a very satisfactory 


testimonial for the Queen apparatus, as a similar contract 


was executed between the same parties last year. 


The Beacon Vacuum Pump and Electrical Company, 
owners and manufacturers of the ** New Beacon " lamp, 
not only have no reason for complaining of depression in 
trade, but are jubilant over the prosperity they are enjoy- 
ing. Trough their new lamp has been before the public 
for only a few weeks, the deinand has grown 80 great that 
the company has had to increase its factory facilities toa 
capacity of 8.000 lamps per diem, and even then finds difti- 
culty in keeping up with its orders. When Introducing the 
“Мет Beacon," the Beacon Company declared its intention 
of licensing at most six outside companies to manufacture 
the new lamp under royalty. Such an arrangement has been 
so promptly availed of that the last of these prospective 
licensees is now being negotiated with, which means when 
the negotiations are completed that there will be a tre- 
mendous dally output of the new lamp. 


INCORPORATIONS. 


The Natchez Light, Power and Transit Company, 
Natchez, Miss.—to manufacture and sell electricity for 
light, heat, power or any other purpose, and to distribute 
the same either in storage batteries or by poles and over- 
head wires, etc. Capital stock, $200,000. Incorporators: 
Maurice Moses and Abraham Moses, Natchez. 


The Consumers’ Electrical Supply Company, New York 
City—to manufacture electrical supplies. Capital stock. 
$1,000. Directors: Haroid а. Martin. Elbert Brussel and 
Julian A. Mcses, of New York City. 


The Elec'ric Experimental and Developing Company. of 
New York City—to acquire inventions having relation to 
the va ious parts of a system of electric light and power. 
Capital stock. $100,000. Directors: William E. Mandelick, 


W. B. Vandewater and Alick G. Macandrew, of New York 
City. 

The North Scranton Transit Company, Scranton, ’a.— 
to build and operate an electric railway. Capital stock, 
$50,000. President, John H. Fellows. Directors: A. 
Weinschenk, J. George Eisele. Louis Morel. Jacob K. Johler 
and Hanson Carpenter, Scranton. 


The Canton, Sparrow's Point and North Point Railroad 
Company, Baltimore, Md.—to build and operate an elec- 
tric railway from Canton to Sparrow’s Point. Capital 
stock, $500,000. Incorporators: Frederick W. Wood. presi- 
dent of the Maryland Steel Company: Joseph R. Foard. of 
the Joseph R. Foard Transportation Company: T. Wallis 
Blakistone, counsel for the Central Passenger Rallway 
Company ; and Walter B. Brooks, Jr., all of Baltimore Clty; 
and Major Lutber 8. Bent. president of the l'enrsylvanta 
Steel Company. of Steelton, Pa. 


The Gladstone Electric Lighting aud Power Company, 
Gladstone, Mich. Capital stock, 850.000. Incorporators: 
John W. Kendrick and John Woods. of Minneapolis; Edwin 
8. Tice, of Gladstone, and Richard Н. Ralph, of St. Paul, 
Minn. 


The Leroy Electric Light. Power and fleating Company, 
Leroy, I11.—to supply electric light, heat and power. Capi- 
tal stock, $10,000. Incorporators: L. A. Crumbaugh. A. J. 
Keenan. L. A. Reynolds. Amos Rutled e and S. D. Vande- 
veuter. 


The Royal Columblan Electric Company, Chicago, III.— 
to deai In electrical machinery and appliances for heat, 
light and power. Capital stock, 450.000. Promoters : Н. H. 
Natwick, J. J. Stene, H. R. Fish. Jr. 


The Des Molues Rapids Power Company, Hamilton, In. 
to acquire Water power, erect and operate street rail- 
ways, electric lights, etc. Capital stock. 8500.000. Incor- 
poraters: Lewis W. Cass, James Anthony, Charles В. 
Holmes and H. C. Retrer, of Keokuk, lowa. 


The Atlantic Electric Manufacturing Company, of Brook- 
lyn, N. Y.—to tell and manufacture electrical apparatus. 
Capital stock, 8100.000. Directors: Warren P. Freeman, 
Albert T. Schlichting. Jullus Smith, all of Brooklyn. 


The West Side Electric Light Company, Scranton, Pa. 
Capital stock, $10.000. Incorporators: John C. Haddock, 
C. W. Haddock, George W. Shonk, T. R. Phillips, Richard 
Clark and J. B. Davis. of Scranton. 


The Capitol Electric Company, Hartford, Conn., to deal 
іп electrical supplies, etc. Capital stock, $2,000. Incor- 
porators: Ernest C. Wilcox, Meriden: Lawrence F. Furt- 
long, Joseph P. Tuttle, Hartford. 


The Johnson Sub-Trolley Company, of New York City— 
to acquire inventions having relation to the various parts 
of systems of electric railway traction. Capital stock, 
$25,000. Directors: Edward H. Johnson. Eugene H. Lewis 
and Charles B. Coster, of New York City. 


The €. H. Brown Electric Battery Company, Portland, 
Ore.—to conduct à general business for supplying light, 
heat and power by means of electricity. Capital stock, 
*100,000. Promoters: Chas. H. Brown, A. P. Armstrong, 
Thos. Walker. Louis Prager, Chas. E. Wilber, Jas. Posey, 
Thos. M. Rogers, Thos. R. Demarest, Portland. 


The Bevier Electric Light Company, Bevier, Mo.—to 
erect an electric light plant. j Capital stock, $15,000. 


Promoters: J. A. Bovard, J. H. Bovard, J. C. Stearns, 
Kansas City, Mo. . 


Hicks-Troy Electric Door Company, Chicago, ПІ.-% 
manufacture and deal in electric doors and devices. Capi- 
tal stock, $250,000. Piomoter8: Oliver Н. Hicks, Robertus 
F. ] roy, Robert McCurdy. 


The Lewis Electric Com апу, Jersey City, N. J.—to 
manufacture, use and distribute «lectricity for light, heat 
апа power. Capital stock, $1,000,000. Promoters: ]. N. 
Lewis, Fort Wadsworth, S. I.: V. H. Bridgman, For. Schuy- 
ler, N. Y.; W. S. Fanshawe, Westchester, N. Y.: II. E. Fan- 
shawe, Morristown, N. J. 


The Boughton Telephotos Compa'y of Buffalo, N. Y.—t 
manufacture a device kuown as the Boughton Telepho- 
tos,” being an instrument desi; ned to communicate by 
Signal between Jong distances. Capital, $125,000. Direct- 
ors: George B. Van Vieck, Claudius V. Boughton, George 
Saudrock, Albert J. Wheeler, Andrew F. West, Thomas N. 
Jarvisand William L. Marcy, of Buffalo. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT І88СЕПр SEPTEMBER 5, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


504,405. Trolley-Wire Cleaner. Mahlon Shaaber, Reading. 
Pa., assignor of one-half to Jacob 8. Ammon, same 
place. Filed Juuo 19, 1893. 

504,549. Conduit Electric Railway. Benson Bidwell. Phila- 
delpbia, Pa., as-ignor, by mesne assignments, of one- 
half to Benson Bidwell, trustee. Filed Sept. 4, 1884. 

504.676. Conduit for Electric Railways. Samuel H. Flagg. 
Providence, R. I. Filed Aug. 24, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


504,475. Pendent Incandescent Electric Light. William A. 
Johnson and John C. Davidson, Prince’s Bay, N. Y., 
assigrors to the S. S. White Dental Manufacturing 
Company, Philadelphia, Pa. Filed April 28, 1893. 

504,578. Flash-Light Apparatus for Photographers’ Use. 
Joseph N. Harrison and Henry J. Harrison, зап Fran. 
cisco. Cal. Filed June 8. 1891. 

504,682. Electric-Arc-Lighting System. Thomas Spencer. 
Philadelphia, Pa. Filed Feb. 18. 1898. 

504,681. Electric Саг-' ighting System. Isaac N. Lewis. 
Fort Wadsworth, N. Y. Flled Sept. 17,1892. 


DYNAMOS, MOTORS, ETC. 


501,819. Commutator for Dynamo Electric Machines 
Ernest P. Warner. Chicago, III., assignor to the West- 
ern Electric Company. same lace. led Nov. 1, 1892. 

501,401. rmature for Dynamo-Electiic Machines John 
T. Morrow, Lynn, assignor to the General Electric 
Company, Boston, Mass. Filed May 13, 1893. 

504.481. Electric Locomotive. Augustin I. Ambler. Wash- 
ington, D. C., assignorto Roseline N. Ambler, same 
place. Filed Sept. 16, 1892. 

301,192. Electric Automatic Steam-Governor. Edgar A. 
Edwards. Cincinnati. Ohio. Filed Dec. 9, 1891. 

304,197. Method of and Apparatus for Regulating Alter- 
nating-Current Dynamos. Hermann Lemp. Lynn. 
Mass., assignor to the Thomson Electric Welding Com- 
pany. of Maine. Filed Jan. 19. 1891. 

504.630. Method of Operating Electric Motors by Alterna- 
ting Currents. Alexander Siemens, London. England. 
30 ur Siemens & Halske, Berlin, Germany. Filed 

ct. 21. Қ 


BATTERIES. 


504,370. Secondary Battery. William L. Silvey, Lima, 
Ohio. Filed July 8, 1892. 

504,455. Storage-Battery. Charles J. Reed. Orange, N. J. 
Filed March 2, 1893. 


TELEPHONE AND TELEGRAPH APPARATUS. 


504,867. Condenser Telegraph System. Charles H. Rudd. 
Evauston. assignor to the Western Electric Company. 
Chicago, III. Filed Feb. 8, 1889. 

501.454. Telephone-Tansmitter. Nathaniel Parks, Deans- 
ville. N. Y. Filed Dec. 6. 1892. 

504,461. Switchboard for Oe ata Purposes. Upton H. 
Balsley. Philadelphia. l'a. Filed June В, 1889. 

501.636. Telephone Apparatus Alfied Stromberg and 
Andrew Carlson, Chicago, III. Filed April 3. 1898. 


SWITCHES, * WITCH BOARDS, ETC. 


501,345. Multiple Switchboard Apparatus. William М. 
Goodridge, Highland Park. assignor to tbe М estern 
Electric Company, Cbicago, ПІ. Filled Jan. 12. 1889. 

304.573. Double Pole Switch Charles W. Gartside and 
Robert E. Wood. Baltimore. Md. Filed June 99, 1893. 

501.528 Electric Switch. Albert B. Herrick. 8chenectadv. 
N. Y.. assignor to the General Electric Company. Bos- 
ton, Mass. Filed July 21, 1893. 


SIGNALS AND SIGNALING APPARATUS. 


Electric Railway Signal. Frank E. 
Filed Jan. 26. 1892. 


MISCELLANEOUS. 


504.335. Temperature Indicator. Charles E. Egan and 
Fred M. Bailey. Chicago. III.: said Kgan assignor to 
sald Bailey. Filed March 13, 1893. 

504,336. Electric Belt. William С. Ekholm, Joliet, Ш. 
Filed Juve 19, 1895. 

501,344. Thermal Cut-Out. William M. Goodridge, High- 
land Park. assignor to the Wes'ern Electric Company. 
Chicago. ПІ. Filed Nov. 19. 1887. 

504,397. Electric Conductor. Joseph W. Marsh, Pittsburg. 
Pa. Filed Aug. 8, 1892. 

501,898. Electric Conductor. Joseph W. Marsh, Pittsburg. 
Pa. Filed Aug. 8. 1892. 

504.462. Electric Lock. Lemuel B. Tinkham, Quincy, Mass. 
Filed May 12, 1892. 

504,490. Electric Welding Apparatus. Hermann Lem 
Lynn, Mass., assignor to the Thomson Electric Weld- 
ing Company of Maine. Filed June 25. 1890. 

504,671. Musical Instrument. Constant Doriot, Philadel- 
phia, Pa.. assignor of one-half to Johr R. Painter, same 


501,542. 
Toledo, Ohio. 


Seagrave, 


place. Filed April 17, 1893. 
RE-ISSUE. 
11,364. Electrically-lieated Soldering Iron. George К. 


Meltzler. Cincinnati. Ohio, assignor of one-half to 
William Н. Osborne. Prince's Bay, N. Y. Filed July 3. 
1893. Original No. 490,256, dated Jan. 17, 1898. 
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Electricity and Its Uses in a Modern News- 
paper Office. 


“Тһе New York Herald Building. 

The New York Herald, following the uptown 
march of business, has been the first of the New 
York dailies to establish itself within the more 
modern centre of trade and to broak away from 
the historical Newspaper Row. Its new home, at 
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the opposite side of the room from the engines, 
and shown in Fig. 1. The latter have а capacity 
of 55 kilowatts each, and are compound wound 
machines, running at 110 volts pressure. 

The wiring is arranged to be used for either & 
two or three wire distribution, the middle wire 
being twice the section of the outside lines. The 
house plantis run on the two wire system, but in 
case of emergency the entire plant or any part 
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the junction of Broadway and Sixth avenue, at 
Thirty-fifth street, now almost completed, is one 
of the most ornamental structures in that neigh- 
borhood, and aside from its handsome exterior 
and finish it presents an equally well arranged 
and handsome interior very much at variance 


with the traditional newepaper office. 
The building, which is occupied exclusively by 


the Herald and its allied branches, is a notable 
departure from the modern sky-scraping style of 
architecture, having but three stories, including 
the ground floor. Considering its large area and 
comparing it with the twelve and fifteen story 
office buildings which abound downtown, the 
Herald Building appears almost modest at first 
glanee before tbe handsome details of the struct- 


ure are appreciated. 
The interior arrangements are designed en- 


tirely with reference to the requirements of the 
paper, and it is equipped with every kind of ma- 
chinery and apparatus which enters into the 
work of turning out its large daily editions. 

The electrical part of the plant, which will 
be of the most interest to our readers, forms 
quite a large proportion of the mechanical 
equipment of the building, and besides the light- 
ing plant considerable use is made of electric 
power in almost all of the numerous departments 


of the paper. 
The engine and dynamo room is situated on 


the Broadway side of the building, but separated 
from the street by the press rooms of the Tele- 
gram. Unlike the average engine room, it is well 
lighted, the partition on one side being entirely 
of glass. Facing the back of the room are four 
Watts-Campbell engines aggregating 700 horse 
power in capacity. The two central engines are 
connected on a common shaft carrying one driv- 
ing wheel, and the outside ones have each a 


separate driver. 
These engines are all belted backward to a 


countershaft in the basement below (see Frontis- 
piece), and from this the belts run through the 
floor to the four Mather generators situated on 


of it can be thrown on to the street main from the 
Edison station. The method of changing from 
the house circuit to the street system is shown 
in Fig. 2. Each circuit in the building is con- 
nected at this switchboard to a double-throw 
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The instruments for the separate machines are of 
the Mather type, and those on the main circuit 
are Weston instruments. The circuits are all of 
Habershaw wire run in vulca duct. 


The building is wired for about 2,600 lampe, a 
number of which will be used on the outside for 
ornamenta] purposes. 

One feature will be а large sign composed of 
miniature lamps to be placed in front of the 
building, reading “ New York Herald.”  An- 
other novelty will consist of 26 bronze owls to be 
placed at equal distances around the cornice, 
their eyes being formed of incandescent 
lamps. These Jamps are connected to an auto- 
matic switch, which is operated by a clock, 
partly shown at the right hand of the switch- 
board, Fig. 2. Thisclock runs in synchronism 
with the large clock on the building, апа is so 


arranged that at every half hour after the lights 


are turned on the switch causes the owls’ eyes to 
blink. 

Outside of the dynamo room the electrical 
plant can hardly be said to be of any particular 
system, as the machines of at least half a dozen 
different manufacturers may befound throughout 
the building. 

Àn interesting application of electricity is also 
to be found in the photo-engraving department, 
shown in Fig. 8. In copying drawings for illus- 
trations the arc lights shown in the cut are used 
exelusively, and in this way this department is 
entirely independent of the state of the weather. 
The same lamps are also used for priuting sensi- 
tized paper. 

Throughout the building electric motors are 


provided for running all the machinery, although 


the three 40 horse power motors for running the 
three large presses are held in reserve and only 
used in case of emergency. On account of the 
absolute necessity of putting the operation of 
these presses beyond accident three independent 
sources of power are provided. They are run 
ordinarily by steam power, but in case of any 
accident to that the electric motors can be con- 
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FIG. 2. 


switch, ene side of which makes connection with 
the house plant and the other side with the 
street system. 


The room contains two switchboards, each 14 
feet long by 7 feet 6 inches high. The one just 
mentioned contains 14 double-throw knife 
switches for the lighting circuits, and 14 of the 
same pattern for the motor circuits. 

The other board, shown in Fig. 1, contains the 
generator switches and usual electrical apparatus. 


nected and run from the house plant, and as a 
third resource the motors can be switched on to 
the street system independent of any power in 
the building. These motors are of the Mather 
type, as is also a 15 horse power one which is 
used to гала color press. 

The Detroit Company are represented by two 
10 horse power motors used in the stereotype 
room and two 5 horse power motors in the matrix 
room. These are used to run the machines 
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which first take an impression on a specially pre- 
pared paper from the type after being set and 
which is then used as a monld in which the type 
metal is cast, producing cylindrical plates from 
which the paper is printed. 

The photo-engraving department uses one 10 
h. p. motor for running a circular saw and drills, 
and two 5 h. p. motors are used to run five lino- 
type machines, by means of which an operator 
sets type by manipulating а keyboard similar to 
that of an ordinary typewriter. 

А 10 h. p. Waddell-Entz machine is used to 
run а paper wetting machine through which the 
paper passes before going to the press. 

Allthe above machines are used specially in 
connection with the work of getting out an edi- 
tion of the paper, but besides these а number of 
other electric motors arein use for various pur- 


poses. 
The passenger elevator and three Otis lifts for 


-- 


handling the large rolls of paper are run by 
electricity. 

The ventilating plant is a system of exhaust 
pipes run with three 10 h. p. C. & C. exhaust 
fans and motors, and there are besides three 
Crocker-Wheeler motors and а Lundell motor 
in service. 

The entire electrical equipment was installed 
by Hatzel & Buehler, of New York. 

Altogether the motors installed aggregate 275 
horse power in capacity, which is evidence of the 
important part that electricity plays in the me- 
chanical work of producing a great newspaper. 


Some years ago an attempt was made under 
the auspices of the Duc de Feltre and M. L. Vig- 
reux to drive the dynamos at the Pointe de la 
Héve Lighthouse by wind power. The wind, 
however, as is its custom, blew when and where 


it listed, апа ended one fine, or rather one 
stormy, day by overthrowing the ungainly ap- 
paratus installed on the exposed headland. М. 
Max de Nansouty, in alluding to this attempt to 
“ harness" the wind, suggests that next time a 
similar attempt is made it would be as well to try 
the effect of surrounding the atmospheric tur- 
bines" by strong towers, and directing the wind 
on to the vanes by nozzles in much the same way 
as the water is directed on to Ње buckets of a 
Pelton wheel. This idea of ‘‘canalizing” air 
currents is, it is said, actually engaging the at- 
tention of windmill experts. 


Som?» of the Causes of Interruption to Tele- 
graph Circuits. 


BY Р, O. ROBERTSON.* 

А telegraph system, with its lines stretching 
over country in different directions, connecting 
cities, towns and villages, is to some extent at the 
mercy of the elements; with its batteries, instru- 
ments and wires, it is constantly subject to dis- 
turbance from various causes. The substance of 
this paperisa brief description of some of the 
common forms of interruption (usually called 
„troubles) which are experienced on telegraph 
circuits. 

The troubles met with in the operation of tele- 
graph circuits are of three kinds, and are known 
as the break" (or open), the ground," and 
„the cross." The circuit is said to Бе" open" 
when its continuity is broken and the current 
prevented from circulating, ‘‘ grounded” when 
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there is an abnormal electrical connection be- 
tween the ground and the earth, and * crossed” 
when the line is in connection with another line 
upon which there is a current of electricity. 

A circuit may be opened in various ways—for 
instance, by the breaking of the line, breaking of 
the magnet wire of а relay onteide of bobbin, а 
loose connection at a binding post, displacement 
of plugs in switchboard, or by a key being acci- 
dentally left open. A break in the line wire gen- 
erally occurs during very cold weather when the 
wire is contracted by the low temperature, caus- 
ing a greater strain in it, and is often found ata 
point where the wire had been kinked, or at a 
joint which in making had been twisted so tightly 
as to cause the wire to be partially severed. 
Breaks are frequently caused by a tree falling on 
the line, which usually takes place during a 
violent wind storm, although sometimes through 
carelessness of woodmen in felling trees. Sleet 
storms are very destructive to the lines, owing to 
the excessive weight due tothe ice adhering to 
the wires, which frequently causes them to break, 
or the alignment to become distorted. Poles 
carrying a large number of wires have frequently 
been known to break down under the extraordi- 
nary weight due to ice on the wires. Sleet storms 
general over a large area of country, of such 
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severity as to damage lines, are fortunately of 
rare occurrence. The circuit issometimes found 
to be open in an office, and might be traced toa 
broken connecting wire, broken relay wire, loose 
binding screw, but more frequently to an open 
key, or a plug out of position in switchboard. 
The circuit is sometimes found to be open in the 
battery due toa jar breaking and allowing its 
solution to escape, & zinc falling from its hanger 
to the bottom of the jar, or the wire connected to 
the copper element becoming detached. There is 
a kind of trouble which takes the form of an ex- 
traordinary and variable resistance in circuit, 
which is sometimes met with on old lines, the 
source of which is usually in a rusted joint, or a 
joint on & portion of the linein which there is no 
tensile strain. During dry weather these joints 
cause the resistance of the wire to be much in- 
creased, but during a rain the joints become wet, 
improving their conductivity. 

Grounds on the wires are of more' frequent 
occurrence than breaks or crosses. All ground 
faults contain more or less resistance; when the 
resistance.of a fanlt is very small, the connection 
of the line with the earth caused thereby is com- 
paratively perfect, practically dividing the lineat 
that point into two circuits and preventing the 
current from the battery at either end of the line 
from passing further than the fault, but when the 
fault contains considerable resistance, the con- 
nection with the earth caused thereby is not suffi- 
cient to prevent а portion of the current from 
either battery from passing the point of fault, 
the working margin of current being that which 
finds its way past the point of fault. The circuit 
in such case is not totally interrupted, and signals 
may be exchanged between terminal offices on 
the circuit by properly adjusting the receiving 
instruments. Such a fault is called a partial 
ground,” or more commonly termed an es- 
cape.” 

Although ‘‘ single" (or simplex)'circuits may be 
worked fairly well with a considerable and vary- 
ing escape on the line (as the adjustment of re- 
ceiving instruments can quickly be changed by 
the operator to correspond with the variations of 
the current), quadruplex circuits cannot be 
worked successfully under the same conditions; 
the varying escape causes the balance of the in- 
struments to become disturbed, producing a mu- 
tilation of the signals on the receiving instru- 
ments. 

A large percentage of the number of grounds 
which occur is found either on the lines in the 
towns through which they pass, or in the offices, 
only a small proportion being found on the lines 
in the country. The wire coming in contact 
with a foreign wire. such as a telephone, call bell, 
or guy wire, is a very frequent source of the 
trouble, though the circuit is very often grounded 
at the switchboard during a thunderstorm by 
lightning fusing the metal at the air-gap of the 
lightning arrester in passing over tu ground. 
Partial grounds, or escapes, are often due to the 
wire touching the branches of trees, and are more 


susceptible during wet than dry weather, the 
effect of the moisture being to magnify the es- 
cape. Highway lines are more subject to escapes 
of this kind than lines located on the right of 
way of arailroad owing to the numerous shade 
trees which they encounter and the difficulty ex- 
perienced in keeping them trimmed to clear the 
wires; owners of the trees as a rule object to 
any extensive cutting of limbs which would tend 
to disfigure the appearance of the trees, conse- 
quently to maintain a clearance the branches have 
to be frequently pruned. If this operation were 
еса {ог а long time the effect would be 
manifested by the insulation of the line deterio- 
rating. In cases where trimming cannot be done, 
in order to clear the line it becomes necessary 
either to replace the poles by higher ones, so 
that the wires will pass above the tops of the 
trees, or to divert theline by setting the poles 
out, 
( To be continued.) 
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The British Association. 


[FROM OUR LONDON CORRESPONDENT. ] 

The British Association, which began its sit- 
tings at Nottingham on September 18, was 
attended by very few prominent electrical men ; 
consequently few papers on electrical subjects 
were read. Their absence is partly accounted 
for by the Congress at Chicago, at which some of 
those who usually take part in the British Associ- 
ation meetings were present. 

In Section A" the president, Mr. R. T. Glaze- 
brook, in delivering his address referred at some 
length to the '* mechanical theory of light" and 
the ** electro-magnetic field." Lord Kelvin read 
two papers, one on the ‘‘ Piezo-Electric Property 
of Quartz" and the other on “А Piezo-Electric 
Pile." Mr. Gisbert Kapp read one on the Rel- 
ative Cost of Conductors with Different Sys- 

tems," and Mr. Albion T. Snell also read one on 
the ‘‘ Utilization of Waste Water Power by 
Electricity.” 

In Section “СО” Mr. W. B. Sayers read a paper 
on ‘ Self-Exciting Armatures for Continuous 
Current Dynamo-Electric Machines and Com- 
pensators for the Loss of Pressure in Feeders of 
Electric Supply Systems.” In the same section 
Mr. W. Worby Beaumont, M. I. C. E., delivered 
one on a New Form of Variable Power-Gear for 
Electric Railways and Tramways.” 

Relative Cost of Conductors with Different 

Systems of Electric Power Transmission. 


BY GISBERT KAPP. 


(Read before Section G. September 18.) 


It is just twenty years ago that the reversibility 
of the dynamo-electric machine was discovered, 
and with it the transmission of electrical power. 
The machines then and until recently employed 
were of the continuous current type, but within 
the last few years transmission of power by some 
form of alternating current apparatus has come 
into use, chicfly because it enables us to carry 
power to a greater distance with a moderate rate, 
and therefore moderate cost of conductors. 
The reason for this enonomy lies in the fact 
that owing to the scheme of commutators, and 
the facility and certainty with which alternating 
current transformers can be insulated, the effect- 
ive pressure at which the current is transmitted 
is much greater with alternating than with con- 
tinuous currents. To put itin another way, with 
continuous current plant the voltage is limited 
by the difficulty of insulating the generating and 
receiving machinery. With alternating current 
plant there is no necessity of high insulation of 
generators or motors, but only of the step-up and 
step-down transformers, and since this type of 
apparatus can, by the use of oil or other means, 
be insulated to any desired extent, it is the diffi- 
culty of insulating the line rather than the 
machinery which limits the voltage that can be 
safely employed. In comparing the various sys- 
tems of transmission as regards economy of ma- 
terial we must put all on the same basis, by so 
designing the plant that there shall be in each 
case the same stress on the insulation, or in other 
words, that the difference of potential between 
any two points in the circuit, or between any 
point and earth, shall not exceed the predeter- 
mined limit. The systems of transmission which 
have as yet been practically employed, and which 
alone even claim our attention here, are the 
following : single-phase alternating current trans- 
mitted by two wires; double-phase alternating 
current transmitted by four wires; double-phase 
transmitted by three wires; three-phase alterna- 
ting current transmitted by three wires; continu- 
ous current transmitted by two wires. The last 
case, although practically impossible for extra 


ELECTRICITY. 


high pressures, is here included because it gives 
us a financial standard of comparison for the 
other four methods of transmission. It is well 
known that in every circuit the different parts of 
which are equally well or equally badly insulated 
the electrical centre of gravity remains always at 
zero potential, and it follows from these reasons 
that if the circuit carry an alternating current, 
the absolute potential of any point undergoes 
cyclical change, bringing it in turn above and be- 
low the potential of the earth by an equal amount. 
Thus in а circuit carrying 10,000 effective volta, 
the greatest potential difference between two 
points will be 14,000 volts,and the greatest possi- 
ble value of the absolute potential will be 7,000 
volts, positive or negative. The insulation to 
earth will, therefore, be put under a stress not 
exceeding 7,000 volts; if. however, one point on 
the line were earthed, the stress at every point 
would immediately rise to 14,000 volts. We can 
now compare the continuous and single-phase 
alternating current as regards weight of copper 
required for the line, assuming in both cases 
the same total power and the same efficiency of 
transmission. Let us fix the greatest permissible 
stress at 7,000 volts from the earth, then it will 
immediately clear that the effective voltage of 
transmission in the case of the alternating current 
is 10,000 volts and in the case of continuous cur- 
rent 14,000 volts, and since the weight of copper 
for equal efficiency conditions varies inversely 
as the square of the pressure, it follows that the 
transmission of power with alternating current 
requires twice as much copper as continuous. 
With two-phase currents and completely dupli- 
cated circuits, i. e., four wires in a line, the same 
holds good, as will be obvious on considering that 
each circuit half the power, but how does the case 
stand if we bunch two of the wires ? In this case 
we have half the current in each of the external 
wires and about 70 per cent. of the current in the 
middle wires, resulting apparently in a saving of 
copper, but this is a fallacy; not only is there no 
saving of copper, but we require actually more 
copper than with a single-phase system, or the 
four-wire double-phase system ; the reason being 
that if we tie two of the terminals together we 
forcibly displace the electrical centre of gravity 
of each circuit, causing the potential of the other 
terminals to vary between wide limits. To keep 
the stress on the insulation down to the given 
limit, we must therefore lower the voltage of 
each circuit, and this means that we must use 
more copper in the line. Similar investigations 
made for the three-phase system show that the 
effective voltage in each circuit must be lower 
than with a continuous current, but may be 
higher than with a single-phase alternating cur- 
rent. I shall not occupy time by giving the 
mathematical investigations of the various cases 
previously mentioned, but will simply state the 
practical result. Ifwe putall the systems on the 
same footing as regards efficiency of insulation 
we find the following : If for the transmission of 
a certain power over a given distance by continu- 
ous current 100 tons of copper are required for 
the line, then the single-phase alternating and 
the two-phase four-wire system will require 200 
tons, the two-phase three-wiresystem will require 
200 tons, and the three-phase three-wire system 
only 150 tons. As far as the line is concerned 
there is thus a distinct advantage in the employ- 
ment of the three-phase system. 


On a Piezo-Electric Pile. 


BY LORD KELVIN. 


to Section A, September 
15, 1898.) 
The application of pressure to a voltaic pile, 
dry or wet, has been suggested as an illustration 
of the piezo-electric properties of crystals, butno 
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very satisfactory results have hitherto been ob- 
tained, whether by experiment or by theoretical 
considerations, so far ав Iknow. Whatever effects 
of pressure have been observed have depended 
upon complex actions on the moist or semi-moist 
substances between the metals and electrolytic or 
semi-electrolytic and semi-metallic conductances 
of the substances.  Olearing away everything 
but air from between the opposed metallic sur- 
faces of different quality, I have made the piezo- 
electric pile which accompanies this communica- 
tion. It consists of twenty-four double plates, each 
8 centimetres square, of zinc and copper soldered 
together, zinc on one side and copper on the 
other. Half а square centimetre is cut from 
each corner of each zinc plate, so that the 
copper square is left uncovered by the zinc at 
each of its four corners. Thus each plate pre- 
sents on one side an uninterrupted copper sur- 
face, and on the other side a zinc surface, except 
the four uncovered half square centimetres of 
copper. А pile of these plates is made, resting 
one over the other on four small pieces of indis- 
rubber at the four copper corners. The air-space 
between the opposed zinc and copper surfaces 
may be of any thickness from half & millimetre 
to 3 or 4 millimetres. Care must be taken that 
there are no minute shreds of fibre or dust 
bridging the air space. Іп this respect so small 
ап air-space as half a millimetre gives trouble, 
but with 8 or 4 millimetres no trouble is found. 

The lowest and uppermost plates are connected 
by fine wires to the two pairs of quadrants of my 
quadrant electrometer, and it is generally conve- 
nient to allow the lowest to lie uninsulated on an 
ordinary table and to connect it metallically with 
the outer case of the electrometer. 

To make an experiment 1) connect the two 
fine wires metallically, and let the electrometer 
needle settle to its metallic zero. 

(2). Break the connection between the two 
fine wires, and let a weight of а few 
decigrammes or kilogrammes fall from a 
height of a few millimetres above the upper 
plate and rest on this plate. A startlingly 
great deflection of the electrometer needle is 
produced. The insulation of the indiarubber 
supports and of the quadrants in the electrome- 
ter ought to be so good as to allow the needle to 
come to rest, and the steady deflection to be ob- 
served, before there is any considerable loss. If, 
for example, the plates are placed with their zinc 
faces up, the application of the weight causes 
positive electricity to come from the lower face 
of the uppermost plate, and to deposit itself over 
the upper surface of plate and weight and on 
the electrode and pair of quadrants connected 
with it. 

On a New Form of Variable Power-Gear for 
Electric Railways and Tramways. 


BY W. WORBY BEAUMONT, M. I. C. B. 


It is a matter of great importance on electrical 
railways and tramways thatthe maximum stean- 
engine power at work in the generating station 
should be as little above the mean load as possi- 
ble. 

It is found on electrical railways now at work 
that there isa great waste of power, and there- 
fore of fuel, in consequence of the large oon- 
sumption of current in getting the trains into 
motion by motors attached directly to the axles 
On the South London Railway it is found that 
the power employed electrically in overcoming 
the inertia of the train is from 25 to 50 and 60 per 
cent. greater than that required to keep the train 
going. 

Mr. J. H. Greathead, M.I.C.E., the engineer 
of this railway, has shown thatif this could be 
avoided from 20 to 80 per cent of the engine 
power which must under present conditions be 
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kept running might be shut down. The author 
shows this by diagrams representing the variation 
in the consumption of power in the working of 
this railway, as given by Mr. Greathead. 

For several reasons the employment of geared 
locomotives is undesirable on railways, although 
single-reduction gearing is most generally 
adopted for tramways, and probably will remain 
best for that purpose. The noise made by high- 
speed gearing and the wear are both objectiona- 
ble, otherwise a geared locomotive offers the 
means of overcoming to some extent the losses 
referred to. 

In the paper the author shows how an interme- 
diate course can be adcpted which will entirely re- 
move the loss of power at the generating station. 
The electric motor is placed directly on the driv- 
ing axle, but is reduced ір size and power to more 
nearly that of the mean horse-power required on 
the road. This for the greater part of the journey 
of a train from station to station drives the axle 
upon which it is placed at its own speed, just as 
those do which are now upon the South London 
Railway. The motor is, however, on a hollow 
spindle, which drives the axle, when starting a 
train, through the medium of a compact double 
clutch containing one pair of epicycloidal redu- 
cing wheels, The clutches are operated by elec- 
tro-magnets or by fluid pressure. 

The train or locomotive may by this means be 
started at from one-fourth to one-seventh of the 
speed of the motor. After a few seconds, the in- 
ertia of the train having been overcome, the 
motor, the clutch-gear, and the driving-axle are 
solidly coupled, and all move as one piece, the 
gearing only working during the starting of the 
train. 

The motor may thus run idle upon the axle, or 
may drive the latter at one-seventh of its speed, 
or at its own speed. A breakdown leaves the 
locomotive in the condition of a gearless engine. 

For tramears similar apparatus is described in 
the paper, which will drive the car by а direct 
motor with starting ratio of gear of about six to 
one, or by single reduction gearing will drive 
the car either at the usual gear ratio of about 
four to one, or, for starting, st & ratio of about 
twenty-four to one. 


Honorable Mention. 


At & recent meeting of the directors of the 
Electric Gas Lighting Company, Boston, the 
following resolutions were adopted : 


Whereas Louis W. Burnham, Vice-President 
and General] Manager of the Electric Gas Light- 
ing Company, departed this life August 9th, after 
& brief illness; and 

Whereas the Board of Directors of the com- 
pany desire to put on record their high apprecia- 
tion of their deceased associate and deep sense 
of the great loss which the Board and the com. 
pany has sustained; therefore, 

Resolved, That in the decease of one who has 
been so constant, so able and so indefatigable in 
developing and advancing its interests this cor- 
poration [He lost an officer whose strength, 
energy and integrity of character were invalua- 
ble; and the Board has lost а member for whose 
manly character his associates entertained a high 
personal regard, and upon whose aid in their 
Comon duties they have long and confidently 
relied. 

Resolved, That the Directors hereby tender to 
the family of their late associate their heartfelt 
sympathy in their sudden bereavement. 

Resolved, That these resolutions be extended 
upon the records of the corporation, and в copy 
of е same be sent to the family of the de- 
ceased. 


His innumerable friends throughout the 
country will readily appreciate the appropriate- 
ness of this tribute to the memory of Col. Burn- 
ham, who stood deservedly high in the esteem 
of all who had been at any time,brought into per- 
sonal contact with him, or were numbered 
among his acquaintances. 
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Materials for Wire Standards of Electrical 
Resistance. 


BY DR. STEPHAN LINDECK.* 


More than thirty years ago Werner von Sie- 
mens proposed to fix the practical unit of electri- 
cal resistance by such a definition that by refer- 
ring back tothe units of length and mass, and by 
the use of mercury, ап element chemically and 
physically so well defined, the unit could always 
be reproduced with exact accuracy. 

This proposition аї the time was greatly op- 
posed, but its correctness in the course of years 
has been proved more and more, and is demon- 
strated in the most striking manner by the fact 
that this proposition is suggested for Interna- 
tional approval at the present Congress as a 
further development of the resolutions passed at 
the Congresses in Paris in 1881 and 1884. 

The accurate reproduction of mercury resist- 
ances, as is well known, requires great care, and 
the use of the same is therefore limited to a few 
well arranged laboratories. The question still re- 
mains, which material according to modern ex- 
perience is most suited for secondary wire 
standards, which are nearly exclusively used for 
practical measurements. This question was first 
considered by the Electrical Standards Commit- 
tee of the British Association in the beginning of 
ihe sixties. The committee resolved to make 
copies of a German silver resistance, which has 
been absolutely determined out of various alloys, 
and to adjust therefrom t:n unit coils, whereof 
two respectively consisted of platinum-silver, 
gold-silver, platinum-iridium, commercially pure 
platinum and mercury. It was expected by the 
choice of so many different materials to be 
assured that the result of the absolute determina- 
tion could not be lost. 

For the material used for the copies, whieh 
were distributed by the committee, the platinum- 
silver alloy was choson. Dr. Matthiesen, to 
whom this work was entrusted, recommended the 
materia] on the strength of the investigation of 
several years, and it has been greatly used since 
for standard resistances in England and in this 
country; nevertheless it is not possible to rely 
absolutely upon the constancy of в resistance 
standard made of this material. 

Entirely independent observatious have proved 
that the value of a resistance made out of plati- 
num-silver has constantly diminished in a period 
of two and one-half years. The changes remain, 
it is true, between the hundredths of one per 
cent., neverthelessthey exceed the limits allowed 
for standards. 

The question as to the most suitahle material 
for wire standards was again taken up at the 
Congresses іп Paris of 1881 and 1884. Dumas 
ealed attention to the alloy of platinum and 
iridium, of which material the standards of 
the meter and the kilogramme also consist. 

In how far this alloy is appropriate for wire 
standards of resistance has been investigated by 
Dr. Klemenoii in an interesting paper published 
in 1888, which at the ваше time embraced the 
stady of several other alloys. ae German silver, 
nickelin and platinum-silver. 

Of special interest are his researches on the 
influence of mechanical stress on the resistance 
ofa wire. Itisa known fact among the manu- 
facturers of electrical resistances that during the 
winding up of the coil and in the time subsequent 
to the winding considerable changes occur which 
diminish but сап be observed even after some 
years; that material, of course, will be most 
suitable of which the specific resistance is 
altered in the least degree. The following con- 
clusions are arrived at by Dr. Klemenoii on the 
basis of his extensive researches, which cover the 


* Abstract of a paper read before the International] Elec- 
trical Congress, Chicago. 
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Specific resistance, coefficient of temperature, 
thermo-electromotive force against copper, and 
the influence of mechanical deformation of the 
different alloys, namely, platinum-iridium, plati- 
num-silver, nickelin and German silver. The first 
two are the most appropriate. The platinum- 
silver, however, must be preferred on account of 
its small coefficient of temperature (0.12 per 
cent. against 0.027 per cent). The next best would 
be nickelin. (It is to be regretted that chemical 
analysis of these materials has not been made), 
However. it is a matter of fact that the thermo- 
electromotive force of nickelin against copper is 
greatly higher than that of the other materials. 
Standards are always made of copper, ard this is 
of great importance; for the connectivg wires in 
resistance German silver is the least preferable, 
the alloy which bas been almost exclusively used 
for standard resistances on the Continent; in 
England an alloy called platinoid ів in common 
use, which does not differ much from German 
silver. For all alloys time variations were found, 
which consisted in an increase of resistance for 
German silver and ір а decrease for platinum- 
silver and platinum-iridium. 

Klemenoii further made the important obser- 
vation that the rate of time variation is infiuenced 
in a high degree if the wire is heated toa tem- 
perature of 40 to 50 centigrade, in order to de- 
termine its coefficient of temperature. He says: 
Perhaps it would be preferable to expose a newly 
made standard resistance toa moderate rise of 
temperature during alonger time in order to 
terminate more quickly the variations of resis- 
tance produced by mechanical stress. Klemenoii 
did not, however, continue his work in this di- 
rection. 

One of the duties of the Electro-Technical 
Laboratory of the Physikalisch-Technische 
Reichsanstalt, which was founded in 1887, princi- 
pally by the liberal donation of Werner von 
Siemens, is to examine the correctness of elec- 
trical measuring apparatus, and to make such in- 
vestigations as tend toimprove them. 

As to electrical resistances, the determinations 
of the absolute value of the ohm made some years 
ago by Kohlrausch and Himstedt have shown to 
what degree wire resistances can change in the 
course of time. 

Itisa matter of fact that Kohlrausch has ob- 
served for two German silver standards an in- 
Crease almost equal in both to the amount of 
more than one-tenth per cent. in one and three- 
quarters of в year. 

It was up to the present time very tedious to 
manufacture accurate standard resistances. It 
was necessary to take wire which had been made 
& long time before; to wind at the same time a 
large number of coils which were not to be dis- 
turbed for several months; then periodically the 
value of the resistance was determined and those 
were chosen for standards which proved to 
change in the least degree; nevertheless such 
resistances are not constant at all. During 
many years changes can be observed, as for in- 
stance Mr. Carpenter has shown; this was also 
proved with & carefully constructed resistance 
furnished by Carpenter to the Reichsanstalt. 
Such а resistance must be considered to be in an 
unstable state; а somewhat larger change of the 
outer temperature may effect considerable 
changes, as we have seen it before with a plat- 
inum-silver resistance. 


Electric traction is being steadily developed in 


Germany, and is likely, within the next year or 
two, to make a good showing. There are roads 
running in Bremen, Halle, Gera, Breslau, Hano- 
ver, Dresden and Remscheid, besides the two old 
Siemens roads at Lichterfelde and Frankfort- 
Offenbach; and there are roads in course of con- 
struction or under contract in Breslau, Chem- 
nitz, Dortmund, Essen, Lubeck, Nuremburg, 
Plauen, Hamburg, Gotha, Erfurt and Bochum. 
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Grounded The return circuits on electric 
Railway railways, which according to the 
Circuits. general practice are grounded 
circuits of which the tracks are a part, have been 
the cause of considerable trouble in а number of 
places because of the electrolytic action of the 
current on underground pipes, which have fre- 
quently been entirely destroyed in this way. In 
a number of cities this trouble has proved a 
matter of serious expense, especially where large 
currents are employed, and it has been seized 
upon by the depre»ators of the “ deadly trolley 
for the most potent of their arguments. 

This difficulty has heretofore been the most 
valid objection which has ever been raised 
against electric railway systems, and it cannot be 
denied that these complaints were in many cases 
well founded, but at present, thanks to the expe- 
rience of а number of pioneer roads, this matter 
is better understood, and the means of providing 
against any destructive electrolytic action upon 
the rails or adjacent pipes is easily attained, 
though not without considerable expense. 

The early roads using a rail return were at 
fault in depending upon the earth to а considera- 
ble extent for the return circuit. The error in 
this assumption is shown by the fact that to-day 


the ground circuit is not included in the calcula- 


tions of the capacity of the return circuits. The 
ground has proved a very uncertain and a very 
variable quantity in this work as much depends 
on the character of the soil and the amount of 
moisture it contains, the latter being a large 
factor in the electrolytic action on pipes, ete. It 
appears to be well established that the return 
should contain sufficient metal to carry the nec- 
essary current without depending on the ground, 
and with a resistance not in excess of that on the 
overhead system. One of the first essentials in 
procuring а continuous circuit from the track to 
the generator is the bonding of the rails. А 
large number of patterns of rail-bonds have 
been placed on the market from time to time, 
but very few of these fully answer the purpose 
for which they were designed. The average rail 
on a well built electric road will run from sixty 
to ninety lbs. 
are used the entire section of iron in a double- 
track road is insufficient to carry the current 
without supplementary ground wires. In such а 
case the bonding becomesa matter of the utmost 
importance, and it is evident that a single No. 4 
iron wire bond connecting the track joints is 
entirely inadequate for the purpose. Neglecting 
the ground, which is not to be depended upon, 
this construction, which is to be found in a large 
number of roads, increases the resistance of the 


in weight, and where many cars 


return to a very large extent, and is largely ac- 
countable for the electrolytic action of which 
there has been £0 much complaint. Besides the 
harm done to other underground systems, the 
high resistance of the track circuit is felt at the 
power house, and imposes a proportional addi- 
tional load on the machinery which in time will 
largely overbalance the saving in material due to 
this cheap construction. 

In reporting on this subject to the New York 
Street Railway Convention, Mr. McTighe sums 


up the requirements for a railway return circuit 
as follows: 


1. Intrinsic resistance low enough to need no 
help from earth. 

2. Utilization, to the utmost practical extent, 
of the rails as the return conductors. 

8. Rail bonds of the heaviest practicable size. 

4. Rail bonds of the shortest possible length 
eonsistent with due allowance for expansion and 
vibration. 

5. Rail bonds made of a single pieoe of wire 
with integral rivets. 

6. Rail bonds tightly riveted to the rails 
through holes freshly reamed immediately before 
bonding. 

7. Rail bonds so placed as to permit convenient 
inspection. 

8. Rail bonds protected against corrosion. 

9. A very liberal] use of heavy cross bonds 
from rail to rail direct, and in double track 
extra heavy cross bonds connecting the two in- 
side rails. 

10. An underground main or trunk return from 
power house to track, and there connected to 
each line of rails, and low enough in resistance to 
carry the maximum current with but а nominal 


drop in potential. 

By fulfilling these conditions there is no 
doubt but that the saving at the power house 
would be more than sufficient to compensate 
for the extra cost of track work, and in addition 
the trouble from electrolysis would be &voided. 

In some cases where the difference of potential 
on underground pipes has been measured. as 
much as forty or fifty volts difference has been 
found, and the electrolytic effect of such а cur- 
rent would obviously take but а short time to 
completely destroy the pipe. The remedy of 
supplying a larger metallic conductor for the 
return, and connecting the pipes with the station 
so as to avoid this action where the current 
leaves the pipes, has been found to obviate the 
trouble entirely. 

It is therefore well settled that with proper 
care in construction of the grounded return 
there would be no foundation for the complaints 


which are now frequently heard. 
* Electricity °° The present condition of the 


Is Ready. General Electric Company would 
excite pity rather than animosity if there should 
be forthcoming from the Board of Directors an 
announcement of new executive officers to carry 
out a radically new policy. Few expressions of 
pity, however, will be heard until it is ап assured 
fact that the company is to be conducted on new 
lines, by men who who will confine their atten- 
tion to the business of the company and allow 
competitors the same privilege. 

For something more than a year ELECTRICITY 
has waged relentless warfare. We began when 
the stock was selling above 115, and when s 
superficial view disclosed nothing of trouble 
ahead for the General Electric Company; when 
its officers possessed the esteem of their business 
associates, and when а word of criticism was 
looked upon as suicide for any electrical paper. 

We had information even at that time upon 
which we believed & severe attack justifiable, and 
we have never wavered. The world was then 
against us; and it is now with us. But ELECTRIC- 
ITY was just as surely right twelve months ago as 
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itis to-day, when the rottenness and dishonesty 
of General Electric methods are common gossip 
апа Charles A. Coffin is а discredited man among 
those who know him best. 

ELECTRICITY’s purpose has been fully accom- 
plished. We have shown the General Eleetric 
Company under the mismanagement of Mr. 
Charles Ausgespielt Coffin to the trade in its 
true light. We have no animosity towards the 
company as an abstract thing, nor against the 
army of men who until recently earned an honest 
living in the service of the company. Our attack 
has been aimed at a proposed monopoly, and at 
corrupt and disgraceful business methods, and 
against the man who was chiefly responsible for 
their introduction into this trade. 

As to monopoly, or anything approaching it, it 
is forever passed discussion in the electrical busi- 
ness. But as to the corrupt methods which have 
indelibly marked the present management of the 
General Electric Company we have no assurance 
that they are to be discarded. When we have 
such assurance, from men in whom the trade has 
confidence, and when Mr. C. A. Coffin’s name is 
wiped out from all official connection with the 
company, ЕтЕсотвІСІТУ will retire from the war- 
path, and will do all in its power to assist the re- 
organized company, to restore harmony and 
good feeling in the trade. 

We will cease fighting when the occasion for 


fighting has been removed. 
SoME very poorly informed person has written 


to ask us, ‘‘ Who the deuce is Mr. Laf. Heidell, 
whose portrait you printed this week?” It is 
safe to say that our questioner has never trav- 
elled, does not know of Powers’ Block, or even 
of the city of Rochester. He might as well ask, 
Who is Tom Ochiltree, or who is Abe Slupsky ? 


ABOUT six pages of the Electrical World last 


week were devoted to a report of the legal 
troubles of Messrs. Martin and Wetzler and W. 
J. Johnston. The matter was undoubtedly of 
interest to these three gentlemen, but to no one 
else. Few, however, are surprised to see the 
pioneer electrical journal prostitute itself by 
forcing upon its readers this expression of petty 
personal spite. 

Every day that Mr. C. A. Coffin is allowed to 
retain his position in the General Electric Com- 
pany is ап extension of time in his preparation for 
& future career of brigandage in the electrical 
trade. He should be forced to stand on his own 


bottom at once. 
DOET o KEO .... 


TEE General Electric Company has been killed 
by the enemies it has made. Those enemies will 
not be friends under the present management 


and policy of the company. 
ee „О, е ооо е 
Mr. JoserH P. ORD, Controller of the General 


Electric Company, is in Chicago. We under- 
stand he has gone to pay his respects to Mr. 


Sunny. 8 


IT 1s pleasant to call attention to the advertise- 
ment in this issue for sixty wiremen, etc. At 
least one job is going forward. 


ELECTRICITY. 


Monopolies Do Not Monopolize. 


Savannah Will Have a Municipal Plant. 


Owing to the recent combination of the com- 
mercial lighting companies, the city of Savannah, 
Ga., intends to erect a city plant. A bill will be 
introduced in the Legislature to secure the neces- 
sary authority. Mayor McDonough says: 

* If the People’s Electric Light Company had 
remained an independent institution, as it prom- 
ised, the city would not have found it necessary 
to enter into the electricity business, because with 
two companies competing prices for lighting 
would have been so reasonable that it would 
have been а useless expenditure to erect another 
plant. But when the combination with the 
Brush Company was effected it was seen at once 
that competition had been throttled.” 

Етесткісітү has already made sufficient com- 
ment оп local combines. They can only be suc- 
cessful where they are in perfect harmony with 
the public and with the city. The cost of 
lighting should be decreased instead of increased; 
and any combination that proceeds on a different 
theory is sure to come to grief. 


THOSE HAPPY DAYS. 


“ So Sad, so Fresh, the Days that Are по More.“ 


(Not written for ** Electrictty.") 


Oh ! those were happy days, boys, just back in '91, 

Before the Thomson-Houston and Edison were one, 

Before the lion and the lamb each swallowed up their 
pride 

And laid down in peace together, the lamb on the inside. 


The grass upon the Common seemed softer then to all, 

God knows that now it's pelted down and hardly grows at 
all! 

And the boys upon the corner would on each Friday night 

Blow in their stuff at Ames's—they're over that all right. 


Each student had a typewriter, a draughtsman and a 
pull; 

They took their damsels to the dance and after that got 
full. 

Cigarettes were then the thing, and wine was never freer; 

They're smoking T. D. pipes now, and drinking Uno beer. 


Oh! those were happy days, you bet—when Saturday 
came round 

"Twas off upon the bicycle or to the baseball ground, 

And in the eve tbe Point of Pines would catch them by 
the thou’; 

They still go to the Point of Pines—they go to dig clams 
now. 


Common stock was 96, preferred was rather more, 

Until the General Electric took possession of the floor. 

Stockholders, who were building high, each one as rich as 
mud, 

Have felt their feet slip out from under with a dull and 
sickening thud. 


Oh! those were happy days for clubs; prosperity was 
high, 

And tennis, cricket and baseball, they all were flying 
high. 

And now we're іп the consomme, wehaven't got a cent, 

And even the Scientific Club can hardly pay its rent. 


The pay came all in bills then, the envelopes were fat; 

It comes in dimes and nickels now, and hard to get at 
that ; 

Twas quarter ante" in those days, and every man would 
stay, 

Now every man is playing close to keep the wolf away. 


Indeed, it’s rather rocky now; we hardly get enough 

To keep our board bilis evened up and make a decent 
bluff. 

Oh! will they ever come again, those happy days of yore? 

Those bully days, those flush old days, those days that are 
no more. 


Lynn, Sept. 1, 1893. F. S. H. 


A Return to Old Tactics. 


The following is а copy of а notice which is 
being distributed to the patrons of а local light- 
ing company that is controlled from No. 44 
Broad street, which needs no comment: 


It has come to our notice that some of our cur- 
rent customers are using an inferior grade of in- 
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candescent lamps requiring а fraction over б 
watts per candle. 
This company recommends only the Edison or 


"Thomson-Houston incandescent lamps, which 


have an efficiency of 8.1 watts per candle. The 
difference in amount of energy required to oper- 
ate lamps other than the Edison, or T.-H.,is tous 
a costly and serious matter. 

There are reasons of another nature that should 
cause prudent and careful patrons to discontinue 
using lamps not licensed by the General Electric 
Company, owners of the Edison lamp patent, 
No. 228,898, the United States Circuit Court of 
Appeals having confirmed the decision of Judge 
Wallace declaring Mr. Edison the sole inventor 
of the incandescent lamp. The Edison patent 
does not expire until January 27, 1897, and the 
owners are vigorously insisting on their legal 
and equitable rights in all portions of the country. 

Restraining orders were recently issued against 
the Holland House and Hotel Imperial, New York 
City. Ав the owners of the Edison patent insist 
on an accounting for damages, we believe the 
wisest course is to discontinue the use of infring- 
ing lamps, and purchase none but those marked 
'* Edison" or Thomson-Houston,” which for- 
tunately are the best made. These lamps can be 
procured at our office, corner of Main and Field - 
streets, at usual price. 


Legal Notes. 


7 


The Adams Electrie Railroad Company's suit 
against the Lindell Railway Company at St. 
Louis is about ready for trial. It involves the 
right to use the propelling mechanism on every 


electric railroad car in the country. Evidence in 
the case, which has been accumulating for two 
years, already fills more than 1,000 printed 
pages. 


The jury in the suit of Kahman Kosrael, of 
New York, against the New Jersey Traction 
Company, for $10,000, on account of the killing 


of his son Harry, at the corner of Springtield 
avenue and Bedford street, Newark, on May 9, 
brought in a verdict for the defendant. 


Judge Lacombe, of the United States Circuit 
Court, has appointed Charles Batchelor receiver 
of the Electrical Development Company of New 
York. The company was organized in 1890 for 
the purpose of constructing street railways. It 
is understood to have practically gone out of 
business as a construction company. ts assets, 
consisting of stocks in other companies, have de- 
preciated in value owing to the great shrinkage of 
values, and its inability to provide money to pay 
its debts necessitated а receivership. 

In the United States Circuit Court, New York, 
on the 19th ult., Judge Lacombe granted a pre- 
liminary injunction restraining the Mount Morris 
Electric Light Company and the United Electric 
Light, Heat and Power Company from the fur- 
ther use of the incandescent lights now employed 
by the two companies in this city. The injunc- 
tion was granted on the application of the Edison 
Company. The order is to go into effect after 
reasonable time has been given the defendants 
to adapt their fixtures to the use of other lamps 
which are not open to the objection. The case 
will be appealed, to the Circuit Court of Appeals. 


A bill of complaint asking for a receiver for 
the Citizens’ Electric Light and Power Company 
of Manistee, Mich., has been filed. The com- 


plaint alleges that the company has never paid 
more than running expenses, and is wholly una- 
ble to meet its obligations. 


The Falls Rivet and Machine Company has 
filed a mechanics’ lien against the Toledo Electric 
Company *or $1,785. 

Suit has been begun against the new lighting 
company in York, Pa., using Westinghouse ap- 
paratus, to restrain them from using infringing 
lamp. 

The Cleveland Electrical Manufacturing Com- 
pany has filed а motion asking the court to order 
the discontinuance of the business of the Graves 


Electrical Company, claiming it is being con- 
ducted at a loss. 
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ELECTRICITY. 


World’s Fair Awards. 


Following is thelist of awards announced up to 
date. Some of the tests, viz., of wires, storage 
batteries, incandescent lamps, transformers and 
a few others, have not yet been completed : 


Albert & J. M. Anderson, Boston, Mass.—1. Trol- 
leys. 2. Railway insulators. 

Brush Electric Co., Cleveland, Ohio—1. Direct 
current dynamos for series arc lighting. 2. 
Direct current dynamos for series arc light- 
ing, coupled to engine, 125-2,000 c. Р. lamps. 
8. Alternating current dynamos, constant 
potential, 36-150 K.W. 4. Are circuit switch- 
board. 5. Direct current dynamos, constant 
potential, 20-100 K. W. 6. Arc lamps, all types. 

Bryant Electric Co., Bridgeport, Conn. — Snap 
Bwitches. 

W. R. Brixey, New York— Underground, aeria 
and submarine telegraph and telephone 
cables. 

J. H. Bunnell & Co., New York—1. Standard 
dry batteries. 2. Telegraphic apparatus. 

C. & C. Electric Motor Co., New York—1. Direct 
current motors, constant potential, 8-50 н. P. 
9. Electric motor, fan and blower combina- 


tion. 
Cutter Mfg. Co., Philadelphia, Ps. —Pushsw 
es for electric lights. 
Commercial Cable Co., New York—1. Ocean tele- 
aphic apparatus operating through Muir- 
ead's artificial resistances. 2. Cuttriss im- 
proved cable telegraph apparatus. 
Orane Electric Co., Chicago. Ill. — Electric 
passenger elevator complete. 
Carpenter Enamel Rheostat Co., Bridgeport, 
Conn. — Rheostats. 
Copenhagen Fire Alarm Co., Chicago— Automatic 
fire alarm. 
George Cutter, Chicago, Ill.—Lamp supporting 


pulley. 

Electrical Forging Co., Boston, Mass. —Electric 
еш and welding apparatus. 

Electric Heat Alarm Co., Boston, Mass. — Ther- 
mostat for automatic fire, hot journal and hot 
grain alarms. 

Electrical Conduit Co., New Tork Underground 
conduit for electrical wires. 

Electric Launch and Navigation Co., New York 
—Electric launches. 

Eddy Electric Mfg. Co., Windsor, Conn.— Direct 
current motors, constant potential. 

Excelsior Electric Co., New York—1. Arc lamps 
series circuits. 2. Direct current dynamos 
for series are lighting. 

Elektron Mfg. Co., Springfield, Mass—1. Direct 
current motors, const't potential, multipolar, 
slow speed. 2. Automatic motor starter. 

Electric Selector and Signal Co., New York— 
Electrical system for 9 and unlocking. 

Edison Mfg. Co., New Lork—Edison-La “Lande 
primary battery. 

Eureka Tempered Copper Co., North East, Pa.— 
Tempered copper for use in electrical con- 
struction. 

Fort Wayne Electric Co., Fort Wayne, Ind. —1. 
Direct current Wood" dynamo for series 
aro lighting. 2. Alternating current Wood“ 


dynamo, constant potential, compound 
wound, 150 K. W. 3. Arclamp for constant 
current. 


I. P. Frink, New York—Screen reflectors for in- 
candescent lamps. 

General Electric Co., New York—1. Electric 
locomotives for factory and switch service. 
2. Electric elevated railway system. 8. Long 
distance power transmission, plant in opera- 
tion, tri-phase. 4. Arc lamps for direct cur- 
rent series circuits. 5. Searchlights and 
focusing lamps. 6. Transformers 250-125,000 
watts. 7. Engine dynamos. 8. Automatic 
overload switch. 9. Electrically illuminated 
fountains. 10. Thomson eccentric coil am- 
meters and voltmeters for alternating cur- 
rents. 11. Pumping machinery driven b 
electric motor. 12. Electrically driven г 
working machinery. 18. Mine locomotive. 
14. Haskins astatic ammeter. 15. Arc lamps 
for constant potential circuits direct and 
alternating (Knowles). 16. Jaw switches, 
fuses, sockets and branch blocks. 17. Direct 
current dynamos for series arc lighting. 18. 
Alternating current dynamos for series aro 
lighting. Alternating current dynamos, con- 
stant potential, 30-300 K. W. 19. System of 
street railway service. 20. Direct current 
dynamos.constant potential (direct connected 
excepted), and direct current shunt wound 
motors, constant potential. 21. Edison feeder 
system for distribution of electricity. 299. 


Slate switchboard for arc light circuits. 23. 
Ventilating set, portable, Government stand- 
ard. 24. Historical apparatus. 25. Edison 
three-wire system for distribution of electri- 
cal energy. 26. Exhibit of incandescent 
lamps all styles, J to 250 c. Р. 27. Under- 
pond system complete in all details. 28. 

oisting apparatus driven by electric motors. 
29, Integrating wattmeter. 

The E. 8. Greeley & Co., New York—1. Testing 
instruments, 2, Extra dry battery. 8, Tele- 
graph apparatus. 

Gamewell Fire Alarm Telegraph Co., New York— 
Automatic fire alarm telegraph system. 

General Incandescent Arc Lamp Co., New York 
—Arc lamps for constant potential circuits. 

Hart & Hegeman Mfg. Co., Hartford, Conn.— 
Snap switches. 

Helios Electric Co,, Philadelphia, Pa. — Arc 
lamps for alternating current. 

The Hanson Battery Co., Washington, D. C.— 
Primary batteries. 

Interior Conduitand Insulation Co., New York— 
1. System of interior insulating conduits. 2. 
Snap switches. 

Jenny Electric Motor Co., Indianapolis, Ind.— 

irect current dynamos and motors, constant 
potential. 

Н. W. Johns Mfg. Co., New York—Vulcabeston 
and molded mica insulating material worked 
into all kinds of insulations. 

LeClanche Battery Co., New York—LeClanche 
batteries, especially the Vole” and Cylin- 
der " cells. 

Mather Electric Co., Manchester, Conn. Direct 
current dynamo, constant potential, 500 volta. 

McIntosh Battery and Optical Co., Chicago, Ill. 
шше, dental and surgical арра- 
ratus. 

National Carbon Co., Cleveland, Ohio—Carbons 
for arc lamps. 

Nutting Electric Mfg. Co., Chicago—Nutting arc 


mps. ) 
Otis Bros., New York—1. Electric pump. 2. 


Electric motor and controlling devices for 


elevator and hoisting service. 

Н. T. Paiste, Philadelphia, Pa.—Snap switches. 
Police and Signal Co., Chicago -System of police 
patrol telegraph. | 
Phoenix Glass Co., Chi засо — Electric and glass 

globes and shades cut, etched and colored. 

Queen & Co., Philadelphia, Pa.—1. Electrometer 
(Ryan). 2. Galvsnometers. 3. Testing sets 
and resistances. 4. Portable medical induc- 
tion apparatus for physicians’ use. 5. Com- 
mercial ammeters and voltmeters. 

J. A. Roebling’s Sons Co., Trenton, N. J.— Bare 
copper and trolley wire. 

F. A. Ringler & Co., New York— Half tone photo- 
electro type, steel faced. 

Standard Electric Co., Chicago—1. Arc lamps 
for direct current series circuits. 2. Direct 
current dynamos for series arc lighting. 

Stevenson-Hoggson Electric Co.. St. Louis, Mo. 
—Automatic electric time stamp. 

Sperry Electric Railway Co., Cleveland, Ohio— 
Electric railway system. 

Short Electric Railway Co., Cleveland, Ohio— 
Short electric railway system. 

Self-Winding Clock Со.. New York—Special 
application of an iron-clad solenoid mag- 
net. 

Thomson Electric Welding Co., Boston, Mass. — 
Apparatus for electric welding and forging. 

Union Electric Works, Chicago— Primary bat- 


tery. 

J. C. Vetter & Co., New York—1. Incandescent 
current adapter. 2. Dry LeClanche battery. 

Western Electric Co., Chicago—1. Columbian 
street lamp post. 2. Telegraph apparatus. 
8. Telephone cables, Paterson. 4. Annunci- 
ators and signalling apparatus. 5. Multiple 
switchboard for telephone service. 6. Direct 
current dynamos for series arc lighting. 7. 
Application of electric lights for the produc- 
tion of scenic effects in theatres and for the 
decoration of rooms, ete. 8. Are lamps 
various styles for series circuits. 9. Are 
lamps for constant potential circuits. 10. 
Direct current dynamosand motors, constant 
potential. 

Waite & Bartlett Mfg. Co., New York—1. Holtz 
induction machines in air-tight case with 6 
40 inch revolving plates. 2. Special faradic 
apparatus for varying the tension and 
strength of current (Engleman’apparatus). 

Washington Carbon Co., Pittsburg, Pa.—Car- 
bons for arc lamps, batteries and dynamos, 
and motor brushes. 

Wm. Wallace, Ansonia, Conn.—Historical elec- 
tric light exhibit. 

Walworth Mfg. Co.—Poles for trolleys and arc 
lamps. 
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S. 8. White Dental Mfg. Co., Philadelphia, Pa. 
—Acid gravity batteries, “ Partz." 

Westinghouse Electric and Mfg. Co., Pittaburg, 
Ра.—1. Engine dynamos. 2. Transformers, 
950-12,500 К. W. 8. Direct current dynamos 
and motors, constant potential, bipolar and 
multipolar (except direct connected dyna- 
mos). 4. Alternating current dynamos, con- 
stant potential, 750K. W. 5. Electric street 
railway system. 6. Alternating current dy- 
namos for series arc lighting. 7. Long dis- 
tance power transmission, plant in operation. 
8. Two-phase alternating current motors 
(Tesla). 9. Incandescent system of street 
lighting. 10. Switches. 11. Complete 
switchboard for controlling 17 dynamos and 
40 currents. 12, Lightning arresters. 

Weston Electrical Instrument Company, New- 
ark, N. J.—1. Alternating ourrent instru- 
ments, including wattmeters. 2. Standard re- 
sistance and bridges. 8. Electrical measur- 
ing instruments for physicians’ use. 4. 
Switchboard instruments. 5. Direct current 
ammeters and voltmeters, standard and 
portable. 

Western Union Telegraph Co., New York—In- 
struments used in quadruplex telegraph, 
latest design. 

Zucker & Leavett Chemical Co., New York— · 
Collection of chemicals and appliances] for 
electroplating. 


GERMAN. 


Prof. Aron, Berlin—Electric meters. 

J. Berliner, Hanover—Universal transmitter, 
long distance. 

Geo. Carette & Co., Nuremburg— Optical, physi- 
cal and mechanieal instruments and toys. 

Dr. Edelmann, Munich—Electro-medical appar- 


atus 

Felton & Guilleaume, Muhlhausen on Rhine—1. 
Electric cables with special armor. 2. Eleo- 
tric cables. 

Gehmelzen, Nuremburg— Carbons for arc light. 

Hartmann & Braun, Frankfort—1. Differential 
arc lamps. 2. Galvanometers. 3. Electrical 
measuring instruments, including instru- 
ments of precision. 4. Photometer, large 
universal. 5. Apparatus for testing iron and 
steel with respect to magnetic permeability. 
6. Reading telescopes, mirrors and scales. 
7. Portable measuring apparatus used in 
laying cable. 

W. A. Hirshman, Berlin—Electro-medical appar- 
atus. 

Imperial German Postal Telegraph Dept., Ber- 
lin—1. Maps and drawings showing system 
of Government telegraph lines using armored 
underground cables. 2. Telegraphic appar- 
atus of the German telegraph service. 

Korting & Matthissen, Leipsig—Arc lamps for 
constant potential circuits. 

H. Schomburg & Sons, Berlin—1. Insulators 
and insulating material. 2. Dry batteries. 
Schuckert & Co., Nuremburg—1. Searchlights 
with parabolic glass mirrors. 2. Annunci- 
ators for vessels. 38. Arc lamps for constant 

potential circuits. 

Siemens & Halske, Berlin, 1. Arc lamps for 
constant potential circuits. 2. Direct cur- 
rent dynamos, constant potential, 750 K. W. 
8. Historical apparatus. 

Schmidt & Haench, Berlin—Lummer- Brodham 
photometer with accessories. 

J. Zacharias, Berlin—Dry batteries. 


TURKEY. 


Imperial Ottoman Government—Telegraphic ap- 
paratus. 


GREAT BRITAIN, 


British Government Postal Telegraph Dept. — 
1. Modern telegraph apparatus in operation. 
2. Historical telegraph apparatus. 

Corporation of Birmingham— Original Woolwich 
dynamo. 

General Electric Co., Ltd., London—H. I. 
switches and other incandescent house fit- 
tings. 

James White, Glasgow—Electro-magnetic balan- 
ces, Kelvin. 

AUSTRIA. 

F.{Hardtmuth & Co., Vienna—Carbons for arc 
lamps, etc. 

RUSSIA. 

Imperial Russian State Paper Manufactory, St. 
Petersburg— Collection of electrotypes. 
Imperial Artillery Arsenal, St. Petersburg— 
Electrical registering attachment for testing 

machine (Prince Gagarian. ) 
ITALY. 

Prof. Galileo Ferraris, Turin— Historical altere 

nating current motors. 
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way to be carried out successfully. A stock com- 


Imperial University, Tokio—1. 
and accessory apparatus. 
earthquake. 

Department of Engineering,Imperial University, 
Tokio—Automatic electric current recorder. 

BRAZIL. 

Directoria General dos Telegraphos, Rio de Jan- 

eiro— Telegraphic apparatus. 


Seismographs 
2. Model of an 


Bids Wanted. 

Proposals will be received at the office of the 
village clerk, Plain City, Ohio, for the construc- 
tion of a complete system of water-works and 
electric light plants. Specifications may be ob- 
tained from the engineer, Frank Snyder. Colum- 
bus, Ohio. 


The Eddy Electrical and Manufacturing Com- 
pany, at Windsor, Conn., which was working on 
reduced time in August, has been running full 
time for the past two weeks, and with а full com- 
plement of hands. 


General News. 


What is Going on in the Electrical Worid. 


Baltimore.—' The Lombard street division of 
the City and Suburban Railway is now operated 
by electricity. 

Waterbury, Conn.—The Traction Company 
has received permission from the council to use 
electricity as a motive power on its lines. 

McKeesport, Pa. — East McKeesport will 

shortly be lighted from the Wilmerding Light 
Company's plant. The wires are already іп 
place. 
Brooklyn, N. Y.—The State Railroad Com- 
missioners have granted the Brooklyn City Rail- 
way permission to change from horse power to 
electricity. 

Westchester, N. Y.—' The Bronx Company of 
West Farms is about to put in a plant for the 
lighting of this town for which that company has 
а contract. 

Hobcken, N. J.—The North Hudson County 
Railway Company have petitioned the Hoboken 
Council for permission to equip all their city lines 
with the trolley. 

Smyrna, Del.—Charles E. White, of Phila- 
delphia, has been awarded the contract for the 
erection of a complete electric light plant in this 
town to cost $9,480. 

Windsor Locks, Conn.—The Electric Light- 
ing Company of this town is about to put in a 150 
horse power engine. The capacity of the dyna- 
шо will be increased from 750 to 1,200 lights 
each. 

Detroit, Mich. —The manager of the Commer- 
cial Electric Company states that the chattel 
poH pe on the company's stock, recently ef- 
fected, will not result in а suspension of the busi- 
ness. 

Oakland, Cal.—W. E. апа Н. W. Meek and 
others have asked for permission to construct 
апа operate а street railroad on the county road 
leading from Oakland to San Leandro, the mo- 
tive power to be electricity. 


Cincinnati.— The diminution of the smoke 
nuisance in this city is attributed in a large 
measure to the use of the new smokeless coal and 
the substitution of electricity for steam power in 
many small manufactories. 


Leavenworth, Kan.—Newman Erb, receiver 
for the Leavenworth Electric Railway Company, 
intends, it is stated, as soon as the affairs of the 
electric company are settled, to equip the dummy 
and horse cars lineshere with electricity. 


Belair, Md.—An electric road between this 
place and Havre de Grace is under considera- 
tion, and the Hughes & Rigby Company, of Bal- 
timore, who have the contract for lighting Belair, 
are making investigations in regard to the proj- 
ect. 


Washington. — Telephone communication 
from the shore to vessels near shore by means of 
a cable has been demonstrated by the Light 
House Board to be practicable, and this new 
method will be put into operation as soon as 
funds are available for the purpose. 


Middletown, N. Y.—The Eureka Electrical 
Company of New York has secured the contract 
for putting additional wire in the State Hospital 
and its new buildings, together with the cottages 
and barns. An electric cooking range is also to 
be added to the kitchen. 


Mateo Electric Railroad has arranged to carry 
funerals to the cemeteries in San Mateo County. 
On the 17th of September the first funeral was 
satisfactorily conducted over the road. The train 
was made up of the funeral car and two coaches 
for the mourners. 


Buffalo, N. Y.—Work on the Buffalo, North 
Tonawanda and Sanborn Electric Railroad is ex- 
pected to begin this week. The officers of the 
company are: L. F. W. Arend, president; Lewis 
T. Paine, of Tonawanda. vice-president; Lee R. 
Sanborn, secretary; Edward G. Reisterer, of 
Tonawanda, treasurer. 


Albany, N. Y.—Electrical freight cars are 
about СЪ put on the line between this city and 
Troy. The cars аге about the size of the ordi- 
nary passenger cars and resemble the baggage 
cars of steam railroads. Three of these cars al- 
ready received here were built by the J. Y. Brill 
Car Company of Philadelphia. 


Kingston, Ont.— A few days ago the electric 
railway on Princess street was opened for traffic 
to the delight of the citizens, who, as the first 
car was put in motion, ran up and down the 
streets cheering. A young lady christened the 
road by breaking a bottle of champagne over the 
dashboard of the car as it began to move. 


Youngstown, Ohio. -The city commission- 
ers and others of the committee appointed to 
consider the applications of the Youngstown Park 
and Falls Company and the Youngstown and 
Canfield Electric Railway Company for fran- 
chises have decided, after consultation, to ad- 
vertise for proposals for electric railways over 
the routes. 


Beverly, Mass. — The Beverly selectmen have 

anted the Lynn and Boston Street Railway 

ompany an extension of the time allowed to 
equip their line from Gloucester crossing to the 
Wenham line with electricity from October 1. 
1893. to July 1, 1894. The Danvers and Beverly 
line will also be equipped in the spring so as to 
be put to use next summer. 


Kingston, N. T.— The residents of Shanhaken, 
Lexington and Westkill are considering the ad- 
visability of building an electric road from Shan- 
haken through the Westkill Valley to Lexington, 
fourteen miles. The question has not yet been 
decided but there are & number of men in the 
three places who have signified their willingness 
to take stock in the proposed road. 


Alton, ПІ. — Тһе proposed electric line to 
North Alton is being pushed by the new electric 
company, of which J. F. Porter is vice president. 
Mr. Porter has advertised for sale seventy $1,000 
six per cent. interest bearing bonds of tbe pro- 
posed road, with the St. Louis Trust Company as 
surety and trustee. The stock is presented to 
the citizensof Alton as an excellent investment. 


Charlotte, М. C.— The Observer of a recent 
date says: ‘‘ Mr. Cutler, of the General Electric 
Company of Boston, is in the city, and it is sup- 
posed that he is still considering the transmission 
of power from the Catawba River to Charlotte. It 
would be a big thing for the city if five to ten 
thousand horse-power could be transmitted here 
for sale in the shape of electric current or 
power." 


Butte City, Mont. — The annual statement of 
the Northwest General Electric Company, whose 
Montana headquarters are at Helena, shows that 
the capital stock September 1 was $1,500.000. of 
wh‘ch $856,500 had been paid in money and $643,- 
500 in franchises, merchandise and accounts. 
The assets of the company are $3,234.227.53, in 
whioh is included the capital stock of $1.500,000 
and a surplus and undivided profits amounting to 
$197,171.11. 


Adrian, Mich —The company that proposes to 
construct and operate an electric railway between 
here and Ypsilanti has purchased the electric 
line in this city and also controls the line connect- 
ing Ypsilanti and Ann Arbor, two impoctant links 
in the proposed line, which is to connect Adrian, 
Tecumseh, Clinton. Macon, Saline. Ann Arbor 
and Ypsilanti, and cover sixty-two miles in 
length. To complete the line it will be necessary 
to build forty-two miles of new track. Samuel 
D. Nesmith, of Adrian, is the principal pro- 
moter of the proposed road. 


Toledo, Ohio. — А number of Eastern capitalists 
are understood to have put up the money to 
secure the right of way for the projected electric 
railway between Toledo and Detroit. Toledo 
and Detroit capitalists are also taking an active 
part in the scheme, which seems nuwin a fair 


pany is to be organized with a capital of $1,000,- 
000, one-fourth of which is to be paid in cash. The 
equipment of the line will be of the most ap- 
proved kind, the motors to be of 100 horse 
power and the speed not less than thirty miles an 
hour. Passengers, express matter, and light 
freight will be carried on the trains. The local 
men interested in the enterprise are L. K. Parks, 
J. Н. Ainsworth, Ellery Eaton and J. H. Daw- 
son. H. J. Warner, of New York City, repre- 
sents the Eastern capitalists. 


Philadelphia. —'' Rapid progress." says the 
Ledger. is being made ір many parts of the city 
in the construction of the new trolley roads. The 
work attracts a large amount of attention, espe- 
cially in the centre of the city. where in many 
places the workmen are busy night and day lay- 
ing conduits and putting down the heavy girder 
rails which are necessary to carry the electric 
cars. No expense is being spared by either of 
the two great companies, the Traction and the 
People’s Traction, and each boasts and expects to 
have the finest electric railway plant in the world 
when te work is completed. Ав the Traction 
Company’s lines are being erected on the West- 
inghouse system and the People’s lines on that of 
the General Electric Company. the two great ri- 
vals inelectric construction, the outcome is re- 
garded with great interest by all who are conver- 
sant with electrical matters.” 


New Orleans.— The articles of agreement be- 
tween the New Orleans Traction Company. lim- 
ited, апа the New Orleans City апа Lake Rail- 
road Company have been printed. Among other 
stipulations the Traction Company agrees to 
furnish the City and Lake Railroad Company at 
all times during the continuance of the contract 
an electric current of proper and sufficient elec- 
tromotive force to supply light апа motor power 
for the propulsion of all of their cars at the max- 
imum rate of speed allowed. and at all times to 
keep the motors, cars and electrical and lighting 
apparatus in the said cars and connected with the 
operation of the said trolley system in good or- 
der and condition, and to make all renewals and 
repairs thereto made necessary by accident of 
wear and tear, and to keep said cars and electri- 
cal apparatue at all times in an efficient condi- 
tion. 


Boston Notes. 


Though it is less than two years since the New 
England Telephone and Telegraph Company 
equipped and began to use their extensive ex 


change in the Bell Telephone Building. Milk 
street, the growth of the business has been such 
that it has become necessary to establish another 
Exchange in, the western part of the city. This 
will be known as the Haymarket” district. А 
block of property on Chardon street was secured 
some time ago and plana for the new Exchange 
have been completed. The building will be of 
four stories, with high basement. In the base- 
ment will be a workshop, linemen's room and 
heating apparatus. The first floor will contain a 
distributing department апа store rooms. On 
the second floor will be a parlor in front, ward- 
robes, toilet and bath rooms in the rear. On the 
third and fourth floors will be the operating 
rooms for the new district. 


For the month ending September 20 the total 
output of instruments by the Bell Telephone 
Company showad a net decrease of 11,989. 

The Boston Electric Light Company, which 
does the city lighting, has declared а quarterly 
dividend of 2 per cent. payable October 14. 

The citizens of Melrose, Mass., complain that 
they are being charged exorbitant rates for elec- 
tricity by the Malden Electric Light Company 


which supplies current to its neighbors. These 
complaints have been embodied in a petition to 
the State Board of Gas and Electric Commission- 
ers, who will give a public hearing on the subject 
in Melrose, October 12, when а lively discussion 
is expected. 

October 9 is the date appointed for hearing the 
case of the Mather Electric Company vs. the 
Thomson-Houston Electric Company. This dis- 
pute arose out of what was considered by the 
plaintiff company to be unwarrantable interfer- 
ence with their business by the defendant when 
the matter of awarding the contract for lighting 
the State House Extension Building was under 
discussion. It is expected that this trial wil] 
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settle the question as to the legality or illegality 
of the General Electric Company as a Trust. 
Should the General Electric Company be in 
existence at the above date, the trial is likely to 
prove, if anything, of even greater National im- 
portance than the now famous Beacon lamp case, 
which was tried last February. 


Supplementary to our item in last week’s issve, 
pertaining to the Thomson Scientific Club at 
Lynn, we may state that an adjourned meeting 


from. Almost daily encouraging reports appear 
in some of the morning or evening newspapers 
ав to the growing improvement in the company's 
affairs; but of late so much “ bluff" of this kind 
has been thus retailed that no one believes these 
oft appearing paragraphs, and it were well that 
the fertile brain from which they emanate should 
appreciate this fact and act on the old but trite 
saying that silence is golden." Public confi- 
dence, if thereis а spark of it left, which is doubt- 
ful, might then in time be to some extent re- 


A CORNER IN THE SHOW Room or тне Horn, BRANNEN & FORSYTH COMPANY. 


of members was held last Tuesday evening, to 
take steps for either winding up its affairs or 
continuing its existence on а more proscribed 
scale. After a long discussion, there was con- 
sensus of feeling that an effort should be made to 
continue under more economical management. 
It is sincerely to be hoped that an institution 
which has proved of inestimable social and intel- 
lectual value to its members may nct have to be 
abandoned finally, for such institutions are none 
too plentiful, and it would be a distinct loss to 
the enterprising and talen!ed young men identi- 
fied with the General] Electric Company. Our 
word to the executive board of the club is one 
of encouragement in their effort to preserve the 
institution intact until “the good time coming 
gets here, as we feel sure it must ere long. 

Citizens residing in certain parts of Somerville 
are petitioning the West End Railway Company 
to extend its electric system in certain directions 
at once, so as to have additional cars running by 
January 1, 1804. They are also trying to secure 
а 5 cent transfer check on the different routes in 
the city. 

Beginning with Monday a general reduction of 
wages will take place among the employees of the 
General Electric Company. About 300 men at 
the Lynn factories will be affected by the 
change. The salaries amounting to from $3,000 
to $5,000 per annum will be reduced 10 per 
cent., and those of from $1.000 to $3.00v per 
annum will be reduced 5 per cent. No reduction 
will be made in the salaries of clerks and others 
who receive less than $1.000 per annum. These 
reductions will apply to men employed at Sche- 
nectady and all other works of the company. 


The American Railway Improvement Company 
of this city has begun work on the electric road 
that is to connect Randolph and  Braintree, 


Mass. This section will form the connecting 
link between the Brockton and Quincy systems, 
and unite the shoe city with Boston, They are 
twenty-two miles apart; the full length of the 
new section with branches will be fourteen miles, 


Reports have been rife the past week as to 
what really is to be the outcome of the rapidly 


accumulating financial and managerial troubles 
that the General Electric Company is suffering 


stored. Even the latest movement inaugurated 
for raising the wind wherewith to ward off the 
impending crash, under the title of the Electric 
Traction aud Illuminating Company, which for 
the trifling bonus of $4,500,000 undertook to take 
care of $9,000.000 of assets, is now being discred- 
ited. Notwithstanding that the report has been 
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pertinent question that will arise will be, how will 
the thousands of small stockholders fare at the 
hands of this syndicate of millionaires. The sud- 
den death of Mr. F. L. Ames has without doubt 
raised & formidable obstacle in the way of per- 
fecting a deal which many have regarded as a 
consummation devoutly to be wished " in view 
of the tottering aspect of General Electric Com- 
pany's affairs. 


Where Electroliers are Made. 


The Factory of the Horn, Brannen & Forsyth Com- 
pany. 

The city of Philadelphia contains one of the 
largest companies engaged in the manufacture of 
electric light fixtures, whose factory, situated on 
the corner of Broad street and Pennsylvania ave- 
nue, is illustrated below. In this building every 
op ‘ration in the manufacture of electric light and 
gas fixtures, from the foundry work to finishing 
&nd polishing, is carried on. 

The buildiug is & spacious one of four stories 
and occupies & ground space of 148 feet front 
by 90 feet. The first floor is occupied by the 
general offices of the company and the show 
rooms, & corner of which is illustrated herewith, 
aud the remainder of the ground floor is devoted 
toa foundry in which all the brass castings used 
iu the works are turned out. 

The seco за story is used for some of the most 
interesting parts of the work and is divided into а 
number of different shops. Here the modeling 
and designing of the fixtures is carried on, as well 
as the dipping, plating, buffing and finishing of 
the fancy brass, bronze and other ornamental 
metal parts. 

The third fluor of the factory is devoted to laq- 
uering, fitting and finishing rooms and a general 
stock room ; the upper floor contains the ma- 
chine shops, where spinning and turning are done, 
and on this floor another department of this com- 
pany's business, clock making, is also carried on. 
These shops, when working full, operate about 
250 hands, but at present, being the usual dull 
season for this work, only 175 employees are re- 
quired. | 

The class of goods manufactured here present 
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published that 40 per cent. of the entire amount 
subscribed for has been actually received, finan- 
cial circles are doubtful if that be во. Тһе latest 
report is that this syndicate is willing to assume 
entire management of the company's affairs in 
the hope of being able to straighten them out. 
Should events prove the truth of that report, а 


too bewildering ап assortment of sizes, shapes 
and patterns to fall within the scope of a brief 
description, but the elegance of the designs and 
finish of these fixtures has been increased year by 
year until to-day many of them are well entitled 
to rank as works of art. 
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Coney Island Conduit Road Tests. 


The following figures are given by Mr. E. W. 
Stevenson as the result of a test made by him on 
the electrical conduit road at Coney Island, 
which was described in a former issue of ELEC- 
TRICITY : 

The insulation resistance of the whole line 
when the car is not in circuit equals 61,500 ohms. 

The insulation resistance of line, with shoe of 
car and adjacent switch boxes in contact with 
shoe submerged in water, equals 880 ohms. 

E. M. F. of power circuit equals 858 volte ; 
853-380 equals .926 amp. loss. 

Seventy-five feet of conduit was pumped up 
full of water previous to test. 

With Weston ammeter the reading was hardly 
discernible. 
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Keystone Dynamos and Motors. 


The general design of the dynamos of the Keystone 
Electric Company 18 shown ір the accompanying illustra- 
tion. They are built both for lighting and power, and are 
either shunt or compound wound, as the case requires. The 
Standard Constant Potential Dynamos are wound for 110, 
220 and 500 volts. They also build machines of special 
voltage to order. A special winding is used where close 
regulation is required under great variations of load. 
Shunt dynamos are provided with hand regulator to ad- 
just great changes of load. A substantial switch 18 used 
to open main circuit, also the field and armature сопйес- 
tions, all of which are substantially made and in conveni- 
ent position to operate. The commutator is of hard cop- 
per, made in а most substantial manner, insulated with 
mica, and will last for years with ordinary care. A high 
insulation test is made on all machines befo: e leaving the 
factory, also a working test under full load. These are 
kept on file. 

The mechanical construction is of the best throughout. 
skilled mechanics being employed, with the most im- 
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The loss on boxes tested by Weston voltmeter 
showed nothing. 

The resistance test was made with a Thomson 
tripod galvanometer and by comparison with 
standard resistances. 

From the above figures the following result 18 
arrived at : 

As seventy-five feet of the conduit was sub- 
merged, this would include twelve boxes. There- 
fore it is safe to assume that the Joss was only on 
those boxes. Several of the dry boxes showed 
no leakage. 

Then, as the loss on the circuit, with boxes all 
open—that is, electrically—was .0058 ampere, 
equaling .0027 н. P., the loss on each box equals 
1-12, which amounts to .000488 ampere, and 
which equals .000223 н. P. It therefore would 
take 4,484 boxes entirely submerged to give a loss 
of 2.113 amperes or 1 H. P., and as the boxes are 
six feet apart this equals 5.092 miles. 

The саг standing with the shoe entirely sub- 
merged and the two adjacent boxes with switches 
turned on showed a loss of .926 ampere, equal- 
ing .488 H. P. And as the car takes about 12 
amperes, equal to 5.68 H. P. on ordinary track, 
this shows that it loses 7.69 per cent of its power 
when во placed ; or, expressed differently, thir- 
teen cars placed in the same condition would lose 
about the same amount of power which it takes 
to drive one car. 


А progressive brick manufacturer in Auburn, 
Me., has arranged an electric motor todo the 
work of horses іп grinding. In all yards where 
horses are used it is an established fact that one 


of the greatest troubles experienced in the wind- 
lass and treadmill is the rapid decline of the 
horses, as the strain upon their shoulders is so 

eat that they succumb in a very short time. 

ther New England manufacturers are adopting 
the use of electricity in their plants, and with 
such excellent results as to premise the opinion 
that it willsoon become universal. 


proved machine tools, and the work is under the supervis- 
lon of competent mechanical and electrical engineers. The 
armatures of these dynamos are wound to carry a greater 
volume of current than the nominal capacity of machines 
require, making them safe for the given load. Both dyna- 
mos and motors of this make have high efriclency. great 
solidity and strength and perfect regulation. 


KEYSTONE ELEVATOR MOTOR. 


Those who are paying for power to operate eleva. 
tors, whether water or steam, would do well to look 
into the merits Gf the Keystone elevator motor. 

With hydraulic elevators, where water is taken by 
measure, even at the lowest prices given, the system is ex- 
pensive, as it requires thesame number of gallons to raise 
100 pounds as it would to raise a full load, while with the 
electric motor the amount of energy consumed is in pro- 
portion to the load to be raised, and where current can be 
paid for by measure through meter the cost of operating 
an elevator is much less thanby water. 

The Keystone Motcr is a reversing motor which will 
run in either direction to raise or lower platform, and 
stops when elevator stops. This reduces the cost of power 
to the actual working time of elevator platform, and isin 
most. cases 50 per cent. less than by either water or steam. 

The company are furnishi! g these motors tor passen- 
ger service where speed of platform is as high as 300 feet 
per minute. They have made a special study of this ser- 
vice, and are prepared to furnish, under а satisfactory 
guarantee, elevator motors. 


A New Apparatus for Projection. 


BY OSCAR KNIPE. 


Although the advantages of screen projection for illus- 
tration of lectures and scientific experiments have been 
generally admitted, and the projector has been introduced 
in very many class rooms, the full extent of its usefulness 
for scientific projection could not until recently be realized, 
partly because Ше oxy-hydrogen light is not powerful 
enough, and the electric arc lamps were not perfect 
enough to obtain а steady light and satisfactory results. 
Within the last two years, however, a new style of electric 
arc lamp has appeared, and one of its principal recom- 
mendations is that it is adapted to a low potential [that 
is, the incandescent current], trt suring perfect immunity 
from electric shock and an absolutely steady and continu- 
ous light. Every expert will be delighted to learn that he 
can let his electric light take care of itself so that he may 


devote all his attention to his lecture or experiments, as 
the case may be. 

The object of this paper is to describe a new apparatus, 
the Paragon, Fig. 1, which the writer has employed for 
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nearly two years in projection with the microscope, the 
polariscope, etc., with unparalleled success, so that pro- 
fessors in some of the foremost colleges highly commended 
the exhibition and declared it superior to anything seen 
by them. 

This new projector differs essentially from all former 
apparatus in construction. Advantage hasbeen taken of 
the style of arc lamp to completely separate the optical 
system from the light. Here we have a complete slide 
base with a number of carriers disposed upon it similar to 
an optical bench, and by this arrangement tbe various 
lenses or other accessories can be located as desired and 
the whole set can be set at the proper distance from the 
light without interfering with its adjustment. A set of 
three differential condensing lenses. mounted in cells 
separately, enable the operator toselect the most suitable 
for any special experiment to obtain the best results in 
illumination as well as in definition ; this is not possible 
with the old style combined double or triple condenser 
fixed in the lantern. 

For the projection of scenes and diagrams the Paragon 
is furnished with a special achromatic objective, supple- 
mented with the patent multifocal lens; this lens placed 
behind the objective diminishes its magnifying power 
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without interfering with its definition, во that the dis- 
tance from the screen can be doubled and yet produce a 
picture of half the size that the objective alone would 
give. 

This constitutes the Paragon Projector for illustrating 
lectures on history, geography, etc., by views and dia- 
grams; but its principal distinction consists іп the acces- 
вогіев. and here we discover at once the advantages of the 
optical bench. 

1. The vertical p rism [Fig. 2] either attached or separate 
from the lantern has always been troublesome for proper 
adjustment, but no difficulty nor delay 1s experienced with 
the Paragon; here it is perfectly central and a correct per- 
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formance can be effected in a moment. For the display of 
magnetic curves by iron filings, cohesion figures in the 
horizontal tank, etc., this apy a) atus із indispensable. 

9. The polariscope [Fig. 8) is ccmposed of a plleof thin 
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glass plates for polarizer mounted on a slide stand and 
provided with an object-holder which can be rotated. It is 
easily adjusted to the light, во that the refracted ray enters 
the analyzer and crosses at its centre. If desired, а sil- 
vered mirror can be attached over the pile to intercept the 
reflected ray, which may then be projected simultaneously 
with the refracted one and thus produce twoimages. 

The analyzer is a 20 m. Nicol prism mounted on а rotat- 
Ing cell which 1s fitted in theobjective. A complete disc of 
polarized light can be projected, alternating light and 
dark with the rotary motion of the analyzer. Among the 
objects suitable for this instrument may be named the 
following: Geometrical designs of mica and Calcite, 
chilled glass shapes (verre trempe), chemical prepara- 
tions, crystallization of acids while in progress. 

8. The polariscope is also supplemented by a combiua- 
tion of converging and disperging lenses for the purpose of 
exhibiting the colored rings and crosses in crystals in 
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FIG. 4. 
general: for special scientific investigation in crystal- 
lography, the necessary graduated circles and verniers, 
goniometer, etc., can easily be added to complete 1. 

4. The projection microscope [Fig. 4). The distinguishing 
feature of thisis found in the application of an achromatic 
negative lens to convert the converging rays coming 
through the condensing lens into a cylinder passing tothe 
secondary condenser; these are provided with rack and 
pinion, so that the illumination of the object can be ad- 
justed with great nicety. Not only is the silvery white- 
ness of the arc light a great advantage, but as the radiant 
із comparatively a point the definition given by a good 
objective is superb. Abundant light is at hand to obtain а 
power of 1,000 to 8,000 diameters with perfect definition ; 
$ flea may be enlarged to 15 feetin length. 


The Cutler-Hammer Manufacturing Company. 


Messrs. Cutler & Hammer, of 313 South Canal street, 
Chicago, the well known dealers in supertor electrical 
apparatus, in order to supply the demand for their nigh- 
grade specialties and electrical contract work have found 
it necessary to greatly increase their facilities and have 
purchased the factory of the Chicago Electric Manufactur- 
ing Company, 241 and 247 South Jefferson street, which 
they will operate as the Cutler-Hammer Manufacturing 
Company. Thelr present facilities are therefore un- 
equalled by any factory in Chicago, while their long 
experience and the skilled workmen they employ enable 
them to produce the highest grade of special electrical 
apparatus, thereby sustaining their well-earned reputa- 
tion for first-class and intelligent electrical work. 

The firm will continue to carry a complete stock of 
their popular C. & H. Snap Knife Switch and Automatic 
Motor Starter, and are prepared to furnish on short notice 
any apparatus in their line. 

Any inquiry made of them in reference to these goods 
will receive prompt and cheerful attention. 


COMMERCIAL PARAGRAPHS. 


The Zlectro-Chemical and Specialty Company of New 
York have lately placed on the market a Battery Com- 
pound which is worthy of investigation. It 1s said to be 
both cheaper and better than sal ammonlac. 


The Keystone Electric Company of Erie are now com- 
fortably installed in their new factory at Twelfth and 
Cranbury streets. The building is a fine two-story struct- 
ure, 50 by 100. 


The General Incandescent Arc Light Company have 
issued Circular No. 5, setting forth the advantages of their 
many styles both of direct aud alternating current lamps. 
Prices and full information as to sending orders are given. 

The Columbia Lamp Company of St. Louls report In- 
creasing sales and the most prosperous of all business In 
the history of the company. 

Queen & Company, Incorporated, Philadelphia, have a 
new projection lantern, called the “Paragon,” with which 
they claim to produce a perfectly steady white light, far 
superior to the oxy-hydrogen Jet, and at the same time 
very much more convenient to operate. Already anum- 


ber have been supplied to prominent schools where such 
apparatus is absolutely essential in the proper illustra- 
tion of scientific lectures. The lamp is adapted for direct 
or alternating currents as desired. 


Over 2,000,000 feet of tubing for irside wires of the well 
known and popular type made by the Interior Conduit and 
Insulation Company have been sold since January 1 of the 
present year by-the Eastern Agents, the Pettingell- 
Andrews Company of Boston. Such a sale by one firm 
alone in the time above stated is evidence enough of the 
value of this couduit, which is in use every where. and 
Still sells as actively as ever. 


The Pettingell-Andrews Company of Boston, the largest 
vlectrical supply house in New England, report splendid 
results from a unique method of bringing spectal lines 
before the fraternity. Every month they mail a postal 
card addressed to each of their customers and the trade 
generally. On the obverse side their attention 18 called to 
some specialty in very few words. A fresh specialty is 
thus announced every month. These postals bring back 
quite a steady flow of good orders, for users are reminded 
of their needs by tre announcement on the postal. 


Hutchins, Longford & Hutchins, із the full title ofa 
firn established recently in Providence, R. I., for the sale 
of every kind of gas and electric fixtures and for the 
execution of electrical contracts. The partners in this 
firm are all young, enterprising and competent men, who 
have had а varied experience in the business, and are in 
a position to undertake any and all kinds of electrical con- 
struction work. They carry a full line of supplies, are 
well known in Providence and surrounding towns and 
commence business under very enceuraging auspices. 


Albert and J. M. Anderson, the well-known manufac- 
turers of Etna Railway Insulators, Anderson Line Ma- 
terial, Ajax Switches and Switchboards, Pivotal Boston 
Trolleys and other useful electrical devices, have found it 
necessary to vacate their factory in Hamilton street, Bos- 
ton, and bave leased a much more extensive one, being 
Nos. 289 to 298 A street, Boston. The business done by 
this firm has increased so phenomenally, owing to the 
high grade character of all thetr goods, that a bigger 
factory became imperative, and the outlook for a yet still 
greater growth is most promising. 


Riehle Bros.’ Testing Machine Company, Philadelphia, 
are pleased to report indications of an improvement in 
business, and consider permanent prosperity near at hand 
—as 800n as legislation at Washington reaches some def- 
inite policy. Among recent orders they report the follow- 
ing: 20,000 19. Horizontal Testing Machine, 10,000 lb. Verti- 
cal Screw Power Testing Machine, Canvas Testing Ma- 
chine for the U. S. Government, Warehouse and Railroad 
Trucks for export, 3,000 1b. Transverse Testing Machine, 
1,000 10. Cement Testing Machine with worm gear. Star" 
Cement Testing Machine, 40,000 1b. Screw Power Testing 
Machine, two 1,000 1b. Cement Testing Machines, 100,000 
10. Testing Machine, six 20 ton Riehle-Roble Protected 
Ball Bearing Screw Jacks. 


INCORPORATIONS. 


The Progressive Power Company, Jersey City, N. J.—to 
manufacture engir es, boilers, etc., and appliances, chemi- 
Cals, etc,, for the production of light, heat and power. 
Capital stock, $300,000. Promoters: Julius Н. Batt, Mont- 
clair, N. J.; W. К. Lothrop, F. О. Wheeler, E. F. Leeds. 
Jas. P. Lowrey, New York City. 


The Aurora Electric Light and Power Company, Aurora, 
Mo.—to furnish electricity for lighting streets, houses 
and running all kinds of machinery. Capital stock, 
$20,000. Promoters: E. L. Foster, Independence, Kan.; 
M. T. Davis, W. F. Branham, J. J. Rehm, Aurora. 


Metropolitan Electric Company, at Chicago. Capital 
Stock, $300,000. Incorporators: Edwards Elliott, John E. 
Campbell and Henry A. Hitter. 


West Chicago Light and Power Company. at Chicago. 
Capital stock, $60,000. Incorporators : F. T. Barber, Grove 
E. Walter, Charles J. Bushy. 


Chicago Electrorama Company, at Chicago. Capital 
stock, $25,000. Incorporators: William P. Sibley, Charles 
H. Hamill and William J. Louderbeck. 


‘The E. Walley Jones & Son Company, Seattle, Wash.— 
to operate and maintain electric light and power plants, 
etc. Capital stock, $30,000. Promoters: E. Walley Jones, 
E. J. McKittrick, C. Winkley and others. 


The Domestic Electric Power and Light Company, Balti- 
more, Md.—to manufacture the Hanson primary battery 
and carry on a general electric business. Capital stock, 
850,000. Incorporators: Samuel Kimberly, of Norfolk, Va; 
John H. T. Jarome, Allen B. Howard, Jr., John С. Powell, 
George 1I. Dobson and Bruno K. Koering. 


The Marlborough Electiic Light Company. Marlborough 
Ulster County, N. Y.—to furnish electric light and power 
Directors: О. B. Whitney, Moses McMullen, E. E. McNamec 
A. А. Sudderly, E. Dayton, G. A. Bodner and W. A. Paltz. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT I88URD SEPTEMBER 12, 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


494. Trolley-Head. Joshua P. Maddox, Westbrook, 
Me. Filed uct. 7,1892. 

504,847. Conduit Electric Railway. Henry D. Oler, Pater- 
son, N. J. Filed Aug. 23, 1893. 

501.977. Supply System for Electric Railways. George F. 
Green, Kalamazoo, Mich., assignor of one-half to Oliver 
8. Kelly, Springfield. Ohio; Martha L. Green executrix 
of said George F. Green, deceased. Filed Feb. 18, 1892. 

505,081. Conduit Electric Railway. Charles O. Khlert, 
New York, N. Y. Filed Aug. 28, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


504,743. Socket for Incandescent Electric Lamps. Charles 
G. Perkins, Hartford, Conn. Filed July 10. 1891. 

504,751. Electrical Testing Apparatus. Charles Н. Rudd, 
Evanston, assignor to the Western Electric Company, 
Chicago, Ill. Filed Jan. 14, 1888. 

504,753. Electrical Tene SR aratus. Charles H. Rudd, 
Evanston, assignor tothe Western Electric Company, 
Chicago, П. Filed Feb. 8, 1889. 

504.760. Electric-Arc Lamp. Charles Е. Snedekor, Worces- 
ter, Mass., assignor to the Washburn & Moen Manu- 
facturing Company, same place. Filed March 20, 


1893. 

504,815. Carbon for Electric ArcLamps. Robert McManus, 
Brooklyn, N. Y. Filed Oct. 27, 1892. 

504,845. Carbon for Electric-Arc Lamps. Robert McManus, 
New York, assignor to William A. Powell, Brooklyn, 
N. Y. Filed July 8, 1892. 

504,866. Electric-Light Fixture. Frank W. Davenport, 
Providence, R. I. Filed July 23, 1893. 

505,051. Electric-Arc Lamp. William B. Luce, Brookline. 
Mass., assignor of one-third to Edward 8. Ritchie & 

. Sons, same place. Filled Dec. 5, 1892. 

505,060. Portable Electric-Lamp a he Norman T. 

Mills, Boston, Mass. Filed Oct. 15, 1 


DYNAMOS, MOTORS, ETC. 


504,740. Portable Static Electric Machine. Theodorus H. 
Patee, Chicago, lll. Filed Dec. 9, 1808. 

504,904. Multiphase Motor. Louis Bell, Boston, Mass., 
assignor to the General Electric Company of New 
york. Ftled Nov. 4, 1892. 

504,914. Dynamo-Electric Machine. Rolfe Eldridge, New 
York, N. Y. Filed May 18. 1891. Renewed June 8, 1892. 
Again renewed June 1, 1893. 

505,063. Switch for Governing Electric Motors. Edgar fF. 
Ramien, Milwaukee, Wis., assignor, by direct and 
mesne assignments, to Horace Hobbs, Augustus W. 
Friese, and Henry W. Ramien, same place. Filed April 


8, 1893. 

505,064. Switch for Controlling Electric Motors. Harry 
Sawyer, Muskegon, Mich., assignor to the Shaw Elec- 
tric Crane Company, same place. Filed Feb. 20, 1898. 


BATTERIES. 


504,746. Galvanic Dry Battery. John von der Po pon- 
burg, Charlottenburg, assignor to Carl chris lan 
Lesenberg. Rostock, Germany. Filed Oct. 11, 1892. 


TELEPHONE AND TELEGRAPH APPARATOUS. 


504,732. Printing-Telegraph. Samuel R. Linville, Phila- 
delphia, Pa., and Louis F. Hettmansperger, Camden, 
N. J., assignors tothe United States la Tele- 
graph Company, Philadelphia, Pa. Filed Dec. 16, 1899. 

504,797. Restoring System for Annunciators. Louis А. Ber- 
thon, Paris, France, assignor to the Societe-Generale 
des Telephones (Reseaux Telephoniques et Construc- 
tions Electriques). Filed May 17, 1898. 

504,801. Telephone- Transmitter. James A. Brown, Moline, 
III. Filed April 25. 1898. 

505,070. Telephone-Switch. Josef Steiner, Brooklyn, N. V., 
assig nor to the Western Electric Company, Chicago, 
Ill. Filed Oct. 19, 1891. 


SIGNALS AND SIGNALING APPARATUS. 


504,745. .Electric Signal Device. Charles R. Figgins, Ra- 
cine, Wis. Filed April 4, 1893. 

504,752. Electric Signal Device. Charles Н. Rudd, Evans- 
ton, assignor to the Western Electric Company, Chi- 
cago, Ill. Filed Dec. 10, 1888. 


MISCELLANEOUS. 


504,708. Electrolytic Diaphragm. August Breuer, Iser- 
lohn, Germany. Filed Jan. 4, 1892. 

504,738. Electric Switchboard. Frederick W. Mount, St. 
John, Canada. Filed April 5, 1898. 

504,741. Electric Door Register for Watchmen. William 
R. Patterson, Chicago, Ill., assignor to the Western 
Electric Company. same place. Filed Jan. 31, 1889. 

504,754. Electric Measuring Apparatus. Charles H. Rudd, 
Evanston, assignor to the Western Electric Compary, 
Chicago, ПІ. Filed Oct. 19, 1891. 

504,774. Electrolytic Cell. Thomas Craney, Bay City, 
Mich. Filed Feb. 13, 1893. 

504,827. Electro-Mechanical Gong. Franklin M. Dunn, 
Baltimore, Md. Filed June 23, 1882. Renewed June 9, 


1893. 

504,901. Commutator Brush Holder. Robert N. Bayles, 
New York, N. Y. Filed March 30, 1893. 

504,988. Electric Cut-Out. Herbert N. Prentice, Stow- 
market, England. Filed May 31, 189%. 

504,980. Electrical Alarm System. Charles K. Hall and 
аш В. Lillard, New Orleans, La. Filed Nov. 2, 


505,025. Magnetic Clutch or Pe Se Seorge A. Brown, 
Muskegon, Mich. Filed Feb. 11. 1 

505,082. Automatic Safety Joint for Electric Conductors. 
James H. Curry, Wilkinsburg, Pa., assignor of eighty- 
three-One-hundred-and-twenty-elghths to Frank В. 
Tomb, same place, and Samuel J. Graham, A. H. Childs 
and Kobert A. Gillespie, Pittsburg, Pa. Filed Nov. 18, 


1892. 

506,062. Electric Time Recorder. Charles E. Ongley, New 
York, N. Y.. assignor, by direct and mesne assign- 
ments, to the Ongley Electric Company, same place. 
Filed Jan. 24, 1891. Renewed Nov. 16, 1892. 

505,065. Hoisting Machinery. Alton J. Shaw, Muskegon, 
Mich., assignor tothe Shaw Electric Crane Company, 
same place. Filed Nov. 15, 1882. 

505,066. Hoisting Machinery. Alton J. Shaw, Muskegon, 
Mich., assignor to the Shaw Electric Crane Company, 
same place. Filed Feb. 11, 1893. 

506,007. Hoisting Machinery. Alton J. Shaw, Muskegon, 
Mich., atsignor to the Shaw Electric Crane Company, 

same place. Filed Feb. 17, 1898. 
505,068. cisting Machinery. Alton J. Shaw, Muskegon, 
Mich., assignor to the Shaw Electric Crane Company, 
каше place. Filed March 6, 1898. 
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The Standard Electric Company. 


One of the largest arc lighting plants at the 
World's Fair is that of the Standard Electric 
Company, which is located in Section 8, Ma- 
chinery Hall The plant contains 20 dynamos, 
each having a capacity of fifty 2,000 candle power 
lamps, besides two other machines, one of 50 and 
the other of 60 lights capacity in another part of 
the building. In all, these machines are capable 
of running over 1.100 arc lamps. 

The two rows of dynamos, shown in the 
Frontispiece, are driven by three engines. The 
four further ones are directly belted to a 200 
H. P. single cylinder Erie City engine. The next 
four are driven by a 210 m. P. Russel compound 
engine and the remainder by а double tandem 
compound Russel engine of 500 н. Р. The latter 
engine runs а line shaft beneath the floor to 
which the dynamos аге belted. 

The lights from this plant are distributed 
through several buildings and about various 
parts of the Fair grounds. All the lamps run 
from this plant are of the Standard Company's 
make. 

The dynamos in this plant are divided into 
blocks and a special switchboard is arranged so 
that any two circuits can be switched from one 
block to another in case of accident. These ma- 
chines are of the Manchester type with cast iron 
pole pieces and wrought iron spool cores. The 
bearings are self-oiling and self-adjusting for 
alignment and their operation has been specially 
remarked by visitors on account of its smooth- 
ness and freedom from spar ing. 

A feature of the machine which also commends 
itself is the ease with which repairs may be made. 
The parts are easily separated and replaced and 
the bolts, screws, еіс., are made of the standard 
commercial sizes, 


Prof. von Helmholtz at Columbia College. 


Prof. von Helmholtz Thursday afternoon deliv- 
ered an address to the students of Columbia 
College in the lecture-room of the Law School 
building. 

In addition to the students there were present 
Prof. Bell, Dr. Knapp, President Low, Profs. 
Van Amrinde, Rood, Ware, Butler, Rees, 
Keener and Jackson. President Low introduced 
Prof. von Helmholtz, who said that as his audi- 
ence was composed of students from all the 
schools of the university he would deal with an 
abstract subject, ‘‘The Nature of Science and 
the Part that it Plays in Human Affairs.” He 
said that the recognized method of scientific work 
now was collection of knowledge. retention of 
that knowledge and its communication to man- 
kind. There has been more accomplished by 
science during the last two centuries than dur- 
ing 2,000 years previously. 

Careful observation makes the artist and 
makes the brilliant scientist; trace the connec- 
tion between events and the laws that govern 
that connection until doing so becomes intu- 
itional. ‘Trainthe mind so thatthe strongest im- 
pressions will be made by the most important 
events until this also becomes intuitional. Follow 
the advice of scientists of the last two centuries 
and go on by eareful, accurate, complete obser- 
vations to great discoveries and great successes. 


Mr. Hurluf Petersen, of Milwaukee, bas just 
patented a kind of electric railway which will do 


away with the overhead wires in the running of 


electric railway cars and make use of under- 
ground conductors by means of an opening be- 


tween the rails similar toa cable line. Mr. Peter- 
sen is sanguine of the success of the invention. 
He says it is automatically and scientifically as 
nearly perfect as it can be made, and that it only 
needs a trial to prove its utility. 


Direct Currents by Mathematical Methods. 


BY ШИСТ. F. JARVIS PATTEN. 


The sometimes jocular vein of the editorial 
columns of the London Hlectrician threaten to 
make the inside pages of that sheet ав bright as 
their lurid vermilion cover. Here is the latest, 
from the issue of September 1, which I reproduce 
for the benefit of this nation of inventors: 


Now and again we hear of the efforts of some 
inventor to produce а continuous current, such 
as may be used for charging storage cell from а 
simple periodic current. Various rectifying com- 
mutators have been tried, but these can only pro- 
duce а humpy sort of current, the sole merit of 
which is that it is always in one direction; a cur- 
rent which must be clipped up into useful and 
useless portions before storage cells can be 


of the sine method is elusive and unsatisfactory ; 
all the negative sines come out with positive 
squares, and so do the plus sines also, making a 
one sided old.fashioned direct current that is 
now altogether out of date. 

I аш weary of those everlasting sines and 
cosines, and for a change let's go off on a tangent. 


` A tangent has the faculty of being straight, and 


we may be able to do something with it; and I find 

the equation of a straight line in space when re- 

ferred {оа к вуеш of rectangular co-ordinates is 
у= mtan.x 

and for another line y, = — m tan. x + à 


— ——— o 


whence we have у + у, = 8 = a constant, 
which leaves us to infer that if varying currente 
expressed by ordinates that vary directly as the 
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charged by it. Fourier's theorem, the refuge 
and strong tower of alternate current mathema- 
ticians, tells us, of course, that а certain combina- 
tion of simple periodic currents will give an 
absolutely steady current; but, theoretically, at 
any rate, the desired result can be obtained in а 
much simpler manner. Allthatis necessary isto 
be able to produce a current which shall vary as 
the square of the sine of the time, instead of, as 
now, ав the first power Two such currents hav- 
ing equal periods, but superposed in quadrature, 
would give a perfectly steady current such as 
would make a battery man’s mouth water. When 
we were at school we were taught that the sum 
of the squares of the sine and cosine of an angle 
wa8 constant and equal to unity. Is there no one 
who can invent а transformer which will uti] ze 
this simple trigonometrical fact ? 


I аш ever on the lookout for such great орро1- 
tunities, for I have been trying for years to make 
steady currents out of unsteady currents but 
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time, and not as the sine, of а variable function 
(the angle of rotation) itself varies directly as 
the time, then two such currents may be во 
superposed that the sum of their values (the ordi- 
nates) at all times will be a constant. 

The condition is that these currents must vary 
directly as the time between the same positive 
and negative limiting values, and that the time of 
maximum value of one current, positive or nega- 
tive, must correspond to the zero value of the 
other. The geometrical construction of this 
great truth seems too self. evident to have escaped 
the notice of all the searchers for smooth, uniform, 
direct currents without any ‘‘humps.” All that 
is required ure two equal and similarly varying 
currente, a b c and d e f, Fig. 1. Such currents 


-vary directly as the time, and not as the sine of 


the angle regarded as a MM: of the time, a» 
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could not. Now, thanks to this kind hint thrown 
broadcast to the world, I think I can, but not on 
the plan suggested, for I was never aware that 
time, pure, simple. easy going time, had а sine 
much less a squared sine. 

Passing this by, however, as a mere slip of the 
quill, devoid of any intent to mislead, let me get 
at that steady current that has no hummocky 
humps, and if I don't find something that varies 
ав the square ofthe sine of the time I'i1 get some- 
thing at any rate that ''beats that twice over," 
and without using Fourier's theorem or the tow- 
ering mathematies of the coexistence and super- 
position of greater and lesser harmonics, for I 
like a bee line" even if it does wobble round 
like a Virginia rail fence, with only its corner 
points planted in the mud. Besides, the square 


functions. 


we have been accustomed to make them, or 
heretofore regarded them as being made— 
quite а fallacy on the whole, for many alter- 
nators comé nearer to making the zigzag 
rail fence curve -bounded by two straight lines 
than the sine curve so much figured on. The 
assumption of this zigzag rail fence curve as a 
true expression of the varying current values 
from instant to instant will do away with mnch of 
the complexity incident to the analysis of sine 
As, for instance, two such currents 
superposed 1n quadrature, i. e., maximum of one 
corresponding in time to the zero value of the 
other, give ag а result an absolutely uniform di- 
rect current, a y d g c f, because at any instant as 
t, the small partt, u is equal to w z for any and 
all positions of the ordinate y. 


Ост. 11, 1893 


This shows that if you can make an alternating 
ourrent that will vary directly as the time be- 
tween equal, positive and negative maxima, then 
two such currents superposed in quadrature and 
rectified, i. e., all negative impulses reversed, 
will give a uniform direct current that will be 
free from fluctuations, and such a current does 
not require, as generally supposed, the superpo- 
sition of many currents of different phase, which 
in turn are rectified; but any two currents will 
answer the sum of whose ordinates remain con- 
stant. 

This we see isa more general law, and if we 
construct a curve that varies as the square of the 
sine, as suggested by our English friend, it will 
fulfil the condition required as well. .Thus in 
Fig. 2 the diagonals g h and k r represent 
quarter periods of such straight line currents 
where o w is always equal to v m; and the sum 
of the ordinates is always a constant. 

Now, g e h is a quarter period of a sine curve, 
the ordinates being sine values of angles from 
0° to 90° and the curve а, p, u,b is one the 
ordinates of which are proportional to the square 
of the ordinates of the sine curve. In other 
words, the two curves, x, c, w, rand a, b, h, are 
quarter periods of curves that vary as the square 
of the sine, and being in quadrature with each 
other, they are also symmetrical with respect to 
x, y, which is the condition which must be met in 
order that the sum of the ordinates shall be a 
conetant as required. Any two curves or lines 
that are symmetrically disposed about the line 
x y will then fill the required condition. 

Evidently any of these curves are easily ob- 
tained. Kapp, in his recent little work on alter- 
nating currents, pages 65 to 69, shows how the 
zigzag current is produced by well-known forms 
of alternators, and the sine square curve, which 
it is seen differs but little from the sine curve it- 
self, can be easily obtained were it desirable to 
do. во, by slightly modifying the shape of the 
pole pieces, and properly spacing them. 

From all this we may infer that two windings 
on an ordinary alternator so arranged as to give 
currents in quadrature, and following any curves 
or lines that are symmetrical with the line x, y, 
will, if rectified by separate commutating devices 
and superposed after rectification, give a uniform 
direct current without the objectionable 
* humps.” 

Unfortunately, we have to rectify, for the 
dynamo hasn't yet been taught algebra, and 
don’t seem to know how to get a plus or positive 
quantity by multiplying together two negative 
ones. which it ought to be taught to do at an early 
day, and that is what our English friend in fact 
suggests. 


The following experiment for making visible 
lines of electric force is described by Herr Bruno 
Kolbe : Into a flat cylindrical vessel pour puri- 
fied anhydrous oil of turpentine to a depth of 
&bout two centimeters, and some sulphate of qui- 
nine. То the rim of the vessel attach two wire 
springs, adjusted so that the two small metallic 
balls at their ends dip into the turpentine. Stir 
the quinine with а glass rod so as to distribute it 
evenly, and place the vessel on a black cardboard. 
Join the two wires to the terminals of an influence 
machine, andturnvery slowly. Atonce the white 
crystals group themselves so as to form be: utiful 
curves, representing the lines of electric force." 
The form of these curves recalls that of the brush 
discharge of the influence machine. Prof. Weiler, 
of Esslingen, gives the following experiment: Pre- 
pare & milky mixture, stirring up finely divided 
quinine in oil of turpentine. On sending a series 
of discharges through it, а clearance is produced 
at the positive pole, and the particles cluster round 
the negative pole, arr&nging themselves in 
streamers directed along the lines of force. 
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On an Improved Form of Instrument for the 
Measurement of Magnetic Reluctance. 


BY A. E. KENNELLY.* 


Of the methods that have been adopted for the 
measurement of magnetic permeance or reluc- 
tance of iron, the Faraday ring test with ballistic 
galvanometer is generally admitted to be the 
most accurate and reliable. It is, however, essen- 
tially & laboratory measurement, requiring con- 
siderable time in preparation, execution and 
computation. For workshop measurements and 
comparisons, tractive and magnetometric methods 
have been employed with a convenience and 
facility usually obtained at some sacrifice in 
accuracy. Recently, instruments have been used 
with success in which the reluctance of a sample 
г, г. 


^ 


Fig.1 


bar of iron is compared with that of standard 
bars of soft Norway iron, notably the magnetic 
bridge of Mr. Thomas А. Edison exhibited at the 
Paris Exhibition of 1889, and the differential 
magnetometer of Mr. R. Eickemeyer.t It is 
proposed to here describe а new instrument of 
this class, for which certain advantages may per- 
haps be claimed. 

Кір. 1 represents the well-known galvanic ar- 
rangement of circuits in which two resistances 
R, R, can be compared bya nul] method. E, and 
E, are two equal and constant к. E. forces, in- 
serted in the conducting paths A B and B C of 
equal resistance. The galvanometer G connect- 
ing the junction F of resistances with the junc- 
tion B of electromotive forces will indicate no 
current when R, and R, are equal. The con- 
ductor F B corresponds to the neutral wire of a 
three wire system of electrical distribution. 

Fig. 2 represents the corresponding condition 
of magnetic circuits. A B C is а stout vertical 
frame of annealed Norway iron with two coils 
M, M, wound with the sane number of turns of 
wire, connected in series so as to develop, with 
regulated constant current strengths, equal defi- 
nite M, M. forces, The upright G corresponds to 
the galvanometer arm in Fig. 1, while the bars A 
F and F C are test pieces of iron having a cross- 
section considerably smaller than that in the re- 
mainder of the circuit. One, А F suppose, is a 
standard section made up of one or more bars of 
soft iron whose quality is known, while the other, 
F C, is the bar whose reluctance is required. 

If the two reluctances R, R, are equal, the 
magnetic potentials at F and B will be equal, and 
the bar G wil remain unmagnetized when the 
coils M, M, are excited. Ор the other hand, if 
R, and R, slightly differ, the potentials at F and 
B will not coincide. and magnetic flux will trav- 
erse the bar G. Since the magnetic circuits are 
all closed, the leakage through the surrounding 
air will be symmetrical and usually negligible, so 
that calling ? the flux through the main circuit, 
and that through G, 9 
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In order to ascertain whether flux did traverse 
the bar G, we might, according to established 
principles, f cut in imagination an indefinitely 


* Read before the International Electrical Congress, 
Chicago. 

t The Electrical Engineer, March 95, 1891. 

t Clerk-Maxwell. * Electricity and Magnetism,” Vol. II, 
par. 896. 
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narrow gap or crevice through G ina horizontal 
plane, and insert therein a magnet pole with ap- 
paratus to measure the tractive force to which it 
would be subjected. Ав the nearest practical ap- 
proach to thi plan, we can cut a gap across G 4," 
(0.16 cm.) wide, and swing in the crevice a flat 
disk armature, carrying a steady feeble current, 
and with an attached pointer or index close to a 
fixed scale. We then obtain in all essential feat- 
ures the instrument here to be described. 

Fig. 8 represents to scale in front and side ele- 
vation the actual instrument. D is the disk arm- 
ature wound with 100 radial wires from center to 
circumference. Half of this disk 1s always cov- 
ered by the pole pieces above and below it. The 
unifilar suspension attached to the points P and 
Q supply a current of about ten milliamperes to 
this disk. A sensibly constant tension upon the 
suspension is obtained by means of a spiral 
spring within the lower slide tube, and it can be 
readily shown by experiment or computation that 
small variations in the tension of such suspen- 
sions have a very small influence upon the tor- 
sional moment. 

The modus operandi is as follows : 

A sample strip or flat bar of the iron to be 
tested is laid across the gap F, О, the breadth 
of the bar being conveniently one inch (2.54 
ems) and the height; (1.27 cms.) Strips of soft 
iron to match this are laid ecross the gap A F in 
parallel, each being say 1" x 1” (2.54 X 0. 318 eme.) 
If the disk circuit is then closed, and if there is 
no appreciable residual magnetism in the appar- 
atus, the disk will remain uninfluenced and its 
index at z.ro. The field magnets are now ex- 
cited in series with a suitable and measured cur- 
rent. The disk and pointer will now move to one 
side or the other about the axis of suspension 
according to the preponderance of reluctance 
between the two sides, and soft iron strips have 
to be added or removed across A F until balance 
is restored. Generally balance will be found be- 
tween two adjustments of cross section at A F, 
and the proper amount can then be computed by 
proportional parts. 

Steinmetz has shown* that from a series of such 
adjustments to equalize between standard and 
sample bars at various excitations, the complete 
hysteresis eurve of the sample can be deduced 
through the known valuations of the standard, 
but since & linear relation is found to exist be- 


tween the reluctivity and magnetizing force in 
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Fig.2 
iron above the critical intensity, two such ob- 
servations аге theoretically sufficient to deter- 
mine the reluctivity of the sample for supracriti- 
cal magnetizing forces. 

The instrument can also be employed to readily 
indicate the retentiveness of sample bars of hard 
ironor steel. If after a balance has been obtained 
at & noted excitation the excitation be withdrawn 
by interrupting the circuit of the coils M M, and 
the standard bar isremoved, the residual flux from 
the rest piece will, disregarding some slight lose 
by leakage, pass entirely through the air gap and 
disx at D. If the constant of the disk has been 
determined independently, the deflection of the 
pointer for the observed current through the 
disk will supply the &mount of this flux. 


* Transactions of the American Institute of Electrical 
Engineers, Vol. IX, p. 83. Jan., 1892. 
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If N denotes the number of turns in each 
spool, 

I the current strength exciting the spools (am- 
peres), 


l the length of the test bar ‘cms.), 

g the reluctance of the air gap at the disk 
(C. G. 8. U.), 

H, the magnetizing force in the bar during 
excitation, 

H, the magnetizing force in the bar with ex- 
citation, 


2... 4л А 
Then the м.м. F. of excitation is 10 NI in 
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within it and will not generally be the same for 
the test and standard bars. 

The advantages of the instrument are : 

1. Absenceof hysteresis in the moving and in- 
dicating parts which contain no iron. 

2, Great sensitiveness and control. 

8. Small reluctance in the narrow air gap or 
path of differential magnetization. 

4. Convenience in comparing retentive powers 
in steel. 

The writer desires to acknowledge his indebted- 
ness to Mr. Thomas A. Edison, in whose labora- 
tory this instrument was constructed. 


Fig. 3. Sectional I7!cectzon. 


each coil; and since the intensity in the test 

bar is considerably greater than in the field frame, 

the magnetizing foroe brought to bear upon the 
4x NI 

test bar is nearly 10 7 

After removing the excitation and standard bar, 
the observed residual flux encounters at the air 
gap a reluctance g, so that neglecting the com- 
paratively small hysteresis of the soft iron field 
frame, the counter M. M. F. at the gap is — Ф g, 
representing ап average demagnetizing force in 
the bar of — H, = Фр, so that the relative 
values of residual flux density are readily found 
with different sample bars for any selected value 
of H, or more closely, for any consequent ranges 
of H, — H,. 

By mounting two opposed parallel plane iron 
plates between the uprights A and F, in sucha 
manner that the length of air gap between them 
can be adjusted by a screw, it becomes possible 
to measure the reluctance of a bar placed between 
F and C by direct comparison with the reluctance 
of air. Trial has shown, however, that the addi- 
tional contact surfaces involved, the dissymmetry 
introduced into the two sides of the circuit, and 
the uncertain leakage error with large air gaps, 
probably more than offset the advantage to be 
derived. 

The errors attending the use of the instrument 
are: 

1. The variability of reluctance in the fleld 
frame. 

3. Errors in estimating the reluctance of the 
contact surfaces, and the effective length of the 
test bar. 

The first source of error depends upon the 
hysteresis in the iron of the field frame. It can 
be reduced to small limits by keeping the cross 
section of the test bara sufficiently small fraction 
of the cross section in the frame, thus bringing 
nearly all the reluctance of the circuit into the 
test bar. A correction can also be made for the 
outstanding frame reluctance. 

The second source of error is common to all 
forms of permeameters in which straight test bars 
are employed in closed magnetic circuits. There 
will be a certain range of reluctance in the con- 
tact surfaces that can be kept in subjection by 
giving to those surfaces adequate area. There is 
also the more complex error due to misestimation 
of the effective bar length, for the reluctance of 
the bar will not only be encountered in the dis. 
tance between the supports F and C, but also by 
some portion of the length resting on the sup- 
ports. The virtual length of bar included in the 
circuit will thus be a function of the intensity 


A New Method for the Control of Electric 
Energy. 


BY D. MOFARLAN MOORE.* 


The rapid growth of electrical science, and the 
almost daily unprecedented addition to it of new 
inventions, have caused those well versed in the 
present state of the art to greet new theories 
with a certain amount of doubt, owing to the 
large number of false alarms that have been 
sounded to tell the world that all present theories 
and methods will, in the future, be history; and 
that a new and revolutionizing principle has been 
discovered. 

Be that as it may, there 1s reason to believe 
that this paper treats largely of a heretofore un- 
investigated branch of electrical science and phe- 
nomena which may be of great value to the 
commercial world, and of even greater interest to 
the scientific world. 

The key to this branch of science may be ex- 
pressed in a few words, viz.:—8 varying-in-press- 
ure contact in a vacuum, produced by a variable 
magnetic field. 

The present means for the control of electric 
currents—ohmic resistance—is crude at its best, 
as in any form it is an uneconomical device. All 
existing forms of rheostats, regulators, resistance 
boxes, controllers, etc., are bulky, clumsy means 
for accomplishing a desired object. This is cone 
spicuously illustrated in the case of stage regu- 
lators, which often occupy valuable floor space 
and consist of & tremendous weight and length 
of wire. That the design of apparatus for con- 
trolling current is a matter of great importance 
and is essential to all electrical installations, is 
exhibited in the fact that over half of the cata- 
logues issued by electric manufacturing compa- 
mies are given up to this class of electrical goods. 
Many problems in electrical engineering are con- 
sidered impracticable, simply because of the 
weight and space required for,resistance to enable 
the control of the current as desired. 

When one takes into consideration the multi- 
tude of switches of every conceivable shape, con- 
struction and design, but all having one aim in 
view—which none perfectly accomplish—viz., t 
break a current without deleterious sparking, it 
seems that, as all are designed on the same prin- 
ciple, a new principle should be employed which 
would perfectly accomplish the object desired; 
that is, break the current with practically no 
sparking. It would also be a very convenient 


* Read at the seventy-ninth meeting of the American In- 
ше of Electrical Engineers, New York, September 90, 
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feature if each switch would control the brill- 
iancy of all lightson the circuit which it con- 
trols. 

The regulation of intensity of the incandes- 
cence of an electric filament has been a problem, 
the solution of which has been sought after by 
electricians in general the world over, and partial 
success has been attainbd by the use of the only 
known means, dead resistance”; but this 
method can never be commercially successful, on 
account of very objectionable bulk, weight and 
heating of the resistance. 

The public in general demands the control of 
electric lamps and the great convenience gained 
thereby. 

The massive regulators of dynamog and start- 
ing boxes of motors should be supplanted by de- 
vices occupying but а few cubic inches of space. 
This is especially the case where the motor is not 
stationary, as in electric railway work. 

There is room for a cheap ampere meter, 
and still more room for a cheap mech- 
anism to be used as an electric gauge; 
that is, an instrument which can be adjust- 
ed or set so that a current that has passed 
through it will have any desired quantity or 
quality. This device could be substituted in 
place of fusible cutouts and the multitude of 
appliances of a similar nature. It would be of 
great value in telegraphy. The application of 
electricity in medicine should also be improved. 
Lastly, the reducing of phosphorescent lighting 
to a commercial basis is desirable. 

It is hoped that a solution of these and many 
other problems lies in the principle stated at the 
beginning of this paper, i. e., & varying-in- 
pressure contact in а vacuum produced by a 
variable magnetic field; and it is doubly valuable 
in that it can be applied both to the alternating 
and the direct current. One of the simplest 
forms of apparatus designed for meeting these 
conditions is shown in Fig. 1. The varying-in- 
pressure contact is shown at A, caused by the 
variable magnetic field due to the movement of 
the magnet в by thumbscrew с. The evacuated 
bulb r contains the armature E, supported by 
spring E, permitting it to vibrate rapidly, pro- 
ducing pulsations or interruptions of the current. 
The rate or degree of these interruptions depends 
on the strength of the magnetic field surround- 
ing the armature (in this case acting through the 
glass), which in turn depends on the distance of 
the magnet from it, varying inversely as the 
square of the distance. Varying the magnetic 
field, and therefore the pressure on the contacts, 
changes the amperes and volts of the current 
passing through the device. With properly de- 
signed apparatus the movement of the armature 
is so slight that to all appearances one would 
think it at rest. In the discussion of this method 
of current control, let us select that form of 
translating device known as the incandescent 
electric lamp. Fig. 2 isa diagram showing the 
action of a vibrator in series with a lamp with- 
out the contacte in & vacuum. 

Its action is as follows: Contact made at a; 
current flows throngh magnet and armature is at- 
tracted, breaking the circuit; magnet loses its 
power and spring s again closes the circuit. 

Fig. 8 shows the device ав applied to each in- 
dividual lamp, und it will be noted that in this 
case the vacuum of the lamp is utilized for the 
vacuum of the contacts as well. The size of the 
armature is made as light and small as possible 
not only on account of the general law of all me- 
chanical construction, viz., make moving parts 
as light as compatible with strength so that the 
position of the lamp will have no effect on the 
incandescence of the filament, but to minimize 
the amount of residual gas in the metal compos- 
ing the armature, as any foreign gas will be det- 
rimental to the filament. 
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In Fig. 4 & socket of ordinary dimensions is 
shown constructed on the same principle. A 
socket of this kind can be adjusted to regulate a 
lamp of almost any с. Р. within limite. 

In both of these instances the movement of the 
magnet produces the regulation, but it is evident 
that results would be the same by either the 
movement of the vacuum or the core of the mag- 
net. The filament emits continuous light with 
an illuminating power corresponding to the rate 
of vibration of the armature. When the arma- 
ture is not within the inductive distances of the 
magnet it is at rest, and the filament being in 
circuit the light ів at its maximum. An attach- 
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ment to the means for adjusting the magnet is 
used to break the circuit when it is desired to 


extinguish the light. Tests show that the volts 
and amperes vary directly with the light. This 
is apparent from the following table, a 16 c. Р. 


lamp being used : 
Voltmeter No. 2. 

Amperes. (Bee Fig. 2). Voltmeter No. 1. 
48 full С. Р. 115 0 
.90 84 31 
.17 59 63 
11 85 80 
07 20 95 
.04 15 100 
.08 10 106 
.02 just visible. 5 110 


Still lower readings were taken, but below .02 
ampere the heating of the fllament was not dis- 
cernible by the eye. 

As shown by the readings of voltmeter No. 1, 
the more rapid the vibrations, the more E. м. F. 
is required by the contact breaker. Inasmuch 
as the contacts are in а high vacuum they will re- 
main bright and effective, and the light is regu- 
lated without the use of bulk resistance. Again, 
with this arrangement the current is not thrown 
on or off the filament suddenly, thus increasing 
its longevity owing to more gentle treatment. 
The slight sparking in lamps individually regu- 
lated will use np the residual oxygen in the 
evacuated bulb of the lamp, thus making it more 
perfect and lengthening the life of the lamp. 

It was curious to note that practically as wellas 
theoretically an armature suspended, as shown in 
Fig. 2, is rever perfectly at rest. When a 
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photometrical test would probably decide that 
the lamp was burning at full c. P., and the screw 
A pressing the armature B as tightly as the con- 
struction of the apparatus would allow against 
the core of the magnet, if a sounding board is 
brought into requisition the vibrations of the 
armature are plainly discernible. 


An automatic make-and-break, or varying-in- 


pressure contact, or what has commonly been 
called, and what has long been sought after, а 
scientifically formed ''poor or imperfect con- 
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tact,” can be used in one sense as a transformer. 
It will be interesting to note the effect of & large 
number of lamps of this description working at 
onetime from one dynamo, because if they should 
accidentally beccme synchronous the load on the 
dynamo would be very varying. But such a re- 
sult is probably impracticable if not impossible. 

Now let us again refer to Fig. 2 and note the 
changes as the lines of force acting at the arma- 
ture vary. 

The vibrator is in series with the lamp, because 
if in shunt the action is reversed and the liability 
to short-circuit makes it impracticable. 

(1). a and B separated, lamp out. 

(2). A and B in contact, lamp full, because в is 
not in magnetic field of magnet. 

(8). Continue to advance 4, B enters field, rapid 
vibrations commence and lamp suddenly becomes 
dim. ° 

(4). Continue to advance a, lamp gradually 
brightens until full c. P. is reached. 

Fig. 5 shows these periods reproduced dia- 
metrically. It will be noted that there are two 
periods where the lamp can be regulated. Period 
2—8 is of too short duration for practical applica- 
tion, however, and by the proper adjustment ef 
the spring can be done away with entirely. 
Period 8-4 covers the greatest range in c. P. 
and should be used. The delicacy of the spring 
supporting the armature determines somewhat 
the position of point 3; that is, the minimum in 
C. P. of the filament. 

The voltaic arc appears between the terminals 
of a source of electricity. In the case of the arc 
lamp, it consists mainly of volatilized carbon. The 
electrodes are therefore consumed, first by actual 
combination with the oxygen of the air, second 
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by volatilization. The ohmic resistance of the 
arc increases with its length and decreases with 
its area of cross-section. Polarization sets up 
C. E. M. F., and the extra current produced by 
self-induction retards magnetic action and causes 
more sparking. With metallic electrodes the 
color of the are is characteristic of the metal, and 
is of greater length for the same current than 
that formed between carbon electrodes. To 
cause electrical vibratory motion, the current 
must either be greatly weakened or broken. 
This will cause sparking, which when the life of 
the contacts is taken into consideration (even 
though they be in vacuo) should be reduced as 
much as possible. However, further experiment- 
ing may prove the possibility of current regula- 
tion by varying the length of the arc in vacuo by 
means of an exterior magnetic field. Also the 
construction of a truly incandescent arc lamp on 
this principle. 

Sparking can be relieved in many ways: 

(1) Sub-divide the current as much as practi- 


cable. 
(2) The more rapid the vibrations the more 


rapid the make-and-break, and consequently the 
less the spark. To cause rapid vibrations, the 
point of application of power should be as close 
to the point of oscillation as possible, or the 
point of contact should be as far from the point 
of oscillation as possible. 

Magnetic blast, condensers, non-sparking 
metals, unlike electrodes, high resistance, sheath 
of copper around bobbin of magnet. metal foil 
between layers of magnet, separate coils, eto., 
are all familiar methods. 
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It is the c. E. M. F., or automatic ‘‘ choking ef- 
fect,” of the alternating current that permits of 
its beautiful control without loss, such as is sus- 
tained by controlling the direct current entirely 
with ohmic resistance. 

With the method under consideration, the 
C. E. M. F.’s of the pulsating or intermittent di- 
rect current are taken advantage of. That is, 
both those in the arc and in the magnet. 

Besides, when controlling current entirely with 
ohmic resistances (which can never be completely 
annihilated), it is constantly in circuit, whereas 
with the method proposed for lamp control, the 
only ohmic resistance, that of the arc (that of the 


Fio. 5. 


magnet being insignificant). is in circuit but one- 

half of a unit of time, and if there be any founda- 
tion for the theory of the persistency of the vis- 
ion of the human eye, then the filament of the 
lamp is also dissipating heat but one half the 
time. Some energy, however, isexpended in the 

continual magnetization of the armature; in fact, 

this is another reason why the glow of the lamp 

filament is diminished and why there is a c. E. M.F. 

in the magnet. The greater the magnet capacity, 

the less the self-induction and impedance. | 
| ( To be continued.) 


Mr. McDonald as a Financier. 


How the Madison Square Bank was Wrecked. 

Talk of the consolidation of the Madison 
Square Bank (now in the hands of receivers) 
with the Sherman Bank has brought out the 
fact that the loans made by the bank to its 
own officers on insufficient collateral are very 
large. Mr. Blaut, the president, owes it $80,000, 
and Mr. В. T. McDonald, one of the directors 
and largest stockholders, owes the bank about 
$150,000, directly or contingently as security for 
the Fort Wayne Eleetric Company. 


What is Necessary. 


(From the Commerctal Advertiser.) 


The duty of stockholders in this concern is 
perfectly plain. The first thing that they have to 
demand is ап explanation of the methods by 
which the company has been brought into noto- 
riety, The next thing is to demand an exact 
statement of the company's financial position at 
the present moment, especially as regards its 
notes payable and its contract liabilities, and fur - 
thermore, they have to set to work and clear out 
of the management the parties р responsi- 
ble for the unbusinesslike methods, both com- 
mercial and financial, that have brought down the 
Stock from 114 in January of this year to 40. 
When this is done the General Electric Company 
will cease to be the scandal and the menace that 
it has been for the greater part of this year. 


The new electric clock of Herr Von Hefner 
Alteneck may be placed in a circuit like an ordi- 
nary incandescent lamp, and is elaimed to solve 
the problem of providing ап inexpensive yet ef- 
fective system of electric control of clocks. The 
current keeps the clock wound at an annual cost 
not exceeding that of one 16-candle lamp burn- 
ing for ten hours—perhaps 8 or 10 cents. Should 


the circuit be broken, the clock will run without 


the current about twelve hours. The regulation 
can be performed by hand from the dynamo 
room or automatically from an observatory, and 
consists of a momentary lowering'of the circuit 
potential by 6 to 10 volts at 5 A. M., the effect being 
to set all the clocks in the circuit at 5. The 
lamps are not appreciably affected. 
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ELECTRICITY. 


A. I. E. E. The scheme to establish local 

Branches. branches of the American Insti- 
tute of Electrical Engineers, which has been 
proposed for various cities, has been the subject 
of several editorial criticisms, some of which 
clearly prove that the proposition has been mis- 
understood. 

The suggestion which is now being considered 
is simply to have the same papers read at the dif- 
ferent local branches of the Institute and dis- 
cussed by those bodies. These papers under this 
arrangement would stand upon the same basis as 
the ones read in former years, and the only prac- 
tical difference would be the addition of the dis- 
cussions а{ the various meetings to the Transac- 
tions. А 

Such а plan seems not only entirely feasible, 
but it is growing to be an absolute neceseity in 
order to maintain the interest of the distant 
members of the Institute in its work. The only 
benefit which such members receive now is the 
printed Transactions, and something more than 
this i8 necessary to extend the influence and add 
to the membership of the Institute outside the 
immediate vicinity of New York. 

Notwithstanding the plan of establishing local 
branches grew out of the demands of distant 
members, à Western contemporary criticises it 
as follows : 

It is evident that the committee does not con- 
template the organization of a body on an equal 
footing with the New York association, but 
merely the establishment of а local branch, a de- 
pendency under the control of the Eastern mem- 
bers, taking its orders from the older body, dis- 
cussing such papers as may be sent out for that 
purpose; and if perchance an ambitious member 
of the branch have the temerity to prepare a 
paper it must be submitted to the parent organi- 
zation, trimmed and ‘edited’ to meet the views 
of the gentlemen who are conferring these 
privileges upon the Chicago fraternity before it 
can be read or published in the Transactions,” 


Whatever the object of such criticism, it is 
plainly both misleading and unjust, and further, 
it entirely misrepresents the members of that 
locality at whose suggestion the present plan was 
considered. Independent local societies have 
been tried time and again and proved failures 
invariably, so that the branches proposed are 
net likely to interfere with other organiza- 
tions. 

Even our disgruntled contemporary could 
hardly propose an entirely independent organiza- 
tion parading under the name of the older body, 
and the talk about '* dependencies " at the favor of 
the New York body is simply a piece of Chicago 
“bluff,” as every branch, including that in New 
York, would be governed by the officers elected 


by the whole body of members. 
WE HAVE done the American Institute of Elec- 


trical Engineers an injustice by referring to Dr. 
Adams's paper on the through-by-lightning 
scheme as having been read before that body in 
1892. The paper was read before the Electric 
Club, which therefore has one more sin to answer 


for. 
...О: — 


А THOROUGH reorganization of the Sham Elec- 
tric Trust is demanded. 
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Central One of the most notable changes 
Station in electrical engineering practice 
Practice. from former years is the tend- 


ency towards special machinery designed to 
meet the requirements of special cases, and no- 
where is this practice more noticeable than in the 
equipment of several of our electric lighting 
stations of recent construction. This fact is true 
not only in regard to the electrical machinery, 
but of the steam plants as well, and it is to be 
noticed further that many of these changes аге 
in line with the practice adopted by European 
engineers some time before they were attempted 
in this country. 

In the size of units for central station work the 
change has been most apparent, and we find one 
machine now replacing five or six of the smaller 
ones with which stations built a few years ago 
were invariably equipped. In & number of very 
large stations the division of the power has been 
made only sufficient to provide for possible acci- 
dents, and in a few others the entire load is ordi- 
narily carried by one machine with a similar one 
held in reserve for emergencies, 

Multipolar fields have also superseded bipolar 
types for large powers almost completely, and 
the consequent reduction in speed due to this 
modification in the design of dynamos has caused 
а corresponding change in the steam engines used 
in this class of work. Electric lighting has been 
credited, and very justly so,with the development 
of the modern high speed engine, which the de- 
mands of central station work have certainly 
brought to a remarkable stateof perfection, but 
in spite of the nice adjustment and careful bal- 
ancing of the moving parts, the depreciation of 
these very high speed machines has been found 
considerable, and their operation requires the 
most careful and constant attention. 

The avoidance of all countershafting appears 

eto have been the chief motive in the arrangement 

of в good many plants, and to attain this object 
aspeed of sometimes 275 revolutions per minute 
and upward was frequently required at the en- 
gines so as to belt direct to the generators. The 
idea of meeting this condition by reducing the 
dynamo speeds is of very recent date, but the ad- 
vantages to be gained by this are so obvious that 
the high speed engine is already disappearing. 

The competition in the lighting business haa 
called for the closest economy in the operation of 
this class of machinery, and the slightest gain in 
efficiency at any point is not to be neglected. 
This has been so carefully studied in some of 
the newest stations that they fairly represent the 
most advanced ideas in the business. In most of 
these it is found that the units are as large as 
possible consistent with the character of the 
load line, and slow speed multipolar machines 
are almost the rule. Direct connected dynamos 
and engines have been found of great advantage 
for large powers. 

Where the size of the station warrants it. the 
use of automatic appliances to replace attend- 
ants as far as possible has proved an economy, 
not only in the difference in the cost of labor, 
but in the regularity with which such operations 
are carried on. 
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. While stations built on these lines mean a 
large expense for equipment, all of them so far 
have shown a saving in operating expenses which 
will eventually prove their economy. 


er eee 
A The interest which attaches to 
Diagnosis the condition of the General 
of the Electric Company and to its 
Situation. probable future movements is 


different in degree and in kind from that of a 
year ago. Then anxious curiosity was expressed 
as to how high the balloon might soar before it 
fell to earth; now it has fallen flat, and the trade 
are all passively waiting for an official and trust- 
worthy statement as to the extent of the damages, 
the creditors want to know what chance there is 
ef getting their money, and the hundreds of dis- 
charged employees how long it will be before 
they will be put to work again. 

ELROTRICTrI has little sympathy with the stock- 
holders of the company, who ought to have known 
better, and hence only & passing interest in the 
finances. Nevertheless, we are here to give the 
news, and it seems to us that the chances of the 
stockholders are not improved. Notwithstanding 
official denials, the syndicate plan has met with 
many obstacles, and the cash is not forthcoming 
as rapidly as was hoped. At least three of the 
company's creditore have threatened attachments 
recently in order to collect accounts long past 
due. 

The selling machinery of the company ie in 
even worse condition than it was a month ago. 
The affairs of the district offices at Syracuse, 
Cincinnati, Washington and Atlanta sre being 
wound up as rapidly as possible, and the offices 
wil be closed. This and many other changes 
were no doubt necessary, but a serious blunder 
seems to have been made in not providing at 
once, in lieu of the old plan, a single executive 
head, who might pass on the few orders which 
are being received. As the case now stands, 
there is no executive head, for be it remembered 
Mr. Ooffin is shorn of all his powers; the only 
reason for his retaining the title of President 
appears to be the reluctance of the Board to kick 
him out, and his own evident determination to 
draw his salary as long as possible. 

Instead of the former plan, there is now an 
attempt to run the company by committees— 
goods are bought by committee and sold by 
committee, and men are fired by committee, As 
far as the relations of the company with the trade 
are concerned this is no improvement on the old 
plan. The Selling Committee meets Tuesdays 
and Fridays, and Mr. 8. D. Greene is one of the 
shining lights. It has frequently happened that 
while this committee has been staring at the 
ceiling and deliberating, the customer has gone 
elsewhere to make his purchase. This selling 
committee contains in its make-up no man who 
has ever sold goods successfully. There is also a 
Manufacturing Committee, which contains the 
best talent in the company, conspicuously Messrs. 
Upton, Kreusi and Rice, and to which there can 
be but one objection, which, however, is a vital 
one.. The sessions of this committee take these 
men away from their posts of duty at their 


respective factories, where their continuoùs 
presence is essential. 

Drexel, Morgan & Co. are in absolute and 
unquestioned control of the company, and 
Messrs. Coster and Twombly are struggling with 
the problem of its proper management. We are 
charitable enough to suppose that the present 
arrangements are only temporary, and that these 
gentlemen have a well defined and sensible plan 
which will be carried out in the near future. 

The logic of the situation points to Edward H. 
Johnson as the only man who can bring order 
out of chaos, harmony out of bitter strife, and a 
respected and decently managed company out of 
the wreck which Mr. Coffin leaves behind. 

The logic of the situation also points, with both 
hands, to the squeezing out of all the water which 
was injected at the time of the consolidation. 


. Oo. 


A We have during the past few 
Swindler's View months received several in- 
of Himself. 
others ав to the merits of the various schemes of 
Mr. О.В. Pennock. These we have answered 
privately, as we took it for granted the vast ma- 
jority of our readers needed no instruction on 
this point. When such inquiries reach us in the 
future we shall merely enclose to the seeker 
after knowledge а printed copy of the following, 
which was recently sent to the Electrical Engi- 
neer over Pennock's signature : 


BRIDGEPORT, Conn., Sept. 21, 1898. 

I have just read the “roast” your fake“ 
sheet of the 20th gives me. 

I wish you would give my compliments to the 
so-called Electrical Engineer who claims that he 
hada “long talk " with me and tell him that he 
is either а dam’ liar or а dam’ fool, The man 
who wrote the article for your '' rot ” is adam’ 
dirty thief. 

Send your ‘‘ Gang" up and you'll meet a few 
honest men who will take great pleasure in 
„ knocking out" a few of the damnest rotten 
thieves— Dynamo Editors and Dynamo Sharps— 
who ever scuttled ship or cut а woman's throat. 

I аш Sir, Your Superior, 
GEO. B. Реммоск, 
Electrical Engineer and Inventor of the Pennock 
System. 


quiries from brokers and 


They The withdrawal of the Fort 
Will Bear Wayne Company from the 
Watching. General Electric Company is 


not believed by well posted men tobe all that has 
been claimed. 

Unless we are misinformed, it is the intention 
to make the Fort Wayne plant the cornerstone 
for a new combination. Inasmuch as this com- 
pany already has three millions of water in its 
capitalization, it will not prove a very solid foun- 
dation. 

Whether Mr. C. A. Coffin and Mr. R. T. Mc- 
Donald win in the sly game they are now. playing 
or not remains to be seen. 

Егвотвісгтт is looking at them. 

ВРТ. РРР 

THE WONDER of it is, not that Ње General 
Electric Company has ceased paying dividends, 
but that it ever paid any dividends at all. 
It has never earned a dividend, and if we 
remember correctly, the payment of any divi- 
dend which impairs the capital stock of а cor- 
poration is a misdemeanor in this State. | 
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The We have been in receipt of & 
Telephone number of inquiries as to the 
Patents. date of the expiration of the 


Bell telephone patents, which seem to show a de- 
sire ina good many cases to take advantage of 
the liberty to manufacture these instruments 
ав soon as free from the patent. 

The patent on the Blake transmitter, it is gen- 
erally known, expired some time ago, and the 
patent on the Bell receiver expires on January 


‚ 80, 1894. After that date anyone can make and 


use telephones covered by these patents, and 
there is evidence that a good many will do so, as 
there have already been several companies 
organized who are preparing to start business in 
this field. 

The Bell Company owns a number of other 
patents which are very similar in construction to 
that of the Bell patent. The Berliner patent, 
for example, was granted quite recently after 
being kept in dispute in the Patent Office by the 
Bell Company, who owned it, but who took this 
method of extending the time of its usefulness. 
It will be remembered that this Berliner patent 
is now undergoing suit for annulment, brought 
by the United States Attorney-General. 

Just what ground the Bell Company may take 
in regard to those other patents no one outside 
the company itself can say, but the fact that the 
Bell receiver and the Blake transmitter will be 
free after January 30, 1894, is sufficient to war- 
rant the undertaking of their manufacture and 
use by the public. As to the interference with 
other more recent patents, that is a question that 
can only be settled by the Supreme Court. 

8 


Tux Electrical World has sent out a circular 
recently, claiming to show that it had lost fewer 
advertisements than any of its contemporaries 
during the depression. The statement is not an 
honest one. If our contemporary would leave 
out of its calculations the dead advertisements, 
those of firms who uever have paid and never can 
pay for their space, апа the bogus advertisements 
gent in by its Chicago agent, it would make a less 
favorable surface showing but one more to its 
credit. Itis not fair to those advertisers who 
are paying good money for their space for any 
journal to give the same space away to concerns 
that are only leeches in the trade. 

Tug Brooklyn Eagle, which has done more to 
make the World's Fair & success than any other 
of the great dailies of the East, has added to its 
achievements in this line by sending two train- 
loads of Brooklynites to Chicago on a well- 
planned ‘‘ Eagle Excursion." Brooklyn is justly 
proud of the Eagle. It furnishes about 360 ex- 
amples yearly of just what the modern newspaper 
man thinks a newspaper ought to be. It has not 
yet attained perfection; but perfection has been 
reached by only afew of us who read it. 

оын esses 

THE NEXT presidency which Mr. Coffin will 
hold will doubtless be that of the West End 
Road. We believe the arrangements are practi- 
cally completed. 
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Direct Connected Dynamos with Steam 
Engines. 


BY JOHN LANGTON.* 


Dynamos directly connected to steam engines 
have been not uncommonly used in Europe from 
the first introduction of electric lighting; во much 
so thatthe custom has been noted asa distinguish- 
ing characteristic of European practice compared 
with the almost exclusive use of belt driven ma- 
chines in America. 

The early direct connected dynamos were, 
however, generally uneconomical in material and 
were in fact high speed dynamos run below their 
most efficient speed, with a corresponding reduc- 
tion of output in proportion to their cost. The 
advances made in the design of multipolar dyna- 
mos brought the efficient speeds of this type 
down to the point where the revolutions per 
minute compared with the speeds that can be 
efficiently obtained by modern steam engines, 
and so made direct connection a general com- 
mercial question. The credit for this is very 
largely due to German engineers and builders, 
who at the time of the Paris Exhibition in 1889 
had brought the type to a high degree of perfec- 
tion, and had built direct connected dynamos as 
large as 300 к. w. The general introduction of 
similar machines into the United States dates 
from the Paris Exhibition, and since then the 
rapid increase in their use has been a marked 
feature in the history of electrical progress on 
this side of the Atlantic. And although the 
principal use of machines of this class has been in 
large sized units, suitable only for large power 
and lighting stations, the practice has been 
gradually extended to machines of small power. 
Under these circumstances the subject would 
seem a fitting one for consideration by the Cana- 
dian Electrical Association, and the object of this 
paper is to bring the matter before the Associa- 
tion by briefly attempting to discuss in what 
manner the essential peculiarities of direct con- 
nection as compared with belt connection affect 
the main items which go to make up the cost of 
producing electrical energy. 

The high speed automatic steam engines which 
are now generally used, belted to dynamos with- 
out intermediate shafting, are all suited to direct 
connection. They thus afford means for an im- 
mediate comparison between direct and belt con- 
nection which will apply to the majority of cases, 
and which is divested of all considerations of 
steam economy by the use of identical engines in 
both cases. Any conclusions drawn from this 
comparison, to which the present paper is devoted, 
may then be taken into account in conjunction 
with the totally distinct question of steam econ- 
omy with different types of engines. This is во 
even for the case of slow speed engines, which in 
general are not suited to direct connection. The 
cost of production with high speed belt connected 
engines may be compared on the one hand with 
high speed direct driving engines, and on the 
other with slow speed engines belt driven 
through intermediate shafting. The question of 
steam economy has been recently exhaustively 
treated in a most valuable paper on The Cost of 
Steam Power Produced with Engines of Different 
Types,” read before the American Institute of 
Electrical Engineers by no less an authority on 
steam engineering than Dr. Charles E. Emery, 
whose paper gives the items of cost analyzed 
and tabulated so that special corrections for 
special cases may be readily applied. (Dr. 
Emery’s paper was republished in the Canadian 
Electrical News of May and June, 1893.) 

The subject for present consideration is then 
narrowed down to the general cases of identical 
or equally good dynamos, in the one case belt 


* Read before the Convention of the Canadian Electrical 
Association. 
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connected and in the other direct cunnected, to 
identical or equally good steam engines, used in 
plants which do not present any special condi- 
tions of location or operetion. The items of cost 
to be looked at аге: 

In the first cost of plant—Cost of generating 
machinery complete ready for operation. Oost 
of real estate and buildings to contain generating 
machinery. 

In the operating cost of plant Repairs and 
small supplies. Attendance. Fuel. 

Notwithstanding some saving in labor and 
material due to the use of a combined bed plate, 
the saving of two pulleys, of the whole cost of 
the belts, and (in situations where they would 
otherwise be used) of dynamo foundations, it 
does not seem probable that the first cost of di- 
rect connected dynamos and engines erected 
ready foc operation will ever be less than or even 
as low as belt connected combinations. Any 
saving of material will be fully counterbalanced 
by the increased cost of testing the combined 
machines, whether the engine be brought to the 
electrical works for this purpose or whether the 
combined test be made where the plant is erected. 
Boilers, engines, steam piping, pumps, conden- 
sers and electrical apparatus outside the dynamo 
itself, are all unaffected; but for the dynamo 
connected to the engine the advantage in first 
cost is at present with the belt connected ma- 
chine, an advantage it will probably continue to 


retain. 
The principal difference between the two 


classes affecting first cost is in the engine room 
space required. This is most marked, and is in 
all its bearings the most important characteristic 
of direct connection. Dynamos belted to engines 
on the same floor occupy from two to three times 
the floor space of direct connected combinations, 
giving the latter aconsiderable advantage in the 
first cost of land and buildings required. Where 
the engines are on the ground floor belted to 
dynamos on the floor above, the total floor space 
is about twice that required for direct connection. 
In this case the real estate covered is the same 
for both, but the building cost is increased, not 
only by the extra cost of the second story, but 
also by the much more substantial character of 
the work necessary to support the weight and 
prevent injurious vibration. The double story 
arrangement of station also presents special diffi- 
culties of its own with the belts and bearings, 
even where dynamos not larger than 100 horse 
power are used. Where the individual machines 
are of comparatively small power, as in an are 
lighting station, the double story arrangement 
seems to give satisfaction. By completely separa- 
ting the engines from the dynamos it also prob- 


‘ably somewhat increases the cost of attendance. 


In every case the saving in first cost of land and 
buildings has a definite assignable value and can 
always be taken accurately into account to deter- 
mine whether it is worth saving. It becomes a 
matter of fact and not a matter of opinion—a 
fortunate circumstance in an item which presents 
greater variations in value than any other single 
one of those which must be taken into account, 
varying between such extreme cases as the busi- 
ness portions of New York, where the annual 
rental of floor space is $5 per square foot, and the 
small town, where building lots can be bought 
outright for 5 cents a square foot. 

It is surprising what can be done by direct con- 
nection in the way of concentrating power. In 
one plant the writer examined, 20 feet in length 
of an engine-room 18 feet wide and 8 feet high 
contained four 75 horse-power engines direct con- 
nected to four 50 x. w. dynamos and the switch- 
board for the whole plant, leaving comfortable 
room forthe attendant to move about the ma- 
chines and get at and remove any part of them. 

Turning next to operating expenses. On our 
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present assumption that equally good machinery 
is used in both cases, there seems no ground for 
any difference in the cost of repairs and small 
supplies, except such repairs as may be required. 
to the belting itself. 

In the vost of attendance, whatever difference 
there may be should be in favor of direct connec- 
tion, owing to the greater compactness of the 
engine room plant obtainable by this method. 

The weight of the rotating parts of dynamo and 
engine, the strain of the belt connecting them, 
and the thrust on the crank pin, will determine 
the resultant pressures and the consequent fric- 
tion in the main bearings of a belt connected 
combination. With direct connection the weights 
are reduced by the absence of the armature pul- 
ley and the driving pulley on the engine; there is 
no belt strain, and the friction is that due to the 
reduced weight and the thrust on the crank pin, 
making the direct connected more efficient than: 
the belt connected combination. What saving in 
fuel this means is a very interesting and impor- 
tant point which could be definitely determined 
only by an actual fuel test. But Шеге ів a most 
regrettable scarcity of any published engineering 
data on the subject, and the writer has been una- 
ble to find any records of tests which would de- 
termine this point. In the absence of such 
records we may attempt to form some idea of the 
possible fuel economy by calculation, but for a 
general consideration of the subject it helps us 
but little. Inthe engine the weights and the 
total belt strain are constant, and act each con- 
stantly in one direction at all loads, but the press- 
ure due to the thrust on the crank pin changesits 
direction each revolution, varies with the load, 
and not only varies at different points of the 
stroke, but varies differently for different loads. 
Without indicator diagrams and without accurate 
dimensions and weights of the reciprocating 
parts of the engine, calculation becomes so ap- 
proximate as to be of little use. Without these 
we must leave on one side the friction of the 
belt connected engine, and with it the whole 
friction of the direct connected dynamo and en- 
gine, which at most cannot be greater than for 
the belt connected engine alone, since the crank 
pin thrust is the same for both, the belt strain is 
absent in direct connection, and the weight of the 
rotating parts of the engine is but slightly in- 
creased by substituting the direct connected 
armature for the driving pulley on the engine 
shaft. A rough comparison of weights shows an 
increase of weight on engine bearings for direct 
connection, averaging 10 per cent for 8 sizes from 
25 to 295 horse power, and 5 per cent. for 5 sizes 
from 40 to125 horse power. 

We may then take the friction of the belt con- 
nected dynamo a8 the minimum amount saved by 


direct connection. Now, this is the same actual 
power whatever the load on the dynamo may be. 
It depends on the weight and the total beltstrain, 
which are {һе same at all loads; as the load in- 
creases, one side of the belt slackens just exactly 
as much as the other side tightens. Consequently 
the per cent. loss in the bearings increases as the 
load diminishes. If the saving by direct connee- 
tion is at full load 2$ per cent. of the output of 
dynamo, it isat half load5 per cent of the output 
of dynamo, and at quarter load 10 per cent. of 
the output of dynamo. Hence the total saving 
during a run depends, amongst other things, very 
much upon the average load on the dynamos 
during the run. 

Reference has been already made to the dearth 
of published records of the performance of die 
rect connected dynamos or of data concerni 
them. Thisisa matter for surprise in view 01 
the early use and subsequent development of the 
type in Europe. But it is still more surprising 
that such a large amount of capital should have 
been invested in them in the United States dur- 
ing the last three years, with so little public 
notice of the reasons leading to their adoption, 
or the advantages expected to be gained by their 
use, and a complete absence of ir hemna ОД as to 
what results liave been actually realized. | 
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Some of the Causes of Interruption to Tele- 
graph Circuits.—1l, 


BY F. C. ROBERTSON.* 


Crosaes are not of such frequent occurrence ав 
grounds, and in many cases occur through some 
material defect in the condition of the lines. 
Wires become crossed usually during the preva- 
lence of a wind, storm, which causes them to sway; 
at long stretches, especially where the wires 
happen to be slack, they more easily cross. Fre- 
quently crosses occur in consequence of а pin or 
tie wiro breaking at an angle in the line, an insu- 
lator working loose and raising, or a pin being 
pulled out of cross-arm at a depression, allowing 
the wire to depart from its parallel position rela- 
tive to the other wires. Crosses caused by a 
piece of small wire or other metallic object being 
thrown amongst the wires often occur, and on 
account of its obscurity the crossis with difficulty 
foand by the lineman. I know of several in- 
stances where wires were found to be purposely 
connected with a piece of fine wire (evidently by 
persons bent on mischief) in such a manner that 
the fine wire could not be seen from the ground. 
Eventually in each case a galvanometer test was 
made and the cross approximately located; the 
lineman sent out to the snpposed locality of the 
trouble was obliged to climb a number of poles 
before finding it. 

When the nature of an interruption is such 
that the trouble does not remain on the wire 
constantly, but comes in and disappears again at 
intervals, it is called a swing,“ and when thein- 
tervals are long and the length of time the 
trouble remains is short, the interruption, though 
of not so much consequence as regards impeding 
the working of the line, is more difficult and slow 
to locate than if the interruption were constant. 

When two or more wires are crossed one of 
them can be cleared by opening the others at 
stations on each side of the cross. In case a 
through and & way wire are crossed it is custom- 
ary toclear the through wire by opening the way 
wire at the stations between which the cross 
occurs in such a manner that said stations may 
have communication on the way with their re- 
spective terminals and intermediate offices. Such 
an arrangement is accomplished in the following 
manner: Suppose two wires, number 1 and 2, 
running west from terminal station A to 
terminal station D, are crossed between way 
stations B and C, of which B is east and C 
west of the cross. It is required to clear 
No. 2 (the through wire) and ground No. 1 (the 
way wire), so that B can work with A, and C with 
D, respectively. B opens the west end of No. 1 
wire at the switchboard and grounds the east end 
with instrument in circuit east of the ground, C 
opens the east end of No. 1 at his switchboard 
and grounds the west end with instruments in 
circuit west of the ground; thus that part of No. 
1 between stations B and C will Бе“ dead," caus- 
ing no interference with the working of No. 2. 
At the same time the circuit in the portions of 
No.1 between А and B and between C and D 
will be closed by means of the ground connec- 
tions. 

Lightning coursing the wires during a thunder- 
storm has & strong tendency to do damage to the 
instruments, and were it not for the presence of 
that valuable arrangement called the lightning 
arrester" (which forms &n adjunct to modern 
cutouts and switchboards), many relays would 
be burned out. Before the lightning arrester 
was invented the custom was to cut out the in- 
struments during а thunderstorm, but now it is 
considered quite safe to leave the instrumentscut 


* Read at the Convention of the Canadian Electrical Asso- 
ciation. 


in, regardless of the storm, where the switch- 
board is provided with this protection, and it 
rarely happensthat a relay is found to be damaged 
by lightning. The tendency of lightning to do 
damage is not confined to the instruments alone, 
poles on the line in the country being shattered 
and cross-arms splintered. In this connection it 
may be apropos to remark that the custom of 
modern line builders to provide the poles at in- 
tervals along the line with gronnd wires may be 
regarded ав commendable; the arrangement ap- 
pears to give good results in the capacity of 
lightning-rod protection to the poles. 

Office main wires, especially if insulated with 
paraffined cotton covering, where allowed to rest 
in contact with & gas pipe or grounded object, 
are liable to become grounded by lightning pene- 
trating the insulation and carbonizing it in its 
path, producing а conducting medium and creat- 
inga permanent connection between the main 
wire and grounded object. 

During the brilliant display of luminous stream- 
ers exhibited in the heavens occasionally, and 
known as the Aurora Borealis, the telegraph cir- 
cuits throughout the continent аге more or less 
affected by earth currents, which become so 
severe at times as to entirely interrupt communica- 
tion. These earth currents constantly vary both 
in intensity and polarity, making it impossible to 
keepthe instruments adjusted on circuits having 
anearth return. It may be of interest to mention 
that some tests were made by Mr. William Finn, 
of the Western Union Telegraph Company, on a 
No. 6 gauge iron wire 218 miles long, extending 
from New York to Boston, daring the magnetic 
storm of July 16, 1892, which showed that the 
abnormal current in the wire reached the strength 
of 183 milliamperes, and the maximum difference 
of potential of the earth at New York and Boston 
was 492 volts. Such a high voltage had not been 
observed during any previous storm. A wire can 
be worked during а magnetic storm by discon- 
necting the ground at each end and substituting 
a wire return instead, thus forming a metallic 
circuit. I beg here to state that a quadruple cir- 
cuit arranged with a metallic return was success- 
fully worked by the Canadian Pacific Telegraph 
Company between Toronto and Montreal during 
the magnetic storms of last year. 

The foregoing mentions only asmall portion of 
the troubles to which telegraph circuits are sub- 
ject; to enumerate all would occupy much more 
space and time. 

In conclusion I beg to mention a few conditions 
which, when complied with, have a ter dency to 
prevent trouble to a great extent. The line 
should be constructed in a substantial manner, 
only first-class material being used. Poles should 
be sufficiently stout in proportion to their height, 
set well in the ground, placed close enough 
together to render the spans not too long, so as 
to well supportthe wires and to prevent them 
from crossing. At corners the stretchers should 
be much shorter, the poles well braced or guyed, 
double cross armed and straight grained pins 
used. The wires should be stretched tight and 
the joints soldered. At crossings of other lines 
it is best to go above them, but if this cannot be 
conveniently done, the wires in passing under- 
neath should have a good clearance and be pro- 
tected by guard wires to prevent other wires 
from falling on them. Ata low point in the line 
where there is an upward strain the pins 
should be nailed in, and loops or hooks secured 
to cross arm over each wire во as to catch it in 
case it should raise through an insulator coming 
off pin or a tie wire breaking. 

All limbs of trees liable to come in contact 
with the wires should be removed. Special at- 
tention should be given to the wires in cities and 
towns to guard against crosses with electric light 
or railway circuits. Office cutouts and switch- 


boards should be provided with lightning ar- 
resters, and the wires where they enter terminal 
offices be supplied with automatic line openers to 
act in case а cross with an electric or trolley wire 
occurs, For inside wiring it is preferable to use 
waterproof insulated wire, but if paraffined cotton 
covered wire be used it should not be laid in 
grooved boards, but secured by cleats and placed 
where it will be free from moisture, and where 
the insulated covering cannot become abraided. 
The batteries should be placed in a dry place, 
easy of access for frequent examination. Bind- 
ing screws should be examined occasionally to 
see that they do not work loose. A vigilant and 
industrious lineman will prevent the occurrence 
of much trouble by frequent and careful examina- 
tion of the lines in his charge, making repairs 
promptly when required and keeping the lines 
generally in such shape that the apparent liability 
of their becoming interrupted is reduced to the 
minimum. 

(Concluded. ) 


Long Distance Telephony. 


The American Telephone and Telegraph Com- 
pany gave an exhibition of their long distance 
telephone lines on Thursday afternoon last to 
small party of guests who assembled at the Tele- 
phone Building in Cortlandt street at 5 o’clock. 

Among those assembled to witness the exhibi- 
tion were Dr. Von Helmholtz, Prof. Alexander 
Graham Bell, Dr. Herman Knapp, Miss Knapp 
Prof. Seth Low, Prof. Ogden N. Rood, Prof. 
Geo. E. Deschweinitz, and Mr. Edward J. Hall, 
Mr. Melville Egleston and Mr. F. A. Pickernell 
of the Telephone Company, besides some repre- 
sentatives of the electrical press. 

A number of receivers were arranged so as to 
give each of the party a connection to the line. 
Connection’ was made with Boston, Chicago and 
Washington in turn, and conversations were held 
with the offices at those points. A'cornet was 
also played which was heard through 500 miles of 
wireas distinctly ав though it were in an adjoining 
room. The conversation with the headquarters 
of the Telephone Company at the World's Fair 
was held with perfect ease, speaking in an ordi- 
nary tone of voice. The exhibition proved of 
the greatest interest to the guests. 


A railway based on the Greathead system of 
tunnels in London is now proposed for Brussels. 
It is to be worked by electricity and to run fifty 
feet below the surface. The first portion is to 
consist of a complete circle about four miles long, 
with double track, having eleven stations, and а 
future extension of & second circle of about two 
miles in length, with four stations; the two tun- 
nels for the different sections will be quite dis- 
tinct from each other; they run almost entirely 
below the public streets. The total cost of the 


first circle is estimated at $8,500,000, a less rate 
than the City and South London line, which cost 
$1,000,000 per mile. The elevators are to be op- 
erated by hydraulic power and will hold forty 


people. 


A new form of trolley wheel designed for the 
purpose of keeping the wire free from ice and 
sleet during winter storms has been devised by 
John W. Clark, of Menands, N. Y. The spokes 
of the wheel are formed by radial openings cut 
through the flanges and also through part of the 
periphery of the hub, across which they extend 
and form a series of ice-breaking ridges at the 
bottom of the groove. This groove is of a size to 
fit the wire rather snugly, and between it and the 


flaring flanges of the wheel each spoke is provi- 
ded with a sharp shoulder which aids in breaking 
part of the ice before the wire has actually made 
connection with the wheel, which may be made 
in two sections joined together. 
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Current Items. 


It is estimated that the plant capacity of all the 
central electric lighting stations of London, En- 
gland, reaches an aggregate of 850,000 eight- 
candle-power lamps. 

Cape Town, South Africa, has an electric light- 
ing station supplying 6,000 lamps, 400 of which 
are of the incandescent type. The water power 
of Tessina Brook, on Table Mountain, which has 
а fall of 1,850 feet, furnishes water to turbine 
wheels at the central station, & distance of four 
and a half miles. The plant has twenty-two 
miles of underground lines and fifty-six miles on 
iron poles. 

An electric dredger is in successful operation in 
New Zealand, and has been found more efficient 
and more economical than steam dredgers. The 
use of the new dredger has enabled several 
changes of great benefit to be made in the ordi- 
nary system of dredging, and now operations can 
be carried on with ponderous machinery to a 
depth of sixty feet without trouble. 


Electricity has either in imagination or in fact 
been pressed into many strange services, but we 
doubt whether it has performed anything more 
curious than it does in the case of the “ tromom- 
eter," which ів an instrument devised by a M. 
Quintard, of Angers, France, to determine the 
degree of shakiness or steadiness of the human 
hand. The ''tromometer " consists of a knitting 
needle and a sheet of metal pierced with a series 
of gradually diminishing holes. One pole of а 
battery is connected to the knitting needle, the 
other to the draw plate, an electric bell being 
also in circuit. The subject has then to insert 
the needle through the holes in succession, be- 
ginning at the largest, until the amplitude of his 
* shakes" ів such that he ends by touching the 
sides of the hole, & result which is announced to 
the world at large by the ringing of the electric 
bell. It is suggested that a ''tromometer" 
would be a use ſul adjunct to the equipment of a 
competing rifleman; unfortunately for this idea, 
steadiness of hand and accurate shooting do not 
by any means go together, во that the indications 
оға" tromometer " would, as likely as not, be a 
cause of unnecessary discouragement. 


The Mail and Express inclines to the belief 
that electric roads will prove highly beneficial to 
the farmer, and suggests possibilities in the mat- 
ter of electric lighting, heating, etc., for country 
homes, which may yet be realized and relieve 
farm life of much of its dreariness and discom- 
fort. That paper, in an editorial, says: “Тһе 
tendency of country people to flock to the cities, 
and of inhabitants of the latter to live in the 
suburbs, proves that while mankind does not take 
kindly to the lack of social advantages in country 
life, there is a disposition to live where trees and 
grass grow, birds sing and flowers bloom, provi- 
ded that this can can be done without a maximum 
of discomfort. We have before spoken of the 
popularity which country life will have when 
electric railroads run along the principal high- 
ways. That such roads will be constructed 
within a few years admits of no doubt. Already 
the trolley car connects cities and villages and 
gives traveling facilities to rura] districts that 
until a year or two ago were far out of easy 
reach. As electric railroad building is per- 
fected invention will still further cheapen its cost. 
When the farmer can reach a city or village in a 
few moments by electric car, and send his prod- 
uce to market also by ready and rapid transit, 
much of the discomfort and loneliness of farm 
life will disappear. Itis not impossible that the 
farmer may choose to live in a village and go to 
his daily employment on the farm as the New 
York banker or merchant goes to his counting 
room every morning. But the electric car is not 
alone to be the friend of the isolated and to give 
joy tu the solitary. Many farms have running 

rooks within their limits. The electric power 
that can be obtained from these may be used to 
heat and light farm houses and to cook food and 
run farm machinery. Then country life would 
become delightful and we would cease to hear 
tales of the dwindling population of rural locali- 
ties.” 


ELECTRICITY 
BOOK REVIEWS. 


ARITHMETIC OF MAGNETISM AND ELECTRICITY. 
By Morrow & Rem. ВовгЕв PUBLISHING 
Company, Lynn, Mass. 

The above is the title of a useful little book 
which contains a great deal of practical formule 
and mathematica] data on the subjects of magnet- 
ism and electricity. The book is ewinently a 
practical one, its object being to present in con- 
erete form such information as isspecial!y useful 
in the commercial applications of electricity 
which constantly present themselves to the elec- 
trical engineer. 

Following the general laws of the electric oir- 
cuit are some chapters on the design of magneto- 
electric machinery of both the direct and alter- 
nating types, for which a number of rules are 
given not to be found collectively in any other 
work. 


Ешествісітү Ор to рате. By Јонм B. VERY. 
F. WARNE & Company, New York. Price 
75 cents. 

This is a popular treatise on the modern uses 
of electricity which makes no pretensions to 
technical merit, but contains a very readable ac- 
count of the general applications of electricity 
in a style that will appeal to the general reader. 

The general principles of the dynamo, storage 
battery, electric illumination, transmission of 
power and other subjects are explained in simple 
style, and a perusal of this work would dispel 
much of the mystery which is commonly imputed 
to the use of electricity by the public. 


Legal Notes. 


Two mortgages have been filed by the Jenney 
Electric Motor Company of Indianapolis. A 
mortgage for $9,984.18, to the Indiana National 
Bank, covers all the machinery, tools, ete., at 
present used in the plant. It is given to secure 


various notes. А second mortgage, given to the 
Capital National Bank, covers the same property, 
and is given to secure the payment of $4,000, in 
five notes of $800 each. 


The appeal of the United States Electric Light- 
ing Company in its case against the Edison Lamp 
Company for alleged infringement on a patented 
improvement in the process of manufacturing 
carbon conductors for incandescent electric 


lamps, was argued before Judges Dallas and 

Butler, in Philadelphia, on the 8d inst. Decision 

was reserved. The appeal was from the dismissal 

by Judge Acheson in the Circuit Court at Pitts- 
urg. 


Judgment for $6.732 has been entered against 
the Daft Electric Light Company in favor of 
Robert L. Belknap for money lent previous to 


July 24, 1801. Mr. Belknap was formerly presi- 
dent of the company, which was merged into the 
United Electric Traction Company three years 


ago. 

A final deeree, has been entered by Judge 
Grosscup, at Chicago, in each of the suits brought 
by the Edison Electric Light Company against the 
Illinois Electric Lamp Company and the Sun- 
beam Incandescent Lamp Company for an in- 
junction and accounting. The decree in each 
case establishes the validity of the patent granted 
Thomas A. Edison in Jannary, 1880, for the im- 
provement of electric lamps. It further gives 
the complainant nominal damages and a perpet- 
ual injunction. The settlement is an amicable 
one, counsel for the several litigants agreeing to 
the form of the order of court. 

The Short Electric Railway Company of Cleve- 
land, through William S. Gummere, the counsel, 
bas filed the bill in the suit against the Trenton 
Passenger Railway of Trenton, N. J., and asks 
for a restraining order to prevent them selling 
%1 000,000 worth of bonds, because they have 
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not complied with an agreement made with the 
Short Electric Company. This latter corporation 
had $100,000 worth of notes discounted and sold 
the plant of the company, taking notes for the 
same, and they were to receive as collateral $600,- 
000 of the bonds to be issued. They suspect that 
the bonds are sold or are about to be sold, and 
they want the company enjoined from disposing 
of them or any part of them until they give to 
e Short Electric Company the securities prom- 
ised. 

Judge Acheson, in the United States Circuit 
Court at Philadelphis, has granted & preliminary 
injunction pending the litigation in the suit 
brought by the Edison Electric Light Company 
and others against the Westinghouse Light, 
Heat and Power Company, John W. Mehargue 
and others. for alleged infringement on incan- 
descent lights. The injunction is on the second 
claim of the plaintiffs’ patent. The operation of 
the injunction, however, was suspended for 
twenty days. 


— — 


Boston Notes. 


The Haverhill and Queensbury and Gloucester 
Street Railways have withdrawn from the New 
England Street Railway Company, and are to re- 
ceive back their own stock. No reason is assigned 
for this move. but it is believed that it is the out- 
come of a growing feeling against the consolida- 
tion project. People аге beginning to appreciate 
that monopolies or movements tending in that 
direction are not always unmixed blessings. 


As work becomes a little more abundant at the 
factories of the General Electric Company in 
Lynn, some of the old help are taken back at 
wages upon which а 10 per cent. reduction has 
been made. 


Mayor Matthewsis spoken of in Boston business 
circles as likely to become the successor of Mr. 
H. M. Whitney as president of the West End 
Railway. Mr. Matthews is an enterprising busi- 
ness man, who during his mayoralty bas had 
many opportunities of learning а great deal 
about the needs of the traveling publie in and 
around the city. and there are far less competent 
men than he who might be thought of for so re- 
sponsible a position. 

The electrical fountain erected on the Common 
at L»nn, as a bequest from a recently deceased 
public spirited citizen, was submitted to final 
tests on Friday evening, in the presence of some- 
thing like 20,000 persons, and proved to be all 
that the contract called for. The city council then 
accepted the fountain as a gift to the city, the 
designer and builder, Mr. W. Blood, Jr., repre- 
senting the Franklin Electric Company, Kansas 
City, receiving many congratulations on the com- 
pletion of so artistic a piece of work, which is the 
moststriking feature in Lynn’s park system. 


The Quincy and Boston Street Railway Com- 
pany having completed its new power house at 
Quincy Point, is now furnishing the whole of its 
extensive system with current, which it finds is 
far more economical than renting power as here- 
tofore from the Quincy Electric Light Company. 


The past summer there has been an immense 
passenger traffic between Boston and the old 
historic town of Marblehead. Electric cars run 


all the way, and it has become quite a popular 
itinerary to take a car in Scollay Square, Boston, 
ride out to Lynn, there change cars and ride to 
Marblehead, through most charming country. 
In fact it may be said that the territory lying 
immediately to the north of Boston now trav- 
ersed by the electrics is one of the most pleasant 
districts in New England. 

The consolidation of the Thomson Electric 
Welding Company and the American Projectile 
Company, which we made mention of in our last 
issue, is reported to have been consummated. 
The company isto be known in future as the 
Thomson Electric Welding and Projectile Com- 
pany and will have a capital of $1,000,000. The 
Welding Company wasdoing next to no business, 
but the Projectile Company has contracts with 
the United States Government that will keep it 
busy for several years. 
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General News. 


What is Going on in the Electrical World. 


. St. Louis, Мо. —Electric ambulances аге to be 
introduced here for use in street accidente. 


Beloit, Wis.—G. L. Cole, of Ft. Atkinson, has 
ро the Beloit Electric Light Company's 
plant. 


Dallas, Tex. The motive power of the Dallas 
and Osk Cliff Railway is to be changed from 
steam to electricity. 


Orange, М. Y.—The trustees of South Orange 
have passed an ordinance permitting the electric 
ro&d to use the street. 


Tacoma, Wash.—The city council has passed 
ап ordinance for rebuilding and repairing of 
the electric light station. 


Warrensburg, N. . The electric light plant, 
now being set up in this village. is expected to be 
in operation by November 1. 


Piqua, Ohio.— The Miami Valley Electric 
Railway Company are considering the building 
of a line between this city and Minster. 


Kingston, М. Y.— The Colonial City Electric 
Railway Company have announced their inten- 
tion to begin construction work on their road at 
once. 


Port Arthur, Can.— The electric read con- 
necting the towns of Port Arthur, Fort William 
ede i est Fort William, eight miles long, is com- 
pleted. 


Flatbush, L. I.—The town board has awarded 
the contract for supplying the town with 300 
electric lights to the Knickerbocker Electric 
Light Company. 


Jacksonville, Fla.— Work has begun on an 
electric railroad from Jacksonville tu Neptune. 
The line will be sixteen miles long, four miles of 
which are graded. 


Rochester, Minn.—The Western Electric 
Company of Chicago will begin at once putting 
in the $20,000 electric light plant which has been 
contracted for by this city. 


Youngstown, Ohio.—A proposition fur the 
city to issue bunds for $100,000 to establish its 
own electric light plant is to be submitted to a 
vote of the peuple in November. 


Lancaster, Pa.—Surveys are being made for 
an electric line between this city and Reading. 
The work of construction will be pushed forward 
as rapidly as possible after the rurvey is finished. 


Middletown, N. Y.—' The Traction Company 
have started work on the Іше to Goshen, and the 
proposition for the establishment of a pleasure 
park at some point on the oute is receiving 
much attention. 


Canton, Ohio.—The car house of the Cauton- 
Massillon Electric Railroad was burned to the 
ground on the 8d inst., and nearly all the motors 
and trail cars of the compauy were destroyed, 
causing a loss of $100,0 0. 


Buffalo N. Y.—The Buffalo, Bell-vne aud 
Lancaster Ruilway, linking the pew industrial 
town of Depew and the villages of Laucaster and 
Bellevue with Buffalo, is said to be one of the 
best electric roads in America. 


Montreal, Can.—A. O. Grauger, manager of 
the Auer [Incandescent Light Company, has been 
suspended from the management of the company 
because he has been charged with defrauding the 
customs by false entries of goods imported from 
Vienna. 


Oakland. Cal.—4A cer tiflent - інв been filed b 
the directors of the Alameda, Oakland nud Pied. 
mont Electric Railway Company of the netic n of 
the stockholders creating 4 bonded indebted- 
ness of $350,000, which was voted by all the 
Stockholders. 


Hillsboro, Ill. — The St. Louis Interstate Elec- 
tric Construction Compauy have put in an elec- 
tric lighting plant here, uuder contract. aud the 
light will be turue.l on abont the middle of Oc- 
tober. The contracting company owns about 
one-half of the stock. 


Wellesley. Mass.— The selectmen of Welles- 
ley have offered a frauchise for an electric rail- 
way to run between Natick and West Newton to 
the Natick and Cochituate Street Railway Com- 
pany, with the provision that it shall be in run- 
ning order by July 4. 1894. 


Poughkeepsie, N. Y.—L. F. Johnson, of this 


city, chief electrician of the N. Y. C. R.R., has 
been granted a patent on an electric battery 
which has been successfully used on the block 
signals of the road for the last six months, ata 
saving of $400 per month for each division. 


Washington, D. C. —' The officers of the Met- 
ropolitan ro&d have announced their intention to 
use an underground electrical system on their 
lines if permitted to by Congress. They propose 
to adopt the Siemens & Halske system, which has 
been in successful operation at Budapest for three 
years. 


Des Moines, Iowa.—Surveys have been made 
of the streets here with & view to the building of 
an elevated electric road, and a charter is to be 
presented to the council for its sanction. A local 
paper says the Westinghouse Electric Company 
is at the head of the improvement, and will build 
the road if itis ever built. 


Goshen, Ind.—A receiver for the Indiana 
Electric Power Company has been asked for. The 
assets consist of about five miles of new street 
car track and general equipment. The aim of the 
company was to connect а belt of towns in 
Northern Indiana by electric lines. Assets and 
liabilities are said to be equal. 


Plainfield, N. J.—4A representative of the 
electric roads syndicate has been negotiating for 
the purchase of the Plainfield Street Railway, 
with the intention of extending it to Newark 
through intervening towns and to Bound Brook 
through Dunellen. It is proposed to run a 
freight car over the tracks as a local express ac- 
commodation. 


Lowell, Mass.— The franchise of the Lowell, 
Lawrence and Haverhill electric street railroad 
througb Bradford has expired while as yet the 
construction is nut completed. In order to re- 
gain the franchise the company will have to ob- 
tain a new hearing. This cannot be had till 
spring and meanwhile operations on the road 
will have to be suspended. 


Sacramento, Cal.— The Sacramento Electric 
Power апа Light Company has closed а contract 
for farnishing the material and erecting the 
plant for transmission of power from their works 
at Folsom to Sacramento. The specificat ons 
cover the three-phase syst-m of the General 
Electric Company and the two phase system of 
the Westinghouse. Electric and Manufacturing 
Company. 


Provincetown, Mass. — Representatives of ап 
electric e :mpany have been bere lately confer- 
ring with prominent business men as to the advi- 
sability of establishing an electric plant for a 
street railway and lighting thetown. The proj- 
ect as outlined calls for an estimated outlay of 
375.000. The electric company will invest $40.- 
000 if the remainder of the stock be taken by 
people of the town. 


Providence, В. I. — The Providence Electrical 
Works. a new corporation, is said to bave secured 
an option on the Daboll Mill buildings at Elm- 
wood. It ia stated that the company will start 
with а capital of $400.000 and will abaoib tbe Con- 
golidated Ele :trical Works of Boston. Dynamos 
anda new wire, proof against poor insulation, 
are to be man factared. and several valuable 
patents are to be developed. 


Chicago. — The Herald states that O. W. Mey- 
seuburg. president of the Siemens & Halske 
Electric Company of America. ін st the head of а 
syndicate organized to furnish rapid transit to 
the north side of this city and contiguous sub- 
urbs by a comprehensive electric railway aya- 
tem. The capital etock of the new concern will 
be about $5,000.000. and many of the influential 
and wealthy property owners of the north side 
have pledged already sufficient subscriptions to 
assure the capital. 


Philadelphia — In the Kensing‘on section of 
this city the people celebrate the opening of the 
fall trade by musical parades and street illumina- 
tions. The festivities this year began on Wed- 
neaday evening, and closed on Friday evening of 
last week. The illuminations extended all along 
Frankford avenue. Fifty red and white arc 
lights in the centre of the street threw out their 
brilliancy at intervals of 200 feet apart, lighting 
up the gayly arranged store windows, nearly all 
of which ware also illuminated by their private 
electric lights. All the extra electric lights for 
the occasion were donated by the Frankford Ave- 
nue Merchants’ Electric Light Company. Besides 
these, thonsands of Chinese lanterns, lit with 
candles, were etrung along the bouse fronts, 
while at every available place floated the Ameri- 
can flag. 


A New Alternating Current Lamp. 


The Electric Construction and Supply Company the 
Makers. 


% 

Always up to date in supplying what the people want in 
the way of arc lamps. the Electric Construction and Supply 
Company of New York have just placed on the market a 
new lamp for alternating circuits, either 80 or 50 volts, 
secondary. Two sizes are made at present, 10 and 14 am- 
peres. 

The chief points of merit claimed for the lamp are its 
simplicity of construction, entire freedom from compli- 
cated mechanism, lightness and durability—all important 
features for a successful arc lamp. Prices are reasonable, 
and the lamp can be supplied in various highly ornamental 
designs, if desired. 


The World's Fair a Success, but it Will Soon Close its 
Qates Forever. 


The grandest exhibition of our time, and possi- 
bly for many generations to come, will soon be 
brought to an end. 

There remains but one month in which to visit 
this marvelous gathering of all the World's Pro- 
ductions, and everybody should strain a point 
to go to Chicago. 

The railroad fare heretofore has been consid- 
ered a hindrance to all classes, but this has all 
been changed. and on the following days in Octo- 
ber the West Shore Railroad will run high-class 
excursions on its fast express trains in through 
cars at one-half its lowest fare, i. e., $17.00 from 
New York to Chicago and return, and propor- 
tionately lower rates from points along its line. 
These magnificent excursion trains will be in 
charge of ап agent whose duty it is to care for 
the interests of the company's patrons en route, 
to furnish detailed information ав to accommoda- 
tions obtainable in Chicago, and to point ont the 
historic points along the grand old Hudson and 
through the picturesque Mohawk Valley. 

These trains will leave Franklin street, New 
York, at 10:00 4. M.. апа West Forty-second 
street at 10:10, as fı lows: Saturday, October 14; 
Thursday. October 19. and the last, Monday. 
October 23. 


C.-S. Automatic Magnetic Cut-Out. 


A magnetic cut-out so constructed as to withstand the 
rough usage incident : street car service; one that is 
easily and conveniently adjusted to open only upcn an 
overlead beyond that which the motor at times is exrected 
to carry: one that is compact and simple іп construction 


Fia. 2. 


and which can be supplied at a price that is not ) rohibi- 
tory, із something that was waited for a long time. А 
magnetic cut-out answering these requiem: nts was first 
produced by Мг. Н. B. Cutter. of Philadelphia. and ів now 
numbered among the C.-3. в; eciallies. 

Fig. 1 shows this devicecomplete and in position. The 
iron case which encloses it is hermetically sealed against 
the weather by means of a packing of rubber betw: en the 
case proper and its hinged cover which 18 firmly seated 
and held in place by the screw lock a. ‘rhe conductor wire 
d enters the case through hard rubber bushings c on 
either side. The dimensions of the case are as shown, and 
it is fastened in place by means of four lugs, two on either 
side at the bottom. The act of opening the case breaks 
the circuit on the trolley side, thus insuring safety in 
handling and adjusting the mechanism. Figs. ? to 8, fol- 
lowing, fully describe the device in full. 

Fig. 2 18 a diagrammatic plan showing details of this de- 
vice. A fuse of low blowing capacity, compared to the 
m aximum current the magnetic switch is intended to pass, 
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is placed in shunt between the two plates of the switch, 80 
that when current is broken at the switch terminals the 
fuse carries the current for a short period of time. 

In street railway practice circuit is from trolley ter- 
minal d, through clamp /, conductor p and clamp p' to 
switch plate п; thence through bridge г, to plate 7’; thence 
through clamp j', conductor j, coll 4 а, conductor j” and 
clamp F to controlling switch terminal d'. A small portion 
of the current passes in shunt from point m on plate n to 
point m’ on plata n' through fuse y. For a 500 volt circuit 
this fuse would ordinarily be of а rated capacity of 5 am- 
peres. 

When a normal current is passing, the pole plate r of the 
plunger i8 in position as shown. When the overload 
comes the plunger 1s drawn up into the coll, driving the 
switch bar and bridge into position shown by the dotted 
lines е’ t^ and breaking the circuit. at n »'. The entire 
current is carried by the fuse for a period of time sufficient 
for the bridge to reach a safe position—then it ** blows,” 
provision being made against the formation of an arc be- 
tween m and m'. 


Removal Notice. 

Mr. W. F. B. Pratt, who is doing a lively business taking 
orders for the renewing of Edison lamp for the Boston 
Incandescent Lamp Company, has move 118 offices to No. 
40 Cortlandt street. 


COMMERCIAL PARAGRAPHS. 


The Iona Manufacturing Company of Boston, which 
manufactures special lines of electrical supplies, reports 
business as improving briskly. They have recently started 
quite a number of fresh hands to enable them to handle 
with despatch some very large orders for ceiling rosettes, 
etc., from the West. 


The W. S. Hill Electric Company, Boston, has just 
secured а splendid contract for several of their high-grade 
electrical specialties, which contract has compelled the 
company to increase its staff of men, who will befully em- 
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ployed for several months on this contract alone. This 
wellknown firm enjoys an enviable reputation for the 
high-grade quality of its goods, and through all the finan- 
cial depression has kept busy right along. Its large and 
well equipped factory 18 now rushing. 


The New England Electric Heating Company has leased 
a large factory at Milford, Conn., where it will manufac- 
ture its various devices fer which there is a constantly 
growing demand. At the present time the company is 
way behind its orders. 


The Phillips Insulated Wire Company of Pawtucket, 
R. I., has just declared a dividend of 2 per cent. This 
company has become во prosperous, and is now doing so 
arge а business, that it is building a large brick factory 
and equipping it with every modern type of machine, so 
ав to be enabied to handle its growing volume of busi- 
ness. 


Notwithstanding the general depression, the Boston 
Braid Company finds that its enlarged and extended facili- 
ties are none too much for the excellent demand it 18 en- 

oying for tts highly finished silks for lamp filaments. 


A 
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Tre Shawmut Fuse Wire Company of Boston have 


Issued а neat pamphlet descriptive of their specialty. 
which embraces an instructive chapter on *Fuse Wire 
and its Uses.” 


The splendid exhibit which the New England Butt Com- 
pany of Providence, R. І., із making at the World's Fair 
bringing substantial results, for at the present time 
here is a brisk demand for its high-grade braiders, etc. 


The foreign visitors to the Fair who are engaged 1n the 
wire and cable business have had many words of praise 
for this company's machines, and are showing their appre- 
ciation by placing some good orders for same. 


The Frink Improved Reflectors, which have for many 
years been recognized as the standard for use in connec- 
tion with incandescent lighting work, received the well- 
merited tribute of the award at the World's Fair. 


Among orders received by A. L. Ide & Son, of Springfield, 
Ill., during the last ten days are the following: One 100 


H. P. Ideal engine for the Ludington Building, Chicago; 


one 195 H. P. engine for the Hoopeston Canning Company, 
Hoopeston, III.; three 176 н. р. Ideal tandem compound 
engines forthe new Stock Exchange Building, Chicago. 
and two 125 н. P. and one 100 н. P. Ideal engiues for the 
Southern Hotel, St. Louis. The Stock Exchange and the 
Southern Hotel engines are all to have General Electric 
Company multipolar armatures directly attached to their 
crank shafts, the Stock Exchange engines driving 100 k.w. 
machines and the Southern Hotel engines driving 50 к. w 
machines. 


—— 


INCORPORATIONS. 


The Sacramento County Irrigation Company, San Fran- 
cisco, Cal.—to operate water rights and works, generate 
electric and other power and deal in same, etc. Capital 
stock, $1,000,000. Promoters: J. A. Merrill, A. R. Dow, 
Oakland; R. W. Button, D. T. Thomas. W. B. Thomas, San 
Francisco. 

The Columbian Gold Mining Company, San Francisco, 
Cal.—to deal in and operate mines, mineral lands, mills, 
machinery, electric light and power plants, etc. Capital 
stock, $1,000,000. Promoters: J. A. Merrill, A. R. Dow, 
Oakland; D. R. Thomas, R. W. Button, W. B. Thomas, 
San Francisco. 


The Junction City Electric Light, Power and Milling 
Company, Junction City, Kan.—to furnish electricity for 
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light, beat and power, etc. Promoters: John К. Wright, 
А. L. Barnes, Junction City; James S. Gibson, Kansas 
City, Kan. 


C. C. Warren Electric Company, at Chicago— for the con- 
struction of steam railways and electric light plants. 
Capital stock, $2.000,000. Incorporators: Holbert B. War- 
ren, W. W. Wheelock and George B. Shattuck. 


The South Mountain Railway and Electric Light and 
Power Company, Boonsboro’, Md.—to build an electric 
railway from Boonsboro', to Keedysville (three miles) and 
to furnish electric light and power to both towns. Incor- 
porators: George W. Jacobs, Jr., of Philadelphia; Theo- 
dore E. Bowne, of New York; Edgar L. Miller and Elmer 
J. Smith, of Frederick ; Charles J. Young, C. E. Shafer and 
George A. Davis. of Boonsboro’. 


‘rhe Mecosta Electric Company, Big Rapids, Mich. Capi- 
tal stock, $25,000. 


The Mt. Pleasant Gas and Electric Light Company, Mt. 
Pleasant, lowa—to operate a light and power plant at Mt. 
Pleasant. Capital stock, $72,000. Promoters: Henry 
Ambler, Geo. Н. Spahr, Н. E. Snider, Mt. Pleasant. 


The Automatic Wind Motor Company, Blasdell, Erie 
County, N. Y.—to manufacture wind motors, pum^s8 and 
pumping appliances, and electrica] machinery to be used 
in connection with such motors. Capital stock, $100,000. 
Directors: David Berry, Big Tree, Erie County ; A. R. 
Meldrum апа Henry L. Erisman, Buffalo; Charles M. 
Nichols, Jamestown, Chautauqua County ; Peter Berry, 
Plumer, Pa. 


The California Mutual Investment Company, Los An- 
geles, Cal.—to furnish electric light and power, etc. Capital 


stock, $200,000. Promoters: T. K. Wilson, 8. A. Butler, I. 
W. Adams, Wm.A. Elderkin, A. M. Anthony, Los Angeles. 


The Wabaska Electric Company, Wymore, Neb.—to con- 
struct electric light, power and electrical plants in 
Nebraska. Capital stock. $25,000. Promoters: Alex. Stew- 
art, 8. D. Rengler. H. C. Van Buskirk. 


The Oyster Вау (N. Y.) Electric Light and Power Com- 
pany reports that 1(в capital stock has been increased 
from $5,000 to $15,000. It has no debts. 


The Wenstrom Electric Company,at Baltimore, Md.— 
to take the place of the Wenstrom Consolidated Dynamo 
and Motor Company and operate the plant of the defunct 
concern at Calverton, Md. Capital stock, $1,000,000. Іп- 
corporators : Joseph P. Smith, Ferdinand C. Latrobe, John 
M. Denison, Robert Rennert and John E. Semmes. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED SEPTEMBER 19, 1893 


ELECTRIC RAILWAYS AND APPLIANCES. 


505,204. Current Converter for Electric Railways. Will- 
iam Lawrence, New York, N. Y., assignor to the Law- 
rence Electric Company, same place. Original appli- 
cation filed Aug. 17, 1892. Divided and this application 
filed June 27, 1893. 

505,870. Electric Railway Trolley. Elbert R. Robinson, 
Nashville, Tenn. Filed March 7, 1693. 


BLECTRIC LIGHTS AND APPLIANCES. 


505,097. Electric Light Fixture. Benjamin F. Flint, Cin- 
cinnati, Ohio. Filed June 17, 1898. 

505,098. Revolving Electric Light. Benjamin F. Flint, 
Cincinnati, Ohio. Filed July 5, 1898. 

505,188. Electric Arc 0 Arthur 8. Atwater, Cleve- 
land, Ohio. assignor to the Atwater General Electric 
Company, same place. Filed Jan. 16, 1893. 

505,288. Electric Arc Lamp. Charles Schmidt, Chicago, 
IIl., assignor of one-half to Pancratus Friedrich, Jean- 
ette, Pa. Filed Jan. 10, 1898. i 

506,241. Electric Lighting System. Addison Q. Water- 
house, Hartford, Conn. Filed Nov. 28, 1892. 

505,826. Lamp. Delmar D. Pinkham and Frank E. Lewis, 
Longview, Tex. Filed July 21, 1893. 

505,851. Electric Headlight. г A. Edwards, Cincin- 
nati, Ohio. Filed Aug. 15, 1898. 

505,888. Electric Arc Lamp. Sigmund Bergmann, New 
York, N. Y. Filed July 19. 1808. 

505,422. Electric Lamp Socket. John M. Gardner, Jr., 
Pittsburg, Pa.. assignor of one-half to Peter Weber, 
same place. Filed July 1, 1898. 


DYNAMOSB, MOTORS, ETC. 


505,184. Dynamo-Electric Machine. Arthur 8. Atwater, 
Cleveland, Ohio, assignor to the Atwater General Elec- 
tric Company,same place. Filed Jan. 16, 1898. 

505,207. Automatic Regulator for Dynamo-Electric Ma- 
chines. Orvis P. Philbrick, Somer ville, Mass. Filed 
April 2, 1892. 

506,947. Armature for Dynamo - Electric Machines or 
Motors. Walter T. Kosinski, New York, N. Y. Filed 
May 5, 1898. 

505,896. Electric Motor. Ernest К. Esmond, New York, 
N. Y. Filed Aug. 15, 1893. 


BATTERIES. 


505,392. Electric Primary Battery. Theophilus Coad, 
London, England. Filed Nov. 10, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


505,087. Telephone. Joseph B. 8. Booth and Ernest J. 
Falconer, Manchester, England. Filed Jan. 81. 1893. 

505,170. Telephone Switch. Thomas W. Ness, Montreal, 
Canada. Filed May 22, 1893. 

505,808. Telephone System. William W. Davis, California, 
Mo., assignor to himself. Walter Lander and Frank B. 
Lander, same place. Filed Dec. 30, 1892. 


SIGNALS AND SIGNALING APPARATUS. 


505,419. Block Signal Apparatus. Johann H. Frischen. 
Berlin, Germany. assignor to Siemens & Halske, same 
place. Filed April 13, 1893. 

505,420. Block Signal Apparatus. Johann H. Frischen, 
Berlin, Germany, assignor to Siemens & Halske, same 
place. Filed May 18, 1898. 


MISOBLLANEOUS. 


505,106. Lightning Rod. Nathaniel D. C. Hodges. Plair- 
field, N. J., assignor to the American Lighening Pro- 
on Company, Sioux City, Iowa. Filed Dec. 1^7, 

505,123. Insulator Pin. James J. O'Neill Boston, Mass. 
Filed April 14, 1898. 

505,125. Process for Manufacturing Electrodes. Carl Pol- 
lak, Frankfort-on-the-Main, Germany. Filed April 19, 


1893. 

505,185. Rall Heating Device. Charles S. Smith and Elmer 
E. Knowles, Spokane, Wash. Filed April 24. 1893. 
505,188. MultipleSwitchboard Apparatus. John J. Carty, 
New York, N. Y., assignor to the Western Electric 
Company of Chicago, Ill. Filed Feb. 2. 1889. Renewed 

Oct. 16, 1891. 

505,200. Indicator Mechanism for Type-Setting Machinery. 
John Hooker, Beccles, England. Filed Jan. 16, 1893. 
505,215. Cleat for Holding a Plurality of Insulated Electric 
Wires. Elisha W. Buffinton, Fall Hiver, Mass.. as- 
signor of one-half to Albert F. Dow, same place. Filed 


March 27, 1893. 
505,248. Recording Voltmeter. William Н. Bristol, Ho- 
boken, N. J. Filed April 17. 1893. 


505,268. Electrical Metal Working. George D. Burton, 
Boston, and Edwin Е. Angell. Somerville, Mass.. as- 
signors 70 the Electrical Forging Company of Maine. 
Filed Feb. 27, 1892. 

506,470. Electric Door Operating Apparatus. Oliver Н. 
Hicks and Robertus F. Troy. Chicago, III.; said Troy 
assignor to said Hicks. Filed May 15, 1898. 

505.271. Electric Door өркен Apparatus. Oliver H. 
Hicks and Robertus F. Troy, Chicago, III.; said Troy 
assignor to said Hicks, Filed May 15. 1893. 

505,298. Printing Telegraph for Cash Recording Systems. 
Henry K. Hess, Syracuse, N. Y. Filed Sept. 5, 1894. 
505,346. Electric Illuminated Sign. Henry A. Bierley, Lex- 

ington, Ky. Filed Feb. 8, 1898. 

505,893. Electro-Medical Air Injector. James Dawey and 
Frank M. Cattern, Denver. Colo. Filed Aug. 7, 1898. 
505,414. Balloon for Observing Distant Objects. Chas. А. 

Smith, San Francisco, Cal. Filed May 11, 1898, 
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A New Electrio Railway for Cleveland. 


The St. Clair street railway line in Cleveland 
has just been equipped with electricity, and we 
present herewith a description and illustrations 
of the plant, which has just been completed. 

The power house for this road is built as an ad- 
dition to the Superior street cable railway build- 
ing. Itis constructed of pressed brick with an 
iron and slate roof. The engines, shown in the 
Frontispiece, are three in number and have a 
capacity of 250 horse power each. They аге single 
cylinder machines built by the Bass Foundry and 
Machine Works of Fort Wayne, Ind. 

The engines аге belted direct to three 270- 
horse power generators of the usual 4-pole rail- 
way type. 

The switchboard, shown in Fig. 1, is built with 
an oak frame in which slate panels are set. On 
one end of this board are placed the instruments 
and switches belonging to the dynamos. These 
are all of the Thomson-Houston make. From 
the other end of the switchboard four feeders are 
led out to different points on the road, and each 
feeder is equipped with a lightning arrester and 


The cars are equipped with Short motors and 
multiple series controllers, The cars were built 
by Jones & Brownell, and are supplied with 
Dorner & Dutton trucks. 

The management of this road, which has been 
recently completed, is inthe hands of Mr. F. M. 
Faber, M. E. 


Various Uses of the Electrostatic Voltmeter. 


BY DR. T. SAHULKA.* 


In the paper I intend to read before you I shall 
communicate some measurements made with an 
electrostatic voltmeter, especially the measure- 
ment of the capacity of condensers which are in- 
serted in an alternating current circuit. 

The great advantages of the electrostatic volt- 
meters in comparison with the other voltmeters, 
especially when using alternating currents, are 
well known. They require almost no current; 
the readings are not influenced by the tempera- 
ture and by the neighborhood of magnetic bodies; 
by enclosing the electrostatic voltmeter in a 
metallic shell, it can also not be influenced by 
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automatic cutout and switch of the Westing- 
house type. 

The boiler plant of the cable railway consists of 
four Babcock & Wilcox boilers aggregating 1.100- 
horse power, and two 750-horse power Sterling 
boilers were added to this battery for the use of 
the electric road. The piping on the boilers is 
arranged so that any boiler may be used to sup- 
ply power to either plant. 

Oil is used for fuel in this plant, which is fed to 
the boilers through Reid burners. The piping 
throughout the station is covered with mineral 
wool and all sizes above 6 inches are flanged and 
riveted. Jenkins valves are used. 

The roadbed consists of 124 miles of single 
track on which 90 pound girder rail is used. This 
rail is 9 inches deep and is laid to standard gauge. 
The splices are thirty-eight inches long and use 
twelve 3 inch bolts. Lake gravel is used for 


ballast. 
The poles on about 8,000 feet of the road areof 


iron, and the remainder are octagonal wooden 
poles. The trolley line is divided into four sec- 
tions, two on each side of the power house, which 
is located at about the middle of the line. 


electric bodies іп the neighborhood. The excel- 
lent instruments invented by Sir W. Thompson 
are well known. They contain a fixed and а 
movable system. Inthe multicellular type the 
fixed system is formed by a number of pairs of 
quadrants. The movable system consists of an 
equal number of needles placed between the quad- 
rants and suspended on a thin wire (Fig. 1). If 
the difference of potential between two points is 
to be measured, the movable system and the me- 
tallic shell enclosing the instrument are connected 
with the one point, the fixed system with the 
other point. The movable system is thus de- 
flected; a pointer, which is connected with the 
system, enables direct reading. 

The electrostatic voltmeters are generally used 
only for measuring potentials. They can also be 


used for other purposes. 
I wished, firstly, to examine how small is the 


current traversing such an instrument when 
measuring an alternating potential difference 
with it, and how great is the capacity of the in- 
strument. That could not be done with any of 
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the known methods, the charging currert and the 
capacity being very small. The instrument I used 
wasa multicellular voltmeter of Sir W. Thompson, 
range 80 to 400 volts; but the scale intervals are 
only between 120 and 220 volts, large enough to 
enable an exact reading. In order to get a suita- 
ble difference of potential, I transformed the al- 
ternate current supylied by an electric central 
station, having 2,500 full periods per minute, and 
a potential difference of about 105 volts, in the 
ratio of 1: 2 by a step-up transformer. The po- 
tential difference e between the terminals of the 
secondary, was now measured with the electro- 
static voltmeter. Afterwards a great graphite re- 
sistance 7, having no capacity and no self-in- 
duction, was connected in series with the 
instrument. The voltmeter indicated now 
a smaller potential difference ei. As the volt- 
meter is а small air condenser, the phase of 
the potential difference e, corresponding to the 
same must be 90° behind the phase of the charg- 
ing eurrent c, whilst the potential difference e,, 
corresponding to the resistance r, coincides in 
phase with the current c (Fig. 2). We have 
therefore 
e = A e + e,. 
c and e, being known, e, can be determined; we 
know therefore the charging current 
c= *. 
7 
If the number n of periods per second be known, 
we can also count the capacity K of the volt- 
meter, for the equation must hoid : 


c—2zne, K. (1.) 


The alternating current had 2,500 periods per 

minute; therefore we have to substitute : 
p =? пп = 262, 

In Table I are contained the results which had 
been obtained with the voltmeter mentioned 
before. The values in the column r are given in 
megohms, the values of с e, е, in volts; the unit 
of c is one-millionth of an ampere; the unit of А 
is one-millionth of a microfarad.. In the last col- 
umn, 7,, are given the relative impedance of the 
voltmeter expressed in megohms. 


TABLE I. 

| 
r e | e, | ЕК | К |", 
11.05 | 907.2 1588.3 | 62.2 6.96 122. | 81.3 
20.78 | 207.6 | 177.1 ui LEE 84.0 
38.16 | 207.6 | 181.6 | 138.6 | 4.18 ' 108 ils 
41.90 207.9 140.8 | 158.4 | 3.00 99.6 388 
5240 | 208.0 | 1944 166.7 | 8.18 | 97.6 | 391 


The results are represented graphically in the 
diagram (Fig. 3). The abscises represent the 
number of volts indicated by the instrument; the 
ordinates of the curve c represent the charging 
current, the unit being equal to one ten. millionth 
of an ampere; the ordinates of the curve A rep- 
resent the capacity А”, the unit being equal to one 
millionth of a microfarad. It is striking how 
smal] the charging current and the capacity of 
the instrument is. The capacity is greater for 
higher values of е than for lower values, as the 
movable system of the voltmeter is more deflected 
towards the fixed system. If there is no potential 
difference between the terminals of the instru- 
ment, its capacity has its smallest value. Should 
the instrnment be arranged in such a way that the 
movable system would always be brought back to 
its zero position by the aid of a torsion head, then 
the capacity of the instrument would beconstant, 
the scale could then be spread over the whole cir- 
cumference, whilst in the present shape the de- 
flection is always less than 90 degrees. 

If the diagram (Fig. 3) would have been plotted 
for any electrostatic voltmeter, this instrument 
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could be used for measuring great resistances, 
which have no capacity and self-induction, and 
are of the same range as the impedance of the in- 
strument. The resistances have, to be arranged 
in series with the voltmeter. 

As the alternating current which traverses an 
electrostatic voltmeter is exceedingly small, this 
instrument might be usefully employed for, the 
indirect measurement of the "intensity of the 
magnetic field of converters or electro-magnets, 
which are excited by alternating, currents. It 
is only necessary to wind around the core a suffi- 
cient number of turns of thin wire, and to con- 


nect its ends with the voltmeter. 
ment requires almost no current, the magnetic 
field of the core is not influenced by meaanring it 
with the voltmeter. 

The electrostatic voltmeter can also be applied 
very usefully for measuring the capacity of con- 
densers, which are inserted in ап alternating 
current circuit, I used for this purpose a method 
which is similar to that applied by Toubert for 
measuring the coefficients of self-induction. I 
plaeed in series with the condenser a non-induc- 
tive resistance r, its capacity being negligible. 
The resistance ғ may be of the same range as the 
impedance of the condenser. For every con- 
denser a suitable resistance r can be chosen. With 
the electrostatic voltmeter there may be measured 
the total difference of potential e, then с), 
corresponding to the condenser, and e, corre- 
sponding to the resistance r. If the condenser is 
an air-condenser, апа if the frequency of the al- 
ternating currents is low, then a rectangular tri- 


Fig. 2. Fig. 4. 


angle can be designed (Fig. 2), of which the 
hypotenuse is equal to e, and the sides equal to en, 
ез. Now, if the condenser has a solid dielectric, 
then e is no longer 90 degrees behind in phase 
with the;charging;,current c, but by a smaller 
angle « (Fig. 4). The potential difference e, 
coincides in phase with the current c. The con- 
denser placed in the alternating current circuit 
absorbs energy, for which loss Mr. Steinmetz has 
found the law that loss of energy causes a heating 
of the condenser. We must conclude that the 
capacity of the condenser is not constant, but 
varies in every moment during one period like 
the coefficient of self-induction of an electro-mag- 
net. In the same way, as special definitions are 
chosen for the intensity of currents and the elec- 
tromotive force in alternating current circuits, 
we have also to define what may be considered as 


As the instru-: 


the capacity К, of а condenser which is inserted 
in an alternating‘current circuit. That could be 
done in the following way: 

The apparent resistance (impedance) of the 
condenser, that is, the fratio of e, to e, must be 
equal to the reciprocal of:2 л n times A. The 
definition agrees with theformula 1. In Table II 
are given some results obtained with condensers 
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having paraffined paper as dieletric. A is the 
capacity measured with а continuous current 
electromotive force in the well.known way, by 
observing the deflection of а galvanometer needle, 
the unit of the values A being one microfarad. 
The resistance r placed in series with the con- 
denser is given in ohms. e c, е, are the observed 
potential difference in volts; the unit of the cur- 
rent cis one ampere; the value of A’ is equal to 
ums c, and could be taken as the capacity of 
the condenser when placed in the alternating cur- 
rent circuit; the unit of A’, is also one micro- 
farad. There was calculated also the angle of 
lag « according to the formula 


ез лысы e, 
q = — 
сов 2 e, €, 


— е," 


and the energy absorbed by the condenser, ac- 


) 


\ S atored in the sheets of the condenser, butalso the 


As the value of the cos. a is calculated from 
a difference of nearly equal numbers, it is not 
quite exact therefore; also the value of the ab- 
sorbed energy is not very exact. Should the 
value of а and the absorbed energy be measured 
more exactly, every single experiment has to be 
repeated severaltimes in order to get average 
values. The table II has been calculated only 
from single experiments. If the alternating 
generator runs with a constant speed, the varia- 
iion of A, is less than one per cent. 

If we compare the values of K,, corresponding 
to the three condensers, taking an average value 
of the four first experiments, we find the same 
ratio (1 : 0°51 : 2°60) that have the values of К; 
but the values of K, are less by 14 per cent. than 
the corresponding value of K. We conclude 
Jrom that that the condensers with a solid die- 
lectric have a smaller capacity when placed in 
an alternating current circuit than when they 
are charged with a continuous current electro- 
motive force ; only the air condensers will not 
show such a difference. The cause of this re- 
markable fact isto be fonnd in the behavior of 
the dielectric. The dielectric absorbs in spite of 
its great ohmic resistance a certain amount of 
electric energy during the charging process. 
During the discharge a part of this energy is 
given back, the other part has been changed into 
heat. Therefore we get, when connecting a con- 
denser with a direct current electromotive force, 
a too great deflection of the galvanometer needle, 
e as we measure not only the electricity which is 


electricity absorbed by the dielectric. In the 
same way we get a too great deflection of the 
galvanometer needle when discharging the con- 
denser, as the dielectric gives back a certain 
amount of the absorbed energy. When using 
alternating currente, the charge and dischargeare 
finished in а very short time, namely, in the half 
part of & period. The dielectric has not sufficient 
time to absorb so much energy ав when connect- 
ed with а continuous current electromotive force 
of the same size. During the discharge it gives 
back, therefore, also less electric energy. That is 
the cause why the condensers have а smaller 
capacity when inserted in an alternating current 
circuit. The capacity willalso be influenced by 
the number of full periods per second. 


Considering the values of the absorbed energy 
Win the four first experiments, which belong 
to the same condenser, we find them in good 
agreement with the law of Mr. Steinmetz. Ac- 


cording to the well-known method of Prof. cording to this law the losses are proportionate to 
TABLE II. 
| | | 1 
A r | € C, Ci с K, a Ww с Зя п К, К, 
| 

1.004 4000 ! 206.9 | 147.8 | 185.9 | 0.0398 | 0.878 86909 | 0.886 | 298.7 | 4368 | 0.875 

« 5000 | 206.8 182.0 149.2 0.0998 | 0.862 ! 85°31 | 0.808 | 346.6 4416 0.864 

“ 6000 907.5 | 120.1 161.1 | 0.0969 | 0.855 86° 02 | 0.294 309.1 4454 0.857 

" 7 207.4 107.5 170.0 | 0.0248 | 0.863 85°59’ | 0.183 809.7 4413 0.865 

0.514 9000 907.6 189.7 | 1453 0.0161 | 0.440 87930 | 0.197 597.9 8661 0.441 

9.618 2000 207.1 19.8 | 1595 | 0.0768 | 8.944 85°58’ | 0.697 119.7 1697 2.249 
Ayrton. This energy із named W and is given the squares of the potential differences, and 
in watts. W = e, ccosa. should therefore be equal to 0°352, 0:281, 0:282, 


In the table are also calculated the values of 
cand А. 

The condenser, having a solid dielectric, be- 
haves like an air-condenser, having the capacity 
К,, and being connected in series with a resist- 
ance C. The quantity K, may be considered as 
the effective capacity of the condenser. I deem 
it useful to calculate the effective capacity К, of 
a condenser and the loss, of energy, which is 
caused at а certain difference of potential and а 
given number of full periods per second. 


0'186. 

I measured in the same way as explained before 
the capacity of Leyden jars, but in this case it 
was necessary to connect the Leyden jars in 
series with a graphite resistance of one megohm. 
As the electrostatic voltmeter has an impedance 
of 30 to 40 megohms, the current passing through 
it could not be neglected if the capacity of the 
Leyden jars had to be calculated exactly. That 
makes the calculation more complicated. 

Very small Leyden jars, which had a capacity 
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of the same range as the electrostatic voltmeter, 
were connected in series to the voltmeter. The 
potential differences e, and e, of the Leyden jar 
and the voltmeter have nearly the same phase 
. and are inversely proportional to the capacities 
of these instruments; therefore the capacity of 
the Leyden jar can be calculated very easily. 
Ihope the method that I explained will be 
suitable to measure the true capacity and the 


loss of energy of condensers and concentric | 


cables which are inserted in alternating current 
circuits. 
The Chloride Accumulator. 


. One of the accumulator cells which has figured 
the most prominently in successful storage bat- 
tery work isthe chloride battery of which men- 
tion was made in the issue of Ешнотвісітү of 
August 2, 1898. 

The plates are made up of tablets of chlorides 
of lead and zinc which are held together by a 
frame of antimonious lead. When first cast, these 
plates are not capable of use in a storage battery 
without entirely changing their chemical compo- 
sition. 

This chemical change is brought about by 
means of a bath of chloride of zinc, or some 
equivalent substance,in which the plate of tablets 
is to be immersed in connection with a slab of 
metallic zinc. This arrangement is a primary 
battery, in which the zinc acts as the positive ele- 
ment, while the tablets constitute the negative 
element. 

This operation may be performed with current 
produced by a dynamo, but it isa very tedious 
and expensive process as compared with reduc- 
tion by means of zinc. 

The electro-chemical action in this combination 
results in withdrawing the chloride of zinc from 
the tablets by simple solution in the bath, and 
the withdrawal of the chlorine of the chloride of 
lead from the tablets and fixing it in combination 
with the zinc with the formation of chloride of 
zinc. It may, therefore, be said that the chloride 
of lead tablets constitute material] which is des- 
tined to become active by electrical disintegra- 
tion, which is bronght about when they are con- 
nected with the zinc plates in the bath of chloride 
of zinc. 

After the chloride of zinc is withdrawn from 
the plates there remains & porous mass of metal- 
liclead, in which condition it is ready for use in а 
Storage battery. 

The process of manufacture of these plates has 
been recently described in & paper read before 
the Franklin Institute by Mr. Herbert Lloyd, 
General Manager of the company manufacturing 
these batteries. 

The first step in the produetion of chloride of 
lead is to melt the pigs of lead in a suitable fur- 
nace, and when the lead is brought to a high 
state of fusion it is conveyed through a pipe into 
а closed chamber where it is delivered in a fine 
stream into & jet of dry steam, the result being 
that the lead is blown into а moderately fine 
powder and falls on the floor of the chamber. 
This lead is then dissolved in a bath of acid from 
which the chloride of lead is afterwards precipi- 
tated. | 

This chloride of lead is then mixed with the 
proper proportion of chloride of zinc, and the 
mixture is fused and cast into tablets of any de- 
sired shade. The tablets аге then placed in a 
mould where they are spaced a certain distance 
apart, and a frame of lead is cast about the tab- 
lets under pressure, which besides making a very 
dense frame makes a very perfect contact with 
the tablets. The latter on account of their 
shape are securely dovetailed into the frame. 

The plate thus formed is then submitted to the 
reducing process described above. 

When the reduction is complete and the plate 
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thoroughly washed in running water, in order to 
be sure that every trace of chlorine has been re- 
moved from the plates, they are all set up as 
cathodes in a bath of dilute sulphuric acid, plain 
lead plates being used as permanent anodes in this 
tank, and a heavy current is passed through them 
for several hours. If the reduction has been in- 
complete the chlorine will make itself felt in this 
operation, and it is practically impossible for a 
plate to contain any chlorine at this stage. 

After removing from the hydrogen bath they 
are next set up in forming tanks in connection 
with the plain lead permanent negatives, and here 
they are charged continuously for several weeks, 
or until the crystalline, spongy lead has been 
completely converted into peroxide of lead. The 
theoretical amount of current necessary to form 
a pound of peroxide of lead is about 200 ampere 
bours, and owing to the beautifully porous struc- 
ture of the plate, this figure holds out very well 
in practice; the plates will always be found thor- 
oughly peroxidized after they have received a 
little over the theoretical quantity of current 
necessary. The positive plates are then set up 
with the negative plates in a cell, and are charged 
and discharged a few times until they give their 
proper capacity. 

The chloride of zinc is useful, not only to pre- 
vent the castings from falling apart on cooling, 
but it enables any desired density to be produced 
according to the amount used. 

The following curves show the variation in ca- 
pacity between four cells of the same size, with 
different percentages of zinc chloride in the 


The capacity of cells of this type is from five to 
six ampere hours per pound of plate. The capac- 
ity for weight could be materially increased, but 
at the loss of durability. 

The accompanying set of curves will show the 
decrease in capacity as the rate is increased. The 
discharge rate in each of these discharges is above 
the normal, the lowest discharge being at the 
rate of three-fourths ampere per pound of plate, 
and the highest being at the rate of two amperes 
per pound of plate, or 100 amperes for an ordi- 
nary fifty-pound cell, increasing the rate 250 per 
cent.—decreased capacity but thirty-three per 
cent. 


Another set of curves which may be of interest 
is one showing the effect of allowing a cell to 
stand charged, the upper curve being for imme- 
diate discharge and the lower one after standing 


charged twenty-four hours. The ampere hours 
were the same in both cases, but there was а loss 
in watt hours on standing. 
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The next curve shows tho discharge of a cell at 
а rate of two-thirds ampere per pound, when it 
will be seen that over two-thirds of the capacity 
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was obtained above two volts. At the rate of one- 
half ampere per pound, over three-fourths of the 
capacity can be obtained above two volts. 
Special care has been given to the insulation of 
the plates. It is well known that the liability of 
a storage battery to short-circuit has been one 
of the main causes of trouble. To overcome this, 
we envelop the positive plate in а piece of beauti- 
fully woven asbestos cloth. Between the positive 
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and the negative plate we placea perforated, 
grooved board of insulating material, the perfo- 
rations being made opposite the pieces of active 
material in both plates, leaving free circulation of 
the electrolyte between the plates, at the same 
time keeping the asbestos cloth pressed against 
the face of the positive plate, causing it toform a 
tight covering over the face of the active material, 
and while making the plate absolutely safe from 
short cirouit it also adds four-fold to the life of 
the cell, since the peroxide is held in position in- 
stead of being deposited on the bottom of the 
cell. In traction work this form of insulation is 
found very beneficial, as the cell is vastly more 
durable than anything that has been before pro- 
duced. / 
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Some Measurements ot the Temperature 
Variation in the Electrical Resistance 
of a Sample of Copper. 


BY A. E. KENNELLY AND REGINALD A. FESSENDEN.* 


Precision in the determination of the tempera- 
ture vatiation of resistance in copper is impor- 
tant not only to electrical science, but also to ite 
applications. Our estimate of the temperature 
of remote or inaccessible positions, as for exam- 
ple the ocean bed on which а submarine cable 
lies stretched, or the interior layers of a dynamo 
armature winding, are often directly dependent 
for their accuracy upon the completeness of our 
knowledge of this temperature coefficient. 

Electrical text-books in stating the tempera- 
ture coefficients of copper, usually quote the re- 
sults of Dr. Matthiessen, or of Dr. Siemens, or 
both. The results of these two authorities are 
discordant. 

Within the range of chamber temperatures, 
say from 0° С. to 85^ C., the difference between 
them is practically of little importance. Taking, 
however, the resistivity of copper at zero as 
unity, its resistivity at 100° C. is 1.422 by Matthies- 
sen's observations, and 1.888 by those of Siemens, 
a variation of nearly 24 per cent., while above 
100° С, or below 0° C. this discrepancy increases 
rapidly. 

First in order of date are the elaborate re- 
searches of Matthiessen (and of his collaborator 
Von Bose), appearing in the PAil. Mag. for Feb- 
ruary,1857, and February, 1861, also in the Phil. 
Trans. for 1858. 1860, 1862 and 1864, the most im- 
portant series from our present standpoint being 
those for 1862. The wires tested were varnished 
with shellac, and immersed in a bath of oil whose 
temperature was raised by the application of 
Bunsen burners, and read off by an immersed 
thermometer. Readings were taken both in 
ascending and ‘descending series of temperature, 
and observations are adduced in support of the 
statements that the application of varnish did 
not affect the results, and that the observations 
ona wire heated in a bath of oil were sensibly the 
same as when the heating took placein air. Mat- 


* Read at the International Electrical Congress, Chi- 
cago. 
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thiessen took six copper wires, all from the same 
electrolytic source, three annealed and three 
hard-drawn. Six observations are given of the 
resistances of each between 0° and 100° С. Hav- 
ing ascertained that all 36 observations accorded 
very fairly with a parabolic relation between con- 
ductivity and temperature, the parabola of closest 
conformity computed by the method of least 
squares was A = 1 — at + bt’, or numerically 

= 1 — 0.0088701 t + 0.000009009 t?, A being 
the conductivity at temperature t^ C. From 
this equation, the resistivity (the reciprocal 
of A), retaining the terms necessary for accuracy 
in the fifth digit, at the limit of 100° C. be- 
comes о = 1 + 8.8701 t X 10 * + 5.968 t? х 10-*— 
1.177 t* X 107? — 9.98 “ X 10"! — 2.79 t x 10°". 
The graph of this equation taking values of o 
as vertical ordinates from а horizontal axis of 


temperatures as abscisss, yields a curve bending: 


upwards, so that the temperature variation in- 
ereases with the temperature, the increase in re- 
sistance per degree centigrade being at 0° C. 
0.887 per cent., and at 100° C. 0.50 per cent. of 
the resistivity at zeroC. Matthiessen points out 
that this bending upwards of the curve is dis- 
tinctly indicated by his results, and that no 
straight line can represent them. Not only the 
36 observations on copper wires, but more than 
200 quoted observations on other metals, all 
point to a temperature coefficient augmenting 
with temperature and negative the supposition of 
а simple linear relationship between the vari- 
ables. 

Dr. Siemens’ researches formed the subject of 
his Bakerian lecture in 1871. They were under- 
taken with the object of obtaining a practically 
reliable scale for the electropyrometer which 
bears his name, rather than for the direct pur- 
poses of scientific research. After pointing out 
that Matthiessen’s formula can on its own evi- 
dence be only fairly applicable between the 
limits of 0° and 100° C., Dr. Siemens proceeds to 
advance some interesting although arbitrary 
hypotheses for the law of temperature variation 
in metallic resistances, and then shows that his 
experimental observations on copper and four 
other metals are capable of close representation 
by the empirical formuls so obtained. These ob- 
servations were made on wires heated in air, and 
also in oil, up to 850° C. with mercury thermome- 
ters, and in one series up to 850° C. with a plat- 
inum ball pyrometer, an instrument whose indi- 
cations assumed a constant specific heat in the 
platinum ball throughout the range of tempera- 
ture employed. 

Dr. Siemens’ formula for copper is o = 0.026577 
СТ + 0.0081448 T — 0.29751, where p is the 
ratio of the resistivity at any absolute tem- 
perature, T, to that at zero centigrade, or 
T = 278°. For 100° C., or T = 888^, p == 1.8885, 
and the rate of increase of resistivity is at 
0^ C. 0.394 per cent., and at 1007 C. 0.888 per 
cent. of the resistivity at zero C. The graph of 
the equation is а curve bending slowly down- 
wards towards the axis of temperatures, and the 
temperature variation diminishes as the tempera- 
ture rises. All the 170 observations recorded in 
the paper indicate that the curve bends down- 
ward, while all the 250 observations in Matthies- 
sen's 1862 paper make the curve bend upwards. 
The discrepancy between these two series of re- 
sults becomes very noticeable between 70° and 
100* C. 

Profeesors Dewar and Fleming have published 
in the Phil. Mag. for October, 1892, a number of 
observations in the resistivity of metals and al- 
loys at temperatures between—200° C. and-+100° 
., one series for copper being included. The 
peasistivity of the copper wire is stated to have 
been 1858 C. G. 8. U. at 0.7° C., equivalent to 
1049 at 0° O.. andsirce Matthicesen’s standard is 
1006 at zero C., this represente а conductivity 18 
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per cent. higher than Matthiessen’s алыса: 
Aside, however, from this remarkable and per- 
haps debatable statement, the graph of the ob- 
served values of resistance with respect to tem- 
perature is very nearly a straight line throughout 
{һе whole range, the resistivity at 100° C. being 
1.424 times greater than that at 0° C, and the tem- 
perature coefficient being approximately 0.424 
per cent. per degree centigrade for all tempera- 
tures between — 200° and + 100° C. 


Messrs. Cailletet and Bouty, in the Comptes 
Rendus for 1885, give an observed temperature 
coefficient for copper of 0.418 per cent. per degree 
C., expressed by р, = p, (1 + 0.00418 t) between 
zero and — 58" C., and 0.425 per cent. from — 69" 
to 128° C., р, = p, (1 + 0.00425 t). 

In Poggendorf's Annalen for June, 1858, Herr 
Arndtsen quotesa uniform temperature coefficient 
of 0.369 per cent. per degree from zero to 200° С. 
He gives, however, one series of observed resist- 
ance with a copper wire (covtaining 0.15 of iron) 
between 0° and 100° C., showing a linear relation, 
or a temperature coefficient of 0.394 per cent. per 
degree C., =p, (1 + 0.00894 t), and he points 
out that the divergences from the straight line 
are within the limits of the observation error. 


In view of the discrepancies existing between 
these best known measurements of the tempera- 
ture coefficient of copper, Arndtsen.Cailletet and 
Bouty giving results practically represented by 
straight lines, Siemens’ results with the line bend- 
ing distinctly downward and Matthiessen's re- 
sults with the line bending as distinctly upward, 
the writers of this paper made а number of meas- 
urements in the spring of 1890 upon a sample of 
copper wire. These measurements were made 
with great care, and repeated until similar results 
were obtained in successive series. The wire 
tested was sealed within the bulb of an air ther- 
mometer, so that there could be no appreciable 
variation between the temperature of the wire 
itself and the temperature indicated by the press- 
ure of the air in the bulb it occupied. The final 
results, after full corrections for expansion of the 
bulb, etc., indicate а linear relation between the 
resistanoe and temperature of the wire between 
the limits of 20° C. and 250° C., represented by 
the equation p, = p, (1 + 0.00406 t), indicating a 
uniform temperature coefficient of 0.406 per cent. 
per degree C. throughout the range,the maxi- 
mum observed being 0.4097 per cent., and the 
minimum 0.899 per cent at any point. The de- 
tails of these measurements are heresubmitted in 
the form of an appendix, not only in support of 
the statements made concerning them, but also be- 
cause the experimental arre ngements of apparatus 
finally successful were the outcome of a'series of 
experimental failures, and it is believed that the 
details of construction may be of service to those 
who desire to adopt the same method of measure- 
ment. 


Concerning the conclusions that may be drawn, 
we feel only justified in saying that copper can be 
found in which a linear relationship holds be- 
tween resistance and temperature between 20? C. 
and 250° C., and within the range of small obser- 
vation errors. It isof course possible that in 
different samples of wire the temperature coeffi- 
cient may increase or diminish with the tempera- 
ture. In other words,\the second differential co- 
efficient of resistance with respect to temperature 
may perhaps in some samples be either positive 
or negative, but it seems desirable that fresh 
measurements should be made, and evidence col- 
lected to settle this point, and we submit the view 
that the best experimental means of meesuring 
the temperature, and to ensure the coincidence 
between the measured temperature and that of 
the tested wire, is to enclose the latter in the bulb 
of an air thermometer in the manner here de- 
scribed. 
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NOTE ON THE TEMPERATURE OF LOWEST VISIBLE 
RED HEAT. 


А few measurements were made of the resist- 
ance of copper wires enclosed in exhausted glass 
tubes and gradually raised to just visible red hea 
by gradually increasing the current strength 
through them. The tubes were 80 cms. long, and 
2 cms. external and 1.8 cms. internal diameter. 
The platinum wires were sealed into the glass at 
each end and connected with the copper wire, one 
to carry the heating current and the other to act as 
“© pressure wire ” in order to eliminate the resist- 
ance of the first. or platinum electrode. The 
copper wire stretched along the axis of the ex- 
hansted tube was 80.4 cms. long and 0.0015” 
(0.0088 cm.) in diameter. Measuring the resist- 
ance of these wires at normal temperature with a 
very feeble current, they were then raised to red- 
ness and their resistance observed under that 
condition in a darkened room. 

Reckoning back with the linear temperature co- 
efficient of 0.00406 from the normal temperature 
to zero centigrade, the resistance of the wire was 
found to be three times that at zero when visible 
luminosity was just attained, the mean calculated 
ratio being in fact 3.001. If the same linear tem- 
perature coefficient be assumed throughout that 
whole range, the corresponding temperature of 
lowest visible luminosity becomes 498° C. in this 
instance. 

The method is very sensitive in application, and 
repeated trials with the same wire and same ob- 
server would usually fall within two degrees cen- 
tigrade by resistance valuation. There was, how- 
ever, а systematic variation between the ob- 
servations when the observers were exchanged, 
amounting to about three degrees of centigrade, 
and since the criterion of appreciable visibility is 
merely physiological, it is perhaps impossible to 
accurately define it. From the sensations expe- 
rienced in observing, it might be supposed that 
habit or physical condition might appreciably 
influence the range of visual appreciation, after 
the manner of a personal equation. 

In conclusion, we desire to express our ac- 
knowledgments to Mr. Thomas A. Edison, in 
whose laboratory the above research was con- 
ducted. 

(To be continued. ) 


An ingenious instrument for automatically in- 
dicating the place of a fault on underground con- 
ductors is being used in Berlin. An alarm is 
sounded at the central station the moment a fault 
is developed, and the location is indicated at the 
same moment. The usual pressure wires are used, 
and are so connected that a certain difference of 
potential exists between the copper conductor and 
the pressure wire. When a cable is damaged the 
short circuit which then occurs between the 
pressure wire and the copper conductor produces 
8 change in the voltage existing between them, 
which in turn actuates a relay and an alarm at 
the station. The relay also controls an annun- 
ciator, which denotes the position of the fault by 
the dropping of a square devoted to the district 
affected. e f er efficiency of the under- 
ground electric service in Berlin is maintained by 
ground detectors at the station, which show the 
condition of the insulation, not only. of the whole 
network. but of every single district 


А multiple filament lamp: which has been used 
for some time in Germany, is thus described : It 
contains a number of filaments united in common 
&t the upper pert; each half can, therefore, be 
used with any of the others, thus enabling all but 
one-half of a filament to be used up or broken 
before the lamp must be 3 the extra ex- 

nse is much less than the valent in the new 

amps; furthermore, several s menta can be used 
at once, thus increasing the candle power (unless 
filaments be used which do not blacken the globe, 
ihere would probably be little economy, as the 
lamp bulb would become too black long before 
all the filaments are consumed). 
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Standard A prominent topic which failed 
of to be definitely acted upon by 
Illumination. the Chamber of Delegates of 
the International Electrical Congress is the 
standard for units of light and illumination, 
This subject is & most important one and the 
total absence of any satisfactory. standard at 
present gives rise to constant misunderstand- 
ings. 

Professor Houston in his inaugural address to 
the American Institute of Electrical Engineers 
gave a review of the work of the Congress, and 
suggested the propriety of taking up this unfin- 
ished work by the Institute, making it distinc- 
tively the work of that body. The proposition 
was at once adopted, and a committee was ap- 
pointed to carry out the plans suggested. Mr. 
Preece as an honorary member has also offered 
to co-operate with this work in England. 

This kind of an undertaking seeme to be spe- 
cially suitable to the Institute, not only because 
it is the representative electrical suciety of this 
country. but because it includes among its mem- 
bers almost all of the electricians and electrical 
engineers connected with our colleges, uni- 
versities, etc., than whom none are better quali- 
fied both by ability and opportunity for pursu- 
ing these investigations. 

Prof. Houston’s plan was to increase the regu- 
lar committee of the Institute on Units and 
Standards, and to appoint a number of sub- 
committees to carry on the necessary experimen- 
tal work, a chairman for each sub-committee 
being named in such colleges as possess the nec- 
essary laboratory equipments for this line of ex- 
perimental work. 

Should the Institute proceed in this matter it 
wil not only supply a much needed unit. but 
will add to the high standing ав а scientific body 
which it has already attained. 

50 

The 
Storage Battery discussing briefly the recent 
Situation. decision of Judge Colt against 
the Milford and Hopedale Railroad Company for 
infringement of the Brush storage battery 
patent took a distorted view of the storage bat- 
tery situation, as it does of every other subject 
whenever the corns of the Genera! Electric Com- 
pany are in danger of being trod upon: With 
their contention now firmly established and the 
Faure patent on the use of active material in the 
form of paste, paint or cement expired, it only 
requires а liberal policy on the purtof the victors 
to give а great impetus to the storage battery in- 
dustry. The present licensees under the Brush 


One of our contemporaries, in 


patents have always professed а considerate 
policy for those whom the courts have declared 
infringers of their patents.” 

In the first place, the production of а successful 
storage battery, either foraccumulator service or 
for traction work, does not depend upon the 
Brush patent. The problem has been solved en- 
tirely independent of that patent; and moreover, 
the Consolidated Electric Storage Company, 
which controls the Brush patent, has never pro- 
duced а practical commercial product. Experi- 
menters in this field will use good judgment in 
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working out their own ideas rather than depend- 
ing upon the liberality of ‘‘ the victors.” 

As to the considerate policy“ which the 
Brush licensees have professed, the correspond- 
ence between Mr. Bracken, of the Consolidated 
Company, and Mr. Gibbs, of the Electric Stor- 
age Battery Company of Philadelphia, published 
in Exectriciry for August 2, shows clearly the 
hypocrisy of any such claims. 

And moreover, it is а fact beyond dispute thaf 
not only has the Consolidated Compeny so far 
failed to make а good battery, but every one of 
the companies which have been declared infrin- 
gers by the courts have also failed. The system 
of the Milford and Hopedale people possesses spe- 
cial merits, but they do not rest in the battery 
part of the outfit. 

Elsewhere in this issue will be found an article 
dealing with the Choride Accumulator. We in- 
vite the attention of our contemporary, and also 
of the Consolidated Electric Storage Company, to 
the facts presented. 

Right here іп our own city Messrs. Waddell- 
Entz have been conducting for some months an 
experiment in storage battery traction which is 
also worthy of note. It seems now to have fairly 
passed the experimental stage. They are running 
six саг. successfully, which have traversed 
already 40,000 square miles without any mishaps 
of any nature. They have at no time delayed 
traffic, or been hauled by horses. They go. If 
we remember correctly, this battery has not been 
claimed to be an infringement of the Brush 
patents. 

Thus we see that the storage battery problem 
is marching along to a solution entirely indepen- 
dent of the Brush patent, and without regard to 
the bullying tactics of the owners of that patent. 

-..О- ~ 
Where In spite of the slow introduc- 

Accumulators tion of accumulators in this 

are Practical. country there areagreat many 
uses to which they might be protitably put that 
have been pointed out to us by the praotice in 
France and Germany, where they are in extensive 
use. They are considered indispensable in many 
of the largest central stations in those countries, 
although here no attempt has been made to in- 
troduce them for this work. 

It is pretty well settled that an efficient battery 
whose depreciation is not too rapid adds consid- 
erably to the economy of a central station by 
evening the output of the steam plant through 
the day. 

In every station the load line is very variable; 
during the greater part of the day it runs fairly 
even at a small amount and towards night in- 
creases abruptly to a maximum which lasts only 
two or three hours, and then falls off to almost 
nothing later in the night. This is true of almost 
every incandescent lighting station, and accumu- 
lators are admirably adapted to carry the load at 
the times when the engines are running almost 
empty. By charging the batteries during the 
day the load on the engines is increased to an 
amountat which they run with a higher efficiency; 
and the stored current may be used to carry. the 
night load and the plant shutdown. It may alas 
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de nsed to Supplement the dynamos during the 


hours of heaviest load, and in this way the maxi- 
mum output of a station may be made consider- 
ably greater than the capacity of its steam plant. 

The use of accumulator sub-stations has been 
found advantageous in & number of places, and 
they are often used in the capacity of transform- 
ers to utilize а high tension current by which 
they аге charged during the daytime for an in- 
candescent lighting circuit in the evening. 
This plan is adopted in the Papp stations in 
Paris, where twenty-four stations are all charged 
in series, each station having two sets of bat- 
teries, one of which is discharged while the other 
is being charged. | 

In railway work there have been а few experi- 
ments with battery cars in this country. but the 
great number of unreliable batteries on the mar- 
ket, and the uncertain legalstatus of many of 
them, have been sufficient to check any great 
progress in this direction. That storage batteries 
are entirely feasible for street railway work is 
shown by their success in Paris, where 
one company operating about forty cars has 
found them entirely satisfactory after a test of 
two years’ service. 

Accumulators have also been found of service on 
trolley roads for some purposes. In Dover, N. H., 
the attempt was made to feed the trolley line on 
a steep grade sume distance from the power house 
with batteries in order to run this section at a 
higher voltage than the rest of the line, and the 
plan appears to be entirely feasible. Charging 
batteries during the time of light load on street 
railway circuits for the distribution of power has 
also been favorably considered and there are be- 
sides a great number of .applications for which 
the storage battery is specially adapted. These 
applications are now no longer a matter of experi- 
ment, as the value of the storage battery has been 
thoroughly established abroad, and the absence 
of any progress here in this direction is invari- 


ably remarked by our foreign visitors. 
AN OPERETTA is to be produced in Brooklyn 


this week entitled ‘‘ The Lieutenant's Dilemma." 
The author doubtless drew for his plot upon the 
incidents connected with the dilemma in which 
Lieutenant 8. D. Greene found himself when he 
was confronted with the alternative of forfeiting 
Mr. Coffin's good opinion or of committing per- 
jury in the matter of the libel suit against ELEC- 
Tricity. Mr. Greene finally elected to commit 
perjury rather than to offend Mr. Coffin. 


E ose vus 

THE RULE which has heretofore been in force 

against the admission of cuts in advertisements 

on the first page of ELRCTRIOrrI has been modi- 

fied. Hereafter we will accept cuts not to exceed 

one inch square. We are disposed to make all 
reasonable concessions to our friends. 


e eas 

Мв. О. Т. Своввү, who is to be in Milwaukee 
this week, will make the circuit of the various 
district offices on his return trip to New York. 
Heretofore Mr. Crosby's calls on the district 
managers have not been productive of good. 
At Cincinnati, in particular, such calls have 
usually been followed by a sale of apparatus by 
the Westinghouse Company. Mr. Crosby should 
híe himself to the laboratory, where he naturally 
belongs. js e сат : P : › 
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Further Reasons Electric balloon was soaring 


^ Last year, when the General 


Necessary. Sky ward, officials of the com- 


pany and its boomers in Wall Street were stoutly 
claiming that the company was doing business at 
the rate of about $80,000,000, on which it was 
earning 17 per cent. net. It was stated, we be- 
lieve, that the earnings of the first year would 
be more than enough to meet fixed charges and 
Owing partly to the 
glamour of mystery which has surrounded all 
matters electrical in the pablic mind, and partly 
to the high standing of several of the directors of 
the company, these reports found many believers. 
No doubt some of the directors themselves be- 
lieved them. They must have had absolute faith 
in the property or they would not, as some of 
them did, recommend friends and relatives to 
invest their savings and even funds held in trust. 
E.ecrricity, however, did not believe them, 
And to estimate ELEctTRIcrry’s position correctly, 
it must always be borne in mind that we started 
our campaign against the corrupt business 
methods and extravagant claims of the stock 
boomers over a year age. On August 81, 1892, 
we began, knowing then, as all the world knows 
now, that the booming of General Electric shares 
was little better than a swindle; that the scheme 
must collapse, and that widespread injury to the 
financial interests of the entire trade must result. 
In the issue for September 7, 1892, we had the 
following : 


Even if there were no other electrical concerns 
in the field, the scheme would only be » partial 


dividends for two years. 
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the belief that it is a promising enterprise and 
likely to pay large dividends. 'The whole range of 
American electric investments would be under a 
stigma which it would take years to overcome, 
and a handful of speculators would reap the 
profits. | 


And this has been the keynoteof the campaign, 
in which Етесткісіту has not been the loser. 

Early in this year the stock began to go off. It 
had reached a ridiculously low figure for an 8 per 
cent. Stock even before the present general de- 
pression. 


Column upon column of supposed ex- 
planations have been published to account for it, 
none of which have been correct. Officers of the 
company have backed up old lies with new lies 
for very fresh occasion, until the record is a 
sickening one. | 

The critics of the daily press seem unable to 
believe that the actual condition of the company, 
ite assets and its business, have NEVER been such 
as to warrant а higher quotation than 50 for the 
shares. They were so thoroughly humbugged 
last fall that they still cling to the fallacy that 
at that time the stock was valuable, and they are 
continually seeking for reasons for the great drop. 
They seek, but they do not find. They are all 
looking in the wrong direction, or passing over 
the simple truth in the hope of finding a sensa- 
tional and hidden mystery. 

The following table, which has been compiled 
with great care, will save these critics and finan- 
ciers generally a deal of trouble. Although the 
exact figures are at our disposal, we present the 
tablein round numbers for ready comprehen- 
sion, and the statements may be relied оп: 


— — — — 


COMPARATIVE TABLE SHOWING BUSINESS DONE BY THE EDISON GENERAL COMPANY, 1891-92, 


AND GENERAL ELECTRIC COMPANY, 


EDISON GENERAL ELECTRIC. 


Eastern ІМнігісі............................... 84, 000, 000 


Central Distrleꝶ eeeeeeeeese e etna 8,500,000 
New England District.......................... 600,000 
Southern District eere 350, 000 
Rocky Mountain Districyꝶ . k 500,000 
Pacific Coast Півігісб.......................... 250,000 
Pacific Northwest District.................... 450,000 
Canadian Півігісі.............................. 850,000 

Total business done.......... $10,000,000 


— —À 


success. Light and power are now recognized as 
necessities in all civilized communities. They 
are іп the nature of luxuries, perhaps, but they 
are something which the people insist upon hav- 
ing, and for which they are willing to pay а good 
price. But there is a point beyond which they 
would rebel, and all electrical development on 
these lines would be at a standstill. 

There is no necessity, however, for anxiety on 
this point. There are scores of electrical manu- 
facturing and supply houses outside of the Trust, 
fully equipped, and capable of taking care of all 
the new business and of supplying additional 
equipment for existing plants at prices ensuring 
an honest profit only. 

. We hope, for the good name of the Electrical 
Industry of America, that English capitaliste will 
not invest their money in this scheme in 


1892-93. 
GENERAL ELECTRIC. 

( New York ОПісе............................ $3,000,000 
| Washington ОПсе........ ................ 900,000 
| Syracuse Ойсе............................. 150,000 
| Penna. G. E. (Phila. and Pittsburg)........ 1,000,000 
Chicago Оййсе.............................. 3,750,000 
< Cincinnati om tt 1,750,000 
Portion of N. W. General Elec. territory.. 500,000 
Boston Оййсе.................................. 1,500,000 
Atlanta ОПсе................................. 350,000 
Denver ОПсе.................................. 400,000 
San Francisco Office If 250,000 

Portion of the N. W. General Electric Com- 
| panv's territory not included in above.. 500,000 
Gand... 900, 000 
Total business done 813,650,000 


— — 


Previous to the consolidation the Thomson- 
Houston Company had done just about the same 
volume of business as the Edison General. 


So we see that the attempt to form a Trust, to 
monopolize the electrical business, was abortive, 
and that the General Electric Company has done 
only 20 per ceut. more business than each of the 
chief underlying companies did as separate or- 
ganizations. 

In addition to the above there has been some 
business turned in by the Thomson- Houston In- 
ternational Company, the figures for which are 
not at hand, but upon which there has been no 
profit. i 


ШЕ 


Electrical manufacturing companies, with eco- 
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nomical management, can earn 15 per cent. net 
on business done. They cannot earn moro, and 
the average would be about 12 percent. The 
General Electric Company has not been econom- 
ically managed; and even if it had been, the busi- 
nees done, at the maximum percentage of profit, 
would not have been sufficient to pay divi- 
dends on its enormous capitalization. Its selling 
expenses have been abont 75 per cent. of the sell- 
ing expenses of the two underlying companies 
previous to the consolidation. 

Further than this, it is susceptible of proof 
that ali the business done by the Chicago, Cin- 
cinnati and some other offices was done at an 
absolute loss. 

The General Electric Company has failed from 
simple lack of business, ав men die from lack 
of breath. 


— 
— 


A STARTLING RUMOR. 

CLEVELAND, O., Oct. 18.—Among the many 
sensational rumors afloat here ав tothe Brush 
Company and its future prospects is one that a 
matter of upwards of halfa million of dollars 
which ought to be in the Brush treasury has 
been loaned to the Fort Wayne and General Elec- 
tric companies on notes which are past due and 
have not been paid. R. 


— —x— 
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Legal Notes. 


On the petition of certain creditors of the Osh- 
kosh ( Wis.) Electric Light and Power Company, 
C. C. Paige has been appointed receiver of that 
concern. Mr. Paige, who is also superintendent, 
says that this proceeding is the result of a falling 
out among the stockholders of the company, 
many of whom are creditors. He maintains that 
the company will fulfil all contracts and pay its 
debts. 


The ‘Electrical Forging Company. в corpora- 
tion of Boston, Mass., having an exhibit in the 
Electricity Building onthe World's Fair grounds, 
confessed judgment at Chicago, on the 6th inst., 
for sums aggregating nearly ‚000. 


Ап action has been begun in the United States 
Circuit Court by Charles W. Russell and John I. 
Drake, of Providence, to restrain the Utica Elec- 
tric Supply and Manufacturing Company from 


the manufacture or sale of a device for suspend- 
ing arc lights over streete. The defendant is 
cited to appear at the term of court which opens 
in Utica, N. Y., on the first Monday in Novem- 
ber. The defendant claims a specific agreement 
with the inventors to manufacture the device. 


The N. Y. Merchants’ Review says: “ Elec- 
tricity is used to great advantage by enterpris- 
ing retail storekeepers in the larger cities, not 
only for illuminating purposes but for window 
displays. The dry goods stores especially often 
produce very beautiful effects with electric lights 
in their windows, a recent instance being on the 


occasion of the opening of a new store in Brook- 
lyn. Excellent imitations of revolving ріп- 
wheels were shown in one of the windows, the 
color of the wheels being made to change from 
time to time to correspond with the changing 
hues of the genuine artieles at exhibitions of fire- 
works. Brilliant stars corruscated and twinkled 
in the same window, while in auother a fac-simile 
of & peacock attracted much attention. The eyes 
and crest of the bird were made brilliant with 
electric lights, and the spreading tail was stud- 
ded with tiny electric bulbs, the whole produc- 
tion а very beautiful and life-like effect. The ex- 
pense of the display musthave been considerable, 
but as immense crowds were drawn to the store 
the proprietors no doubt were well peid for their 
outlay. 


ELECTRICITY. 


A New Method for the Control of Electric 
Energy.—Il. 


— — 


BY D. MCFARLAN MOORR. “ 


The two greatest desiderata in connection with 
the advancement of electrical science, and those 
which, because they have not been satisfied and 
fulfilled, have, in & measure, for & number of 
years barred further progress in the most rapidly 
advanced industry in the history of the world, 
are, first, the use of the efficient low voltage 
lamp on the efficient high voltage current, and 
second, the prolonging of the life of these lamps. 
The manufacture of high voltage incandescent 
lamps is a subject much agitated at present, ow- 
ing to the fact that the benefit to be derived from 
8 high voltage is almost incalculable, as the capac- 
ity of the mains now used by central stations 
might easily be trebled. But not only does the 
successful solution of this problem seem impos- 
sible in this direction, but it is now unnecessary. 
The greatest advantage of the alternating system 
over the direct current system is that, by means 
of converters, lamps of low resistance, and there- 
fore high efficiency, can be used. It appears, 
then, that the main advantage (without some dis- 
advantages) of alternating systems can be trans- 
ferred to the continuous system by using in each 
socket, or on every circuit, varying pressure 
contacts, causing an interrupted current of any 
desired voltage, thus increasing the possibilities 
of this system to an enormous extent owing to 
the immense saving in copper conductors. 

If an appurtenance of this construction is ор» 
erated by а centrifugal governor attached to а 
motor, the best results as regards economy and 
regulation can be obtained as the voltage will 
then vary direstly as the torque, and the electric 
energy required will be proportional to the power 
developed. Owing tothe minimum size of this 
device it сап be made an integral part of the 
motor. The salient disadvantages о? a resistance 
box that can now be overcome by constructing 
apparatus ав described, are: first, size; second, 
weight; third, susceptibility to changes in tem- 
perature, that is, variation in resistance; fourth, 
poor contact caused by the burning of clips and 
loosening of wires; fifth, heating and the great 
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fire risk consequent thereto. The new method 
is certainly unique, and its application will be the 
means of affording great convenience under 
many circumstances. 

Owing to its constancy, due to its non-suscepti- 
bility to temperature changes, it can be adopted, 
when the adjustment sorew is used in connection 
with a graduated dial, with great facility as an 
electric gauge. 

Experiment shows that the continuous sparking 
(thongh slight) of the contacts in a vacuum sets 
in motion the ether molecules, causing a beau- 
tiful soft blue phosphorescent light similar to 
that produced by Geissler tubes. While Maxwell 


* Read at the seventy-ninth meeting of the American In- 
stitute of Electrical New York, September 20, 


Vol. v., No. 14 


was the first to note that a disruptive discharge 
was oscillatory and set up vibrations in the ether, 
Professor Henry demonstrated it experimentally. 
The conductive discharge which occurs when 
vibrating metallic electrodes are used, and there- 
fore of small resistance, probably consists of 
partial discharges producing oscillations which 
in turn are due tothe induction of the vurrent 
upon itself in the magnet. But the quantity of 
current passing bears a relation to the amount 
of disturbance,and the greater the impedance the 
leas the current; also, the more rapid the vibra- 
tions or frequency of interruptions, the more 
prominent becomes the self-induction and the less 
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the true ohmic resistance in the control of the 
current. These oscillations are increased if the 
arc is in a strong magnetic field, as it raises the 
E. M. F. but deteriorates the electrodes more 
rapidly. If this magnetic field be variable, the 
effect is magnified, and since free atoms or 
molecules are made to collide with one another, 
varying the surrounding potential, we can in a 
measure account for this phenomenon in that 
theoretically following every impact the electro- 
static force falls from its maximum quantity to 
Zero. 

Now, by increasing this effect, a light may be 
produced of greater efficiency than is now ob- 
teined by the incandescent filament, which is very 
inefficient. This method of lighting is a radical 
departure from anything heretofore proposed, as 
it will be producing phosphorescent light due to 
ether oscillations without the use of an alterna- 
ting current (although there is no reason for not 
using it at high tension with expensive and im- 
practicable condensers and transformers. The 
value of this system will be more clearly dis- 
cerned when it is remembered that the elements 
above mentioned as being done away with are 
those which stand in the way of phosphorescent 
lighting becoming commercial at present. 

Merely the use of this simple and inexpensive 
device with the direct or alternating low tension 
current produces phosphorescent light. There 
is no objection, however, to using high voltages; 
the effect is simply increased, because the greater 
the strees between the terminals and the more in- 
tense the magnetic field the more rapid will be 
the interruptions of the current. And the greater 
the number of impacts per unit of time, the 
more intense the heating effect and the more 
economical the light will be. The most economi- 
cal potential (there must be such) for given 
electrodes can only be found by trial, because 
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the greater the heat the less the permanency of 
the vacuum. The phosphorescence is probably 
in & measure at least caused by the atomic dis- 
turbance due to the actual mechanical movement 
of the armature in the vacuum, the impacts and 
the static electricity that may be caused thereby 
in conjunction with the rapid disruptive dis- 
charges. This disturbance or action of varying 
electrostatic force consists in the rapidly moving 
or vibrating of charged atoms or molecules com- 
ing violently in contact with one another, produc- 
ing friction, heat, light. In fact, the generation 
of light due to friction within or without & bulb 
containing rectified gas, and caused by inductive 
action, is a subject of much interest. Experi- 
ment seems to indicate (see plates 8 and 9, L, R, 
8, T, W, x) that the amount of phosphorescence 
depends more on the number of contacts in dif- 
ferent parts of the vacuum per unit of time 
than on the influence of a surrounding magnetic 
field. 

By reason of the enclosed space in which 
miniature incandescent arcs can be made tooccur 
in rapid succession throughout its extent, the 
heat resulting therefrom is conserved and 
aids in accomplishing the result sought for, а 


Fic. 9. 


luminosity of maximum radiation emanating 
from a source of considerable area. 

If any inert gas, such asoxygen or nitrogen, be 
substituted for the vacuum, the phosphorescent 
effect will most likely be intensified on account 
of more vigorous molecular action, but the life of 
the electrodes may be shortened. It might be 
advisable with metallic electrodes to use carbur- 
etted hydrogen because when decomposed it 
would not affect the metal. Owing to the actual 
contact of the electrodes, their volatilization or 
disintegration due tothe are is reduced to a 
minimum, that ів, much less than is the саве when 
high tension discharges occur. Of course, the 
degree of disintegration and the amount of de- 
posit in the bulb depend largely on the nature of 
the electrodes, aluminium probably being the 
best. However, the more perfect the vacuum, 
the less the deoxidization and volatilization, be- 
cause combustion requires oxygen. 

Fig. 6 shows one form of phosphorescent lamp 
complete, ita size a little larger than the base of 
an ordinary lamp, the c. р. being developed by 
multiple contacts. 

А matter of great importance in the design of а 
lamp of thisdescription is the form and nature of 
the evacuated space, partially determined by the 


melting point of the glass, also whether it is ad- 
visable to nse double or even triple bulbs, one 
within the other. 

Fig. 7 denotes one of the many forms of lamps 
that suggest themselves, but experience only can 
prove that which is most efficient. 

The study of this branch of physics and of 
these highly interesting phenomena brings to our 
minds innumerable ideas in connection with 
them which cannot be treated individually in & 
short paper. A few only of these are illustrated 
in plates 8 and 9. 

If will be noted that the point in Fig. 4 is that 
the bulb does not contain the armature, but is 
mounted upon it, and therefore can be made 
very small As shown, its operation its due to 
the principle of momentum. This is not the 
best form for producing phosphorescence, in 
that the heat in the armature caused by dynamic 
action is not dissipated in producing molecular 
disturbance in the bulb. Fig. B, elasticity of the 
glass bulb is suggested. Fig. E, rapid vibrations 
and quick break. For rapid action use short, 
thick magnet. Fig. L, friction within bulb and 
electro-magnetic rotation. Figs. M and м, resis- 
tance boxes where gravity is utilized in place of 
springs. 

In Fig. м carbon plates are used for the elec- 
trodes, and the bulb should be made of the first 
quality of refractory glass. On account of the 
expansion of the gases, formed by excessive 
sparking, a valve is shown to permit of their es- 
cape before а disruption of the glass could occur. 
This pressure, together with the absence of com- 
bustion, bears an important relation to the dis- 
integration of the carbon. 

Pis а graduated dial attachment to indicate 
character of current passing; U, vacuum piston 
instead of spring; w, movement of metal screens 
проп each other, pendulum action, producing 
maximum sparking; T, screen with revolving 
brushes, resulting in & brilliant phosphorescent 
lighting effect; v suggests transmission of light 
by phosphorescent tubes generated in con- 
cealed portions, o o. 

Owing to the immense production of incandes- 
cent lamps, the manufacture of evacuated bulbs 
has been во perfected and cheapened that gere- 
ral current control with this system will probably 
be many per cent. cheaper than any method now 
in use. 

There are а large variety of rheostats and cur- 
rent controllers on the market designed to be 
used medically, and since the interrupted current, 
owing to its peculiar effects on the human system, 
is now being used in medicine, no better form of 
current controller could be devised than by em- 
ploying the principle under consideration, as 
more delicate currents can be supplied than by 
any other method or means, owing to the steady 
rate of vibration caused by the non-deoxidization 
of the contacts in the vacuum. This is clearly 
proven in that the pitch of the note produced by 
the vibrating armature is almost constant. 

A varying-in-pressure contact could be used 
with advantage in connection with all delicate 
measuring instruments. It would materially aid 
in making them dead beat," as it could then be 
made impossible to strain them by suddenly 
turning on and off the current. 

It is hoped that this paper has been of interest 
to the Institute, and that it will give new impulse 
to investigations leading to the discovery of a 
more economical method for transforming me- 
chanical motion into light, and an ideal means 
for controlling electric currents. 

(Concluded, ) 


The Electric Manufacturing Company of Rock- 
ford, Ш., which had been idle since last spring, 
has started again on full time with a full com- 
plement of men. 


The Proposed Electric Conduit Railway in 
Washington. 


President Stevenson of the Metropolitan, Rail- 
road Company, Washington, D. C., bas made a 
proposition, to the District? Committee, to, install 
the Buda-Pesth system of conduit on the Ninth 
street line. He appeared before the committee on 
the 11th inst., in company with Mr. Wright. of 
the firm of Misenburg & Wright, who made a 
statement to the committee giving concise details 
of the working of the proposed system in thecity 
of Buda-Pesth, Austria-Hungary, where it has 
been in successful operation for three years. The 
first line was opened in July, 1889, and/gave such 
satisfaction ‘that the company at once began ex- 
tending its system, and there are now twenty-rive 
miles of the road in the city. The company have 
secured а franchise to operate {the system in 
Vienna and are asking fora franchise in Berlin. 
In 1892 the road carried nearly 11,000,000 passen- 
gersin Buda-Pesth. 

In reply to questions put by several members 
of the committee, Mr. Wright explained the 
points of superiority of the conduit electric sys- 
tem over the cable system, among which were 
its greater economy and adaptability to the 
volume of traffic. Ascompared with other electric 
systems using conduits, Mr. Wright presented 
the fact that the Buda-Pesth system was the only 
one that has carried passengers year in and year 
out successfully. There was no danger to the 
public in its operation, for the electricity is con- 
ducted on an angle-iron the shupe of which is 
such that the trolley cannot get away from the 
contact, and even in the case of children playing 
on the road and punching down in the slot, they 
would have to establish connection between both 
angle-irons, a thing almost impossible. 

Mr. Stephenson added that the Metropolitan 
Railroad Compauy had placed the matter before 
its board of directors, and is now ready to accept 
the offer of Mr. Wright to install the system on 
its lines, if Congress gives its consent. He is 
satisfied that the system can be successfully oper- 
ated, and is contented with the guarantee of Mr. 
Wright. 

The committee adjourned without taking ас- 
tion, but apparently favorably impressed by the 
Statements set forth. 


A German Colliery Eiectric Locomotive. 


The first electric locomotive put down at the 
German collieries at Kray, known as the United 
Bonifacius, has recently been replaced by а new 
one of improved design, constructed by the well- 
known firm of Messrs. Schuckert & Company, of 
Nuremberg. The new locomotive, which is de- 
scribed in Z/ndustries and Ітоп, differs from its 
predecessor in that the battery of aceumulators 
is not carried on the motor as in the old form, 
but on а separate truck, which forms a kind of 
tender. By this arrangement it is claimed that 
the locomotive is much more easily handled, and 
that the whole apparatus is greatly simplified. 
The direction of running can be changed at will 
without the necessity of removing the brushes of 
the motor. The latter is series wound, and the 
magnet-winding is divided into sections so that 
the speed of the locomotive may be easily regu- 
lated by means of a regulator-switch. Seats for 
the driver are provided at each end of the loco- 
motive in close proximity to which are placed 
switching arrangements. The locomotive has 
been во designed with regard toits dimensions as 
to admit of being taken down the shaft in the 
cage, and also to allow of its having free access 
to the galleries and cuttings. Ample brake-power 
and lubricating arrangements have been pro- 
vided and at full speed the locomotive can attain 
а speed of 110 metres per minute. 

The battery of accumulators carried on the 
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tender was supplied by the Hagen Accumulator- 
fabrik and comprises forty cells. The latter are 
inclosed in suitable, strong cases the top of 
which consists of a glass plate having a small 
hole in, the centre., Special precautions are taken 
to prevent ару `spilling of the acid in the accu- 
mulators while tthe locomotive is in operation. 
The connection ,between the battery and the 
switching apparatus on the locomotive is by 
means of а flexiblezconductor and a clip contact. 
The capacity of theaccumulators is sufficient for 
the working of the locomotive with & normal 
load of ten loaded wagons during one shift. The 
locomotive is also arranged to work by means of 
an overhead conductor, the rails in this case 
serving as the return. 


Personals. 


Mr. Frank A. Myer, the genial representative 
of the E. 8. Greeley Company, New York, spent 
a little time among his old acquaintances in Bos* 
ton this week, and honored our office with a call. 
Frank A. has made up his mind never to like Bos- 
ton. He never tires of letting his friends know 
that Gotham is good enough for him. 


City Electrician Henry A. Chase has been pro- 
moted by city council to be director of the Sig- 
nal Service for Boston. 


Mr. J. E. Talbot, so well known by the elec- 
trical fraternity throughout the East, has been 
spending a few days on his old stamping-ground. 
Everybody was pleased to see J. E. T. 


Boston Notes. 

The most ominous sign of the times in Boston 
electrical and financial circles is the almost death- 
like silence that has come over the General Elec- 
tric Company’s affairs during the last week or 
two. As far as news goes, the Trust is dead for the 


present, and both the outside public and the great 


army of small stockholders are querying what 
will be the next move. The roseate paragraphs 
that were wont to appear every day or two in the 
various papers—morning, eveningand financial— 
apparently failed of their purpose to restore the 
confidence of the public, so the chief of the 
Trusts information апі press bureau is now 
devoting himself to other and, it is hoped, 
more successful and profitable work. It is the 
unanimous opinion of every one that to play off 
those paragraphs on a public that has paid so 
dearly for its electrical whistle was adding only 
insult to injury. The investors had lost their 
money and were in no humor for being fooled. 
That the executive chiefs of the Trust have re- 
alized this, is proven by the discontinuance of all 
news items from the press and advertising de- 
partment of the company. Meantime many of 
the old employees, tired of the prolonged vaca- 
tion, are seeking new appointments and finding 
them very hard to meet with. They are among 
those who believe least in the misstatements that 
have from time to time been published, and take 
. no 8tock in the oft-repeated promises that the 
works will start up full blast in & few weeks. 
About the latest announcement, now more than 
a week old, was that there was the most perfect 
harmony prevailing in the Board of Directors, 
and further that Mr. Coffin has no idea of resign- 
ing—at present. 


That perennial dispute over the prospective 
laying of electric car tracks along Brattle street, 
Cambridge, has again cropped up as vigorously 


as ever. The matter has been argued this week 
before the Railroad Commissioners, quite a num- 
ber of prominent citizens speaking against the 
project. After two days’ hearing, pro and con, 
the commissioners now have the matter under 
advisement. 


A somewhat unusual funeral procession passed 
through the streets of Boston a few days 


ago. The remains of a motorman, who had 
been in the employ of the West End Railway 
Company for some years and was very popular 


with his fellow-workmen, were to be interred in 
Calvary Cemetery, апа in the funeral cortege 
was the car deceased had run for three years, 
heavily draped in black. The car moved at the 
head of the procession. 


The Cambridge City Council may be considered 
to occupy premier place in the matter of having 
disputes over electrical concerns. As we have 
noted above, the electric railway is being opposed 


there for certain reasons, and now the New Eng- 
land Telephone and Telegraph Company has de- 
termined upon a line of action that may involve 
the Cambridge city fathers in a lively kind of a 
fight. In June last the City Council very pre- 
cipitately passed a restrictive ordinance which 
was а severe blow to the Telephone Company. 
This ordinance, introduced, discussed and adopted 
all in а single enun gave the city the privilege 
to revoke any and all pole locations if the condi- 
tions imposed in any one location were not ob- 
served. The Telephone company kicked hard 
against it, but without avail. Now it has got 
round to its innings, and to get even with the 
city fathers it has cancelled all the reduced and 
free telephone service to the city and notified the 
Council that in future Cambridge must pay just 
the same as private subscribers. This fact was 
embodied in the following letter that has just 
been forwarded : 

To the Honorable the Mayor and City Council of the City 
of Cambridge.—Gentiemen : We have this day sent to the 
treasurer of your city notice cancelling all reduced and 
free rates for telephone service to the city, to take effect 
one month from this date. Thereafter the rates for tele- 
phone exchange service furnished the city will be the 
regular standard rates to subscribers for similar service. 

We regret our inability to continue our gratuities in the 
way of service, but the onerous conditions imposed by 
yourcity upon the conduct of our business and the re- 
strictions placed upon the extension of our facilities to 
meet the growing demands of the public make it necessary 
for us to curtail privileges heretofore extended. 


Respectfully, 
JASPER N. KELLAR. 


General Manager New England Telephone and Telegraph 
Company. 
Cambridge as a city has another stubborn 
fight on its hands for the coming winter, sure. 


The hearing of the anit, Mather Electric 
Company vs. Thomson-Houstou Electric Com- 


pany, that was to have been heard last Monday 
before Judge Colt, has been deferred, the Judge 
having notified the respective parties that he could 
not hear the case that day. 


There has been an interesting and exciting tele- 
graph tournament in this city during the present 
week. The first prize was won by Mr. A. F. 
To telegraph operator on the Lynn Daily 

tem. 


After a series of inquiries, investigations and 
hearings,supplemented by an extended European 


trip undertaken by one or two members, the 
Rapid Transit Commission for this city has pre- 
sented to the City Council 8 most elaborate re- 
port, setting forth in detail what conclusions 
have been arrived at for the solution of the rapid 
transit problem. The estimated cost of the plan 
most favored by the commission is put at $9,000,- 
000. The report has been submitted to the city 
engineer, who, after a searching analysis, declares 
that the scheme cannot possibly be carried out 
for less than $18,000,000 or thereabouts. Such a 
difference has roused Mayor. Matthews’s ire, and 
he has been saying some pretty strong words 
about the work of the commission this week. 
Rapid transit seems as far off as ever from Boston. 


During the years 1887 and 1888 the Boston 
Heating Company erected an extensive plant on 
Atlantic avenue, and built some four miles of un. 


derground conduits of a most substantial char- 
acter, wherein its pipes were laid. Some $1,250,- 
000 were expended on the enterprise, but after 
being in business a few months the system gave 
out во completely for various reasons that the com- 
pany had to give up their enterprise, which had 
begun under the most promising auspices. Since 
that time until recently nothing ‘was done with 
the extensive plant. At last the whole plant was 
sold at auction, and the heating station has been 
entirely dismantled. Now the city council has 
authorized the defunct Heating Company to 
transfer to the New England Telephone and 
Telegraph Company its entire system of con- 
duits, pipes and .manholes, also the right to 
make such changes in the acquired system as may 
be necessary to adapt it for the use of the Tele- 
phone Company in laying wires and cables 
therein, the Telephone Company to file with the 
Superintendent of Streets a plan showing the 
location of the acquired underground system. 


The Massachusetts Institute of Technology is 
entitled to rank as one of the*foremost scholastic 
and scientific institutions in the country. For 
many years it has been turning out, from its 
laboratories and class rooms hundreds of promis- 
ing young men who are destined to make names 
for themselves and to fill leading positions in 
those great undertakings that are to carry still 
nearer the front of civilization the United States 
of America. During the present year the stu- 
dents will have for use in their laboratory in- 
struction in strength of materials some very 
powerful кы: machines, for &mong other 
apparatus the laboratory now contains an Emery 
testing machine of 800,000 pounds capacity, a 
machine of 100,000 pounds capacity for testing 
full-sized wooden and iron beams of 27 feet span 
and less ; а torsion machine capable of breaking, 
by twisting. а wrought-iron shaft three inches in 
diameter; a rope-testing machine capable of 
breaking a six-inch hemp rope; a 50,000 pounds 
tension testing machine, and machines for testing 
cement and wire. There has also just,been ad- 
ded a Blake duplex pump, having а capacity of 
1,000 gallons а minute, a Davis pluhger pump, 
two water motors and an indicator tester. 


The medical profession in this district are in а 
state of excitement over an electrical device in- 


vented for their special use by а member of the 
profession, and orders for the same are being re- 
ceived daily. For dealing with contagious and 
other dangerous diseases this apparatus is going 
to offer an unerring safeguard. 


Canadian Notes. 


The Toronto Street Railway Company are 
busily engaged in laying new and heavier railson 
the streets where they have not rer run ігсПеу 
cars. Beforethe winter sets in the whole system 
will be converted into electricity. 

The Lake Shore & Mimico Electric Railway is 
completed to New Toronto, and theextension was 
opened on Friday. ` 

A force of 55 men is engaged laying the tracks 
for the electric railway in London, west. The 
work is well advanced and the early completion 
of the road is expected. 

A meeting of the shareholdersof the Hamilton, 
Grimsby & Beamsville Electric Railway was held 
last week for the purpose of appointing а per- 
manent board of directors and placing the com- 
pany on а proper business basis. The sharehold- 
ers appointed the following gentlemen directors 
of the company: C. J yles, J. T. Middleton, 
E. Freeman, J. McRoberts, J. Bradley, Walter 
Grieve and Н. S. Martin. The directers then 
appointed the ло officers: President, Mr. 
C. J. Myles; vice-president, Mr. J. T. Middleton; 
secretary, Mr. Adam Rutherford. 

The experimente in opening and closing the 
lock gates of the Beauharnois Canal by electricity 
have proved very successful, and it has been de- 
cided by the department to utilize this motive 
power, not only on the Soo Canal but also on the 
Soulanges Canal. 

The Port Arthur Electric Railway is now com- 
pleted. It connects the three towns. Port Arthur, 
Fort William and West Fort William, and is eight 
milesin length. Ап hourly service will be in- 
augurated between the three towns. 

There are rumors afloat to the effect that the 
Toronto Electric Light Company have secured 
control of the Hamilton Electric Light Company, 
and judging from indications it is not unlikely 
the case. 

At a meeting the other day of the Galt and 
Preston Street Railway Company it was unani- 
mously decided to operate the road by electricity. 

C. F. Stillwell, manager of the Edison Lamp 
Works at Hamilton,which has goneto Peterboro. 
intends organizing & new company, and expects 
to start with 40 or 50 hands. 

The briek work of the General Electric Com- 
pany's new power house on York street, London, 
is about completed. The smoke stack is the 
tallest in the city. 

Mr. D. H. Keeley,Acting Superintendent Gov- 
ernment Telegraphs, has just returned from the 
Gulf of St. Lawrence, having seen to the repair 
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of the cables to the Magdalen Islands and St. 


Paul's Island, as | pas 
line at AnticostE well as the laying of a new shor 


The Auer Incandescent Light Company of 
Montreal, which has been in one trouble after 
another ever since the Customs officers took 
charge of the establishment, on the ground that 


the company had defrauded the customs by un- 
dervaluation, furnished a new sensation the other 
day. J. Brooks Young, one of the directors, and 
H. J. Bell, general manager, were arrested at the 
instance of Mr. A. O. Granger, the suspended 
general manager and principal promoter, upon a 
charge of conspiracy. The conspiracy consists in 
alleging that Mr. Granger forged a transfer of 
500 shares of the stock. The two gentlemen were 


released on $500 joint bail,and the case comes off 


before Judge Dugas next week. 


The electric light, gas and telephone com- 
panies of Toronto have this year, for the first 
time, been assessed on their mains, poles and 
wires. In the case of the Toronto Electric Light 
Company, this will mean, says Manager Wright, 
an increase of taxation from $1,200 to about $7,000 
per year, and will take one-fifth of the company's 
net income to pay taxes. If the assessment stands, 
he declares he will close the machine shop, in 
which twenty heads of familes are now employed. 
and purchase all necessary supplies from Peter- 
boro instead of manufacturing them in Toronto. 


The annual meeting of the shareholders of the 
Standard Light and Power Company of Montreal 
was held in that city on the 27th ult. Тһе Stand- 
ard Light and Power Company succeeded to the 


St. Henri Company, and now it is amalgamated 
with the Citizens’ Light and Power Company. 
The Citizens’ Company does the lighting, whereas 
the Standard Company has the railway privileges. 
The Standard Company has sold its gas privileges 
to the John Coates Company, which has received 
a franchise. The shareholders are yet to decide 
what is to be done with the railway privileges. 


General News. 


What is Going on in the Electrical World. 


Richmond, Va.— The Richmond Railway and 
Electric Company has nearly completed the 
work on the new electric line which is to run to 
Barton Heights. 


Louisville, Ky.—Electric cars are now run- 
ning on the Bank Street line, and it is probable 
that the East Walnut Street Railway will soon be 
equipped with electricity. 


Titusville, Pa.—Interest is being revived in 
the projected line of electrio railway between 
Meadville and Titusville. The line is strongly ad- 
vocated by the local press. 


Wheeling, W. Va.— Work on the Wheeling 
and Elm Grove Company’s Electric Railway 
through East Wheeling is still awaiting the 
action of the city council. 


Elizabeth, N. J.— The board of freeholders 
have granted a franchise for the intro luction of 
the trolley system in this city sand through Union 
County to the Consolidated Traction Company. 


Alden, М. Y.—A survey has been made 
through this place for the proposed trolley line 
from Lancaster to Rochester. The line takes in 
nearly all the villages lying back from {һе rail- 
road. 


San Antonio, Tex.—' The San Antonio Street 
Railway Company has purchased the Citizens’ 
Electric Railway, and Superintendent Greer of 
the San Antonio Company is now in charge of 
both systems. 


Port Jervis, N. Y.—Parties from Scranton, 
Pa., were in town last week looking over the 
ground for a proposed electric street railway, 
and there isa probability that such a road will be 
built next spring. 


Savannah, Ga.— The mayor has imposed fines 
amounting to $2,000 upon the Electric Railway 
Company for failing to comply with the provis- 
ion of the ordinance requiring that street railway 
tracks be graded. 


Pittsburg, Pa.—An electric railway line be- 
tween Steubenville and Pittsburg for passengers 
and freight is advocated on the ground that it 
would be of great convenience to & numerous 
farming population. 


Middletown, Conn.—The Schuyler Electric 
Company's shops here, which have been practi- 
cally shut down for two months,will reopen soon. 
The company's affairs are being reorganized and 
the office salary list is being cut down. 


Montreal, Can.—A charter has been obtained 
for an electric railway line at Cote St. Antoine to 
run from the north of the Cote St: Antoine road 
to the boundary of Cote des Neiges, including 
some mountain grading of 10 per cent. 


Wilmington, Del.—A committee, consisting 
of Dr. J. H. Wilson, S. B. Smith and H. A. 
Newland. has been appointed to confer with the 
Alms House Committee on the subject of electric 
lighting for the county and State institutions. 


_McKeesport, Pa.—The White Electric Trac- 
tion Company has assigned to Robert R. Ham- 
mond and William E. Tustin, under date of Oc- 
tober 6, 1898. It conveys all the real estate and 
also all goods, chattels and effects and property 
of every kind. 


West Chester, Pa.—A preliminary survey of 
the projected electric railway between West 
Chester and Philadelphia has been made. The 
line will pass through a number of towns in 
Chester and Delaware counties, and will be 
twenty-three miles long. 


Los Angeles, Cal.—Atthe foreclosure sale of 
the Pacific Railway Company's property (cable 
ro&d) on the 4th inst., E. P. Clark, general man- 


ager of the Consolidated Electric Company, 


bought the machinery and appurtenances offered 
for the sum of $17,476.80. 


Batavia, М. Y.— Тһе News is authority for the 
statement that an electric railroad from Depew 
to Batavia is to be constructed ; a curps of en- 
gineers are now at work surveying a line to Ba- 
tavia running parallel with and but a short dis- 
tance from the new Buffalo road. 


Orange, N. J.— An ordinance granting a fran- 
chise to the Newark and South Orange Railroad 
Company to run cars through South Orange was 
passed by the board of trustees on the night of 
the 6th inst.; immediately men were set at work 
setting poles and stringing wires, and at 10:45 
the following day a car was sent over the line. 


Defiance, Ohio.—The Defiance Electric Light 
and Power Company has been reorganized with 
the following officers: President, S. L. Nelson ; 
vice-president, W. B. McKinley ; secretary and 
treasurer, Frank L. Smith; board of directors, 
Henry Smith, F. L. Smith. C. C. Rush, of Bay 
City, Mich , W. B. McKinley and S. L. Nelson. 


Meriden, Conn. The street railway company 
has decided to put in the Thomson-Houston 
system of electric cars and work will be begun 
next week. The majority of the stock of the 
company has been sold to a Philadelphia 
syndicate represented by Walter F. Douglass. 
Electric cars will be running by December. 


Hartford, Conn.—An incandescent lamp in- 
vented by Henry Green, of this city, is being 
tested in Springfield, Mass. Some of the lamps 
already completed are of 52 and 110 volts ; they 
are each of 16c. Р., and show an efficiency of 
three volts per candle. The lamp. it is гө» 
ported, has been received with great favor in 
Springfield. 


Berlin, Ger. — The Berlin Rapid Transit Com- 
mission have accepted a definite plan for the new 
railroads projected for Berlin, and the Werner- 
Siemens Electric Company will do most of the 
work. In the less busy parts of the city the cars 
will run in the street ; in other parts on elevated 
roads ; and in the busiest part of the metropolis 
they will dip into an nnderground tunnel. The 
cars will all be run by storage batteries. 


Jersey City.— Proposals and bids will be re- 
ceived 4 the board of chosen freeholders of 
Hudson County for the erection and completion 
of the electric light wiring for the new lunatic 
asylum building at the county farm, Snake 
Hill. at their meeting to be held at the Court 
House, Jersey City, Thursday, October 19, 
1898, at 4 o'clock P. м. Plans and specifications 
and forms of contract can be seen at the office of 
the board, next the Court House, and at the office 
of Н. Kreitler, 55 Montgomery street, Jersey 
City. 


Myersville, Md.—At a recent meeting of the 
stockholders of the Catoctin Valley Electric Rail- 
road and Power Company, held here, the fol- 
lowing directors were elected : Geo. W. Jacobs, 
Jr., T. E. Bowne, C. F. Flook, D. V. Harp, G.W. 


Wachtel, E. J. Smith and Edgar L. Miller. 
The intention of the company is to build an 
electric road from Middletown via Myersville toa 
point in the northern part of Middletown Val- 
ley, twelve miles in length. The contract for 
the building of the road war awarded to the 
Hughes & Rigby Eugineering Company of Baltı- 
more. 


Vicksburg, Miss.--The Weaver-Campbell 
Electric Company, of this city, made a test a few 
days ago over the Valley route wires, between 
the general office of the road 1n New Orleans and 
the train dispatcher’s office in this city, of the 
Magno-Secrograph, an invention of J. P. 
Weaver, said by the local press to be of indis- 
pensable value to brokers, railroad magnates, 
etc., and destined in the judgment of experts to 
revolutionize certain branches of telegraphy." 
The test was of considerable duration and the 
new instrument sustained the claims made for it. 


New York.—At the annual meeting of the 
Western Union stociholders, held on the 11th, 
President Eckert's report was presented. The 
capital stock was shown to be $95,820,000. Rev- 
enues during the year, $24,978,442; expenses, 
$17,482,405 During the year there were added 
to the company’s system 360 miles of poles, 
80,000 miles of wire and 378 offices. The six 
vacancies on the board of directors, caused by 
death and resignations, were filled by the elec- 
tion of the following : John Jacob Astor, Oliver 
Ames 2d, George Bliss, Louis Fitzgerald, C. 
Sidney Shepard and J. B. Van Every. 


Brooklyn, N. Y.—The trustees of the big 
bridge spanning the East River have been mak- 
ing investigations into the relative efficiency of 
cable and electric traction systems and are said 
to be in favor of substituting electrical motive 
power for the cable on the bridge road.—The 
Brooklyn Young Men’s Christian Association 
has outlined for the winter season of 1898-94 а 
course of lessons and lectures on the Theory 
and Practice of Electricity," which promises to 
be unusually attractive as well as instructive.— 
One of the big fly- wheels in the power-house of 
the Atlantic Avenue Hailroad Company burst on 
Wednesday night last, injuring three of the em- 
ployees and а woman and doing damage esti- 
mated at $40,000. —The Grand street line of the 
Brooklyn City Road, which runs to Maspeth, 
Newtown and Corona and its branch to Calvary 
Cemetery, by the way of Humboldt street апа 
Meeker avenue, will be equipped with the trolley 
ou November 1. Nearly all the wires have been 
strung, the men broken in as motormen and the 
new cars are ready. 


Baltimore, Md.—In the Female House of 
Refuge in this city au electric system has been 
introduced which will greatly lessen the danger 
to the lives of the inmates from fire. The women 
are locked up in their rooms at night, and under 
the old system many of them would undoubtedly 
perish if the building were burned down. Should 
a fire occur now, the matron by moving the 
switch to the point marked '' Fire " releasen all 
locks on the doors leading to the fire escapes, 
also all locks on the doors of the refractory cells. 
located in the basement, and sets the different 
fire alarm bells going, so that no accident may 
be caused by delay.—The Brush Electric Light 
Works building was destroyed by fire on the 
night of the 18th. —The Herald says the expedi- 
tion with which the old horse car lines in Balti- 
more have been changed into cable and trolley 
roads surprises everybody. Itis yet only three 
years since work was begun on the first cable 
ro&d, and already twenty.one lines have been 
fitted out with rapid cransit ага some of them 
are new routes which were not even projected in 
1890. But this unbeard of activity in pushin 
forward rapid transit lines is likely to be dupli- 
cated many fold in the Maryland counties 
within a brief period. There are the projected 
roads to Washington, the extension of lines to 
Sparrow’s Point and Lutherville, not to mention 
an air line road across Anne Arundel County to 
Annapolis and Bay Ridge. But the great centre 
of electrical railway development is to be found 
in Frederick County. 


Maddox Cotton and Wire Belting. 


The strong claims of merit and superiority made for thig 
belting are based on the material it is made of, the way 
these are woven together, and the way the belting is 
made. It is made of cable soft steel wire and cotton, 
woven solid together, making it strong and durable. The 
cables of wire are each composed of aix soft steel wires, 
twisted together like a cable. The cables ше laid length- 
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wise in the belting, about; one-eighth of an inch apart, 
forming part of the warp, the cables composing about 
one-half of the warp, the rest of the belt being com- 
posed of strong, tough cotton yarn, spun especially for 
this purpose. 

‘he cotton tilling or woof із woven in solid with the 
warp, the process of weaving causing the cables of wires 
to become corrugated in form, or doubled back and forth 
through the thickness of the belting, the corrugations be- 
ing about one-eighth of an inch apart, and about as long 
as the belts are thick, the cotton woof being woven in 
solid in the meshes or corrugations of the cable. The 
weaving of the cotton and wire solidly together completely 
and thoroughly covers up the wires with the cotton, so 
that the wire cables do not come in contact with the pul- 
leys ; the wire cannot be seen in the belting except when 
it is cut so as to expose it. The rough surface, given to 
the belting by the cotton forms an elastic, rough face that 
prevents апу air cushions forming between the belt and 
pulley. Itis claimed the belting is absolutely waterproof, 
being thoroughly filled with a permanent waterproof ma- 
terial. It is also claimed that 1t is not affected by water, 
steam, dampness, moisture, heat, dryness, oils, grease, 
acids or chemicals or the vapors of them, changes of clim- 
ate or weather, dirt or dust. 

Some interesting tests of the durability of the Maddox 
wire and cotton belts have recently been made. In one 
case a 5-inch belt, 26 feet long, and traveling 2,200 feet per 
minute, was used on a band veneer saw. The belt crosses 
immediately under the saw at the point where the dust 
from the saw fell оп it, the conditions being во very un- 
favorable, that leather or rubber belts would last but a 
few weeks. The Maddox belt, in this case, has run three 


ments in the method of manufacturing, and they are very 
happy to say that micanite of to-day is far ahead of what 
they put on the market when they first began business. 

The exhibit. will be in charge of Mr. Charles W. Jeffer- 
son, their manager, who is thoroughly posted on insula- 
tion. Mr. Jefferson was for several years manager of the 
insulating department of the Edison General Electric 
Company at Schenectady. 


COMMERCIAL PARAGRAPH. 


The Metropolitan Electrical Company, offices 319-320 
Manhattan Bullding, and salesroom 807 Dearborn street, 
recently organized, will make an announcement shortly as 
to the scope and general plan of the company. Mr. Wm. 
H. McKinlock, of this company, feels that the out- 
look for business is encouraging, and sees the promise of 
liberal support for a good, strong company, conservatively 
managed. Evidence of this fact 18 fast multiplying. Іп 
the meantime they are receiving orders for general sup- 
plies and N. I. R. Wire, with which they are generously 
stocked. 


---- — ——— — 


INCORPORATIONS. 


‘The Egan Electrical Company, Chicago, Ш.—(о manu- 
facture and use all kinds of electrical machinery, devices, 
appliances, etc. Capital stock, f60,000. Promoters: R. L. 
Duval, Charles E. Egan, George P. Jones and B. C. Cald- 
well. 


The Overbrook Electric Company, Philadelphia, Pa.—to 
supply light, heat and power by means of electricity to 


Mappox Corton AND WIRE BELTING. 


months without showing any signs of wear. Govern- 
ment tests of the Maddox belt are about to be made at 
the ordnance shops of the United States Navy Yard at 
Washington, under the supervision of Commodore Samp- 
son, Chief of the Bureau of Ordnance. Two belts, each 46 
feet long by 8 inches wide, are to be tested on blowers in 
the forge shops, while other belts are to be tested on wood- 
working machines. Mr. H. N. Green, the general agent of 
this belt, whose temporary headquarters are at 254 Fulton 
street, Brooklyn, N. Y., has received many highly compli- 
mentary opinions of the Maddox belting, and looks for its 
use in all departments of trade. 


Columbus Electrical Machine Works. 


The business of this house was established about eight 
years ago by the Minott Electrical Machine Company and 
came into the hands of the present owners in April, 1893. 
The firm consists of J. M. Keleher and J. Hickey and was 
organized with a capital of $20,000. The large two-story 
building occupied by them is equipped with a most com- 
plete line of modern machinery adapted to their business. 
The business consists in the manufacture of dynamos, 
motors, platers and engine governors. They also manu- 
facture all kinds of electrical appliances, as wellas pulleys, 
safting and hangers of every description, and plates for 
electrical silver and nickel plating. They also design 
steam plants, construct electric light plants and repair 
electrical machinery. They pay special attention to the 
installation of isolated plants. Mr. Keleher is a man of 
large experience as a machinist, having been connected 
With the McNamor machine works at Newark, O., for 
twenty-five years, during which time he acted as their 
superintendent for fourteen years and did most of the de- 
Signing and perfecting of their machines. Mr. J. Hickey 
is also a thoroughly experienced machinist. He has been 
in this line of business for about thirty years, and was 
seven years with Whitely, Fassier & Kelley, of Spiingfleld, 
O., where he had charge of the tool room and designed and 
superintended their special work. The отсе of the firm is 
located at No. 56 Vine street, Columbus, O. These gentle- 
men have displayed a great deal of energy in the establish- 
ment of their new enterprise and are well worthy of the 
success which they have achieved. Persons desiring work 
In the line would do well to give them a trial. 


The Піса insulator Company. 


The Mica Insulator Company of New York and Schenec- 
tady will make a fine display at the meeting of the Amer- 
ican Street Railway Association in Milwaukee. 

This will be the first time this company has made an ex- 
hibition of micanite. It will be of interest to all who are 
in need of a perfect insulator. Micanite Is surely and 
steadily being adopted as a reliable insulator not only in 
the United States but in Europe. 

This company has made severa] important improve- 


the public in Philadelphia. Capital stock, $10,000. Pro- 
moters: John W. Paul, Jr., Edw. T. Stotesbury, Philadel- 
phia; Herman Wondell, Wayne, Pa. 


The Fullner-Danhoff Electric Company, Chicago. Capi- 
tal stock, $5,000,000. Incorporators Franz Fullner, A. B. 
Coon, Henry A. Gates, William B. Keep. 


The Electric Heat Register. Company has been incor- 
porated, with a capital stock of $40,000, by J. H. Ames, of 
St. Paul, Minn. A. S. Robbins, W. F. Decker, W. R Sweatt 
and C. H. Magnuson, of Minneapolis. 


The Enid and Perry Railway Company, Guthrie, Okl.—to 
to build an electric railway between six towns in Enid 
and Perry Counties, in the Cherokee Strip, with a total 
length of forty miles. Capital stock, $500,000. Incorpo- 
rators: E. L. Dunn, Н. W. Patterson, C. O. Wood and J. W. 
Thompson, of Enid, and James A. Pearce, of Denver, Col. 


Articles of organization have been prepared incorpora- 
ting in Hartford the Connecticut Royal Arc Electric Com- 
pany, a branch of the Royal Arc Zlectric Company of New 
York City. This company will handle a new incandescent 
arc light. | 


The Hillsboro Electric Light and Water Company, Hills- 
boro, Ore.—to maintain and operate an electric light and 
water plant tn Hillsboro. Capital stock, $40,000. Promot- 
ers: Harry V. Gates, Duncan Kankin, Helen M. Gates, W. 
E. Pruyn, Hilisboro. 


The Lancaster Invest ment Company, Seattle, Wash.—to 
build and operate street and other rallways, electric light 
plants, etc. Capital stock, $100,000. Geo. H. Danner, M. 
F. Phantz, D. L. Hamaker, Manheim, Pa.; J. F. Eshelman, 
Chas. William Cropp, Jas. Skinner, Seattle. 


The Eureka Brick, Tile and Electric Company, Eureka, 
III.—to manufacture and operate brick, tile and electric 
plants. Capital stock, $50,000. Promoters: J. M. Deck, J.A. 
McGuire, W. S. Allen, Albert Gudeman, Samuel Gudeman, 
W. A Davidson, N. B. Crawford. 


--------------- 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT Í8SUED SEPT. 26-Ост. 3, 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


506,457. Trolley-Wire Support. Lucius T. Gibbs, Milwau- 
kee, Wis. Filed Oct. 15, 1892. 

505,605. Closed Conduit for Electric Railways. Geo. W. 
McNear, Oakland, Cal. Filed Aug. 1, 1892. 

506,686. Controller-Roller for Electric Cars. Ernest P. 
Warner, Chicago, Ill., assignor to the Western Electric 
Company, same place. Filed June 21, 1892. 

505,687. Automatic Passenger Train Annunciator and 
m Alfred E. Watts, Duluth, Minn. Filed Jan. 

505,841. Conduit Electric Rallway. Lawrence A. McCar- 
thy, Brooklyn, N. Y. Filed Feb. 6, 1893. 

505,994. Electro-Conducting Bearing for Trolley or Other 
Wheels. Elmer A. Sperry, Chicago, Ill, assignor to 
Frank R. Greene, same place. lled Sept. 17, 1891. 
Renewed Feb. 21, 1893. 


506,001. Controlling Device for Electric Railway-Cars. 
Wiliam P. Coldren, Lebanon, Pa., assignor of two- 
thirds to Jacob M. Shenk, same piace, and William H. 
Conrad, Keading, Pa. Filed April 22, 1898. 

506,048. Trolley-Wire Support. Maurice Hoopes and Oscar 
S. Hertzog, Lynn, Mass. Filed July 1, 1808. 

506,124. Hlectric-Railway System. Harry A. Lewis, Nor- 
ristown, Pa., assignor of three-fifths to John T. Dyer, 
same place. Filed March 3, 1893. 

506,149. Electric-Trolley Wire Crossing. Edgar P. Bin- 
ford, Cincinnati, Ohio. Filed Nov. 8, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


505,585. AdjustableSupporter for Electric or Other Lamps. 
Otis C. White, Worcester, Mass., assignor of one-half 
to George E. Francis, same place. Filed Mar. 31, 1898. 

505,913. Incandescent Klectric Light. Henry D. Burnett, 
Lynn, and Samuel E. Doane, Swampscott, Mass., 
assignors to the Thomson-Houston Electric Company 
of Connecticut. Filed June 27, 1899. 


DYNAMOB, MOTORS, ETC. 


505,505. MU Ina Motor. Louis Bell, Boston, Mass., ав- 
signor to the General Electric Company, same place. 
Filed June 14, 1893. 

505,589. Fleld-Magnet Core for Dynamos or Motors. 
George 8. Strong, New York, N. Y., assignor to James 
N. Gamble, Cincinnati, Ohio. Filed Feb. 8, 1892. 

505,594. Controlling Device for Electric Motors. Chas. G. 
Curtis, New York, N. Y. Filed Oct. 22, 1892. 

505,622. Dynamo-Electric Machine. Arthur 8. Atwater, 
Cleveland, Ohio, assignor to the Atwater General Elec- 
tric Company, same place. Filed Jan. 28, 1899. 

505,665. Dynamo-Electric Machine or Electric Motor. 
Robert Lundell, Brooklyn, assignor of two-thirds to 
Edward H. Johnson, New York, N. Y. Filed Oct. 31, 


1892. 

505,729. Armature for Electric Motors. William J. Sher- 
wood, Ashtabula, Ohio. Filed April 16, 1891. 

505,788. Electric Motor. Ralph Ashley, Philadelphia, Pa., 
assignor of one-half to Charles W. Kennedy, same 

lace. Filed May 20, 1888. 

506,859. Alternating-Current Motor. William Stanley, Jr., 
and John F. Kelly, Pittsfield, Mass., assignors to the 
Stanley Laboratory Company, same place. Filed June 


8, 1892. 

505,914. Regulator for Dynamos. William H. Elkins, Cam- 
bridge, Mass. Filed Nov. 21, 1892. 

505,996. Armature for Electric Machines. Albert Schmid, 
Pittsburg, Pa. Filed Nov. 8, 1898. 

505,927. Altomiating сиге Generator. Albert Schmid, 
Pittsburg. Pa. Jed Nov. 8, 1892. 

505,998. System of Electrical Distribution. Charles P. 
Scott, Pittsburg, Pa., assignor to the Westinghouse 
Electric and Manufacturing Company, same place. 
Filed Sept. 28, 1892. 

505,957. Armature. Martin Rahner, Union,N.J. Filed 
Dec. 7, 1892. 


BATTERIES. 


505,467. Secondary Battery. Isidor Kitsee, Philadelphia, 
Pa. Filed May 28, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


505.628. Duplex Telephony. William Marshall, New 
OU N. Y. Filed Feb. 38, 1892. Renewed July 8, 


506,730.  Telephone-Circuit. Theodore Spencer, Cam- 
bridge, assignor to the American Bell Telephone Com- 
pany, Boston, Mass. Filed Feb. 20, 1898. 

506,917. Transmitting Telephone. Silas W. Holman, 
Boston, Mass. Filed May 4, 1°93. 

506,132. Coin Controlled Telegraphic Call Apparatus. 
. Poore, Putney, England. Filed March 29, 


505,724. Coin Controlled Electric Call Apparatus. Gray- 
don Poor e, London, England. Filed May 16, 1892. 


ALARMS AND SIGNALING APPARATUS. 


505,819. Fire-Alarm System. Harry T. Downs, New York, 
N. Y.,assignor of one-half to Loren N. Downs, same 
place. Filed Oct. 1, 1892. 

505,884. Fire-Alarm. August Crastin, Cleveland, Ohio. 
Fiied Jan. 6, 1893. 

505,838. Contact for Signaling to Cars. Frank E. Kins- 
man, Plainfield, N. Filed May 26, 1892. 


MISOELLANEOUB. 


505,561. Electrical Connection. William I. Smith, Mem- 
pans, Tenn. Filed April 19, 1892. 

505,669. Means for Preventing Railroad Collisions. 
Eduardo M. de Monte and Carl Jost, Bombay, India. 
Filed Oct. 28, 1892. 

505,715. Apparatus for Molding and Pressing Carbons. 
Louis B. Marks, New York, N. Y., assignor to the 
Washington Carbon Company, Washington, Pa. Filed 
Oct. 26, 1892. 

505,798. Manufacture of Cables for Multiple Switchboards. 
Oro A. Bell. Brooklyn, N. Y.,assignor to the Western 
Electric Company, Chicago, III. Filed Nov. 7. 1892. 

505,808. Electric Time Cut-Out. Frank Beland, Cairo, Ill. 
Filed July 8, 1893. 

505,822. Protector for Pipes from Powerful Electric Cur- 
rents. Frederic Egner, St. Louis, Mo. Filed June 17, 


1893. 

505,838. Lathe for Dressing Commutators. James A. Me- 
bane, Wytheville, Va. Filed Jan. 98, 1898. 

505,800. Method of Working Condensers. William Stanley, 
Jr., John К. Kelly and Cummings C. Chesney, Pitts- 
field, Mass., assignors to the Stanley Laboratory Com- 
pany,same place. Filed March 18, 1893. 

505,895. Apparatus for the Klectrelytic Production of Soda 
and Chlorine. Elisha B. Cutten, New York, N. Y. 
Filed Dec. 30, 1891. 

505,911. Rheostat. Alexander Wurts, Pittsburg, Pa., as- 
signor to the Westinghouse Electric and Manufactur- 
ing Company. same place. Filed Dec. 22, 1892. 

505,912. Cleat for Holding Insulated Electric Wires. 
Elisha W. Buffinton, Fall River, Mass.. assignor cf one- 
half to Albert F. Dow, same place. Filed June 1, 1893. 

505,916. Insulating Compound and Method of Manufactur- 
ing the Same. Joseph Hoffman, Schenectady, N. Y., 
assignor to the General Electric Company of New York. 
Filed Dec. 2, 1892. 

506,002. Insulating Support for Metallic Circuit. Alfred 
C. Cousens, Boston. assignor. by mesne assignments, 
to Charles A. Stone, Newton, Mass. Filed Мау 6, 1898. 

506.084. Insulating Joint. Samuel W. Burtchaell, San 
Francisco, Cal. Filed June 20, 1892. 

506,066. Means for Determining the Presence and Inten- 
sity of Atmospheric Electricity. Jesse Opperman, 8t. 
Louls, Mo. Filed Feb. 15, 1898. 

506,092. Electrical Switch. Carl О. C. Billberg, Philadel- 

hia, Pa. Filed July 28, 1893. 

506,169. Electric Elevator. Ernest R. Esmond, New York, 

N. Y. Filed Feb. 21, 1898. 
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MATHER ELECTRIC COMPANY'S WORLD'S FAIR EXHIBIT. 


(SEE PAGE 174.) 


174 
World's Fair Notes. 


The Mather Electric Company's Plant in Machinery 
Hall, Section C. 

This exhibit contains two compound wound 
electric power generators, capacity of 225 к. w. 
each, and working at а potential of 550 volts 450 
revolutions per minute, and two compound wound 
electric power generators, capacity of 120 к. w. 
each, and working аба potential of 550 volts 525 
revolutions per minute. 

The 225 K. w. generators are 6-pole machines 
with field magnets and armature supports cast in 
one piece without joints except between the 
upper and lower half of the field. 

The winding of the armat.re is such that there 
are only two paths for the current through the 
armature, and yet opposite bars of the commuta- 
tor are connected and во maintained always 
exactly at the same potential. The commutators 
are cross connected, so that the opposite barsare 
maintained always at the same potential, therefore 
it is possible to use either all the sets of brushes 
or any two sets, as may be desired. 

The generators are mounted on sliding iron 
bases fitted with four screws, connected together 
in pairs by means of а chain, and operated by 
ratchets so that the generator can be kept in per 
fect alignment and the tension of the belt regu- 
lated. 

The base frames are firmly bolted down to the 
foundations, which in this case are made of heavy 
timber and hard burned brick laid in Portland 
cement. 

The four generators are connected to one set of 
bus- bars, so that all the machinescan be operated 
in multiple when desired. 

The switchboard to which these generators are 
connected is made of slate slabs set in a steel 
frame, making the switchboard self-contained. 

On it are mounted four rheostats, four triple 
pole switches through which the generators are 
connected to the bus-bars, four ammeters which 
record the quantity of current generated by each 
machine, one voltmeter which is so connected 
by means of their voltmeter switch that readings 
may be taken from either generator or from the 
bus-bars by moving the switch bar on the respec- 
tive points, one differential indicator which 
may be connected by means of their indicator 
switch to any one of the generators when it is de- 
sired to throw one or another of the generators 
into circuit while one or more are in operation, 
and this instrument indicates correctly when the 
machine to be thrown in circuit attains the 
proper potential. 

There are four double pole single throw 
switches through which the circuits are connected 
to the bus-bars, four ammeters which show the 
quantity of current used on each circuit, and the 
circuits are protected by meaus of double pole 
safety cutouts which carry a fusible strip of suit- 
able capacity, and are further protected by 
means of the automatic adjustable circuit-break- 
ers mounted on separate frames behind the 
switchboard. 

The switchboard is encased in a massive frame- 
work of pure Doric style, and finished in white 
enamel and gold. 

The bus-bars and all the connections between 
the switches and instruments are of the best 
quality of copper, of ample capacity, symmetri- 
cally mounted on the back of the switchboard, 
all polished and lacquered. 

These generators have been supplying the 
current for operating the motors in the Minesand 
Mining Building, Agricultural Building, the 
Movable Sidewalk on the pier, the Mather Elec- 
tric Company’s exhibit plant in the Electricity 
Building, and other motors. 

The generators are all finished in white and 
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gold, the whole plant presenting a handsome and 
imposing appearance, 

These power generators are particularly 
adapted for street railway work, mining work 
and factory power plants, their regulation being 
superior and their efficiency at the highest 
point. 


The Hicks-Troy Door Opener. 

The Hicks-Troy door opener, which we illus- 
trate herewith, has turned out to be one of the 
most novel and interesting exhibits in Electricity 
Building. Owing to some difficulty in getting 
the proper machinery, the firm were unable to 
complete their exhibit for some months after the 
Fair opened. Since they have completed the 
arrangement of the doors, the exhibit has been 
literally besieged by visitors who desire to see 
“a door opened by electricity." The operation 
and mechanism are extremely simple. The doors 
are hung on ordinary hinges with spring attach- 
ments which have a tendency to throw the door 
open. Electricity is brought into play to close and 
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An Electrical Man in Politics. 


Mr. James А. Roberts, of Buffalo, who is 
widely known in the electrical field, has been 
nominated on the State ticket for Comptroller. 
Mr. Roberts, who for some time represented 
Erie County in the Senate and Assembly, settled 
in Buffalo some years ago, where he went to take 
the position of superintendent of a school at 
that place. He subsequently studied law, in 
which field he has built up a large practice. He 
is widely known among electrical men, on ac- 
count of his numerous connections in this busi 
ness, being one of the fcunders of the old 
Thomson-Houston Company of Buffalo, vice- 
president of the Buffalo and Belleview Street 
Railway Company, vice president of the Buffalo 
and Niagara Falls Electric Light and Power 
Company, and secretary of the Buftalo General 
Electric Company. Mr. Roberts is eminently 
qualified for the office to which he is nominated, 
and his electrical friends wish him every success 
in his coming campaign, 


Tue Hicks. Troy Door OPENER. 


hold the door shut. This is accomplished through 
the means of a small electric motor which is 
mounted in the neigh orhood of the door. A 
small cord is attached to an arm extending out 
from the top of the door, the cord then passing 
over а pulley on the door frame to the motor, 
whose function is to wind up the cord after the 
door has opened. The electrical mechanism is 
put in operation by a person who desires to pass 
through the door stepping on a mat which closes 
the circuit and allows the springs to come into 
operation. As soon as the mat is relieved of the 
pressure the current is interrupted, but the 
swinging of the door has closed a magnetic 
switch in connection with the motor which oper- 
ates to wind up the cord and thereby close the 
door. 

The invention is credited to Messrs. R. F. 
Troy and O. H. Hicks, of Chieago, who are 
showing several of the doors in operation in the 
southeast gallery of the Electricity Building at 
the Fair. 


The New York Electrical Society. 


The 153d meeting of the New York Electrical 
Society will be held at Columbia College on 
Tuesday, October 31, at 8 P. M. 

Mr. D. McFarlan Moore will lecture on Elec- 
tricity in Advertising," and will deseribe the 
latest developments in this branch of electrical 
application. 


DeLand’s Synoptical Index. 


The excellent index of current electrical litera- 
ture whicb has formed a leading feature of 
"lectrical Engineering is to be still further ex- 
tended in its scope and will hereafter be printed 
on separate sheets, each sheet to be devoted to a 
single subject. 

This arrangement is with a view to filing the 
index under each general head separately if de- 
sired, and judginy from the thorough character 
of Mr. DeLand’s index heretofore, the new sys- 
tem promises to furnish the most complete and 
best arranged synopsis of electrical literature 
ever published. 

The value of Mr. DeLand’s work in this direc- 
tion has been thoroughly recognized from the 
start, and ELECTRICITY wishes him every success 
in the prosecution of his new project. 

Electricity in addition to its other manifold 
uses ів а sanitary agent. When Professor Tyn- 
dall was experimenting with atmospheric dust in 
his researches on the origin of the lowest forms 
of life, he found that an electric discharge passed 


through а dusty atmosphere purified it by cans- 
ing the minute particles to settle. And Jong be- 
fore these researches, it was commonly said and 
believed that a thunderstorm purified the air. 
Thus a scientific foundation is found for the 
popular belief, and the lightning flash takes its 
place as an accredited sanitary agent. 
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The Milwaukee Convention. 


Twelfth Annual Meeting of the American 
Street Railway Association. 


The twelfth annual meeting of the American 
Street Railway Association was held in the 
Assembly Hall of the Milwaukee Industrial Ex- 
position Building, October 18-20. 


WEDNESDAY’S PROCEEDINGS. 


The president called the meeting to order and 
introduced Mayor John C. Koch, of Milwaukee, 
who welcomed the delegates as follows: 


It affords me great pleasure in meeting you 
to-day iu our city and in our Exposition 
building. I welcome you and extend to you the 
freedom of the city. 

Gentlemen, you are interested in one of the 
great forces of modern times, which builds up 
large cities and gives us the convenience of rapid 
transit. The street railways are great factors in 
our progress. They relieve the large cities from 
being overcrowded and allow the spreading of 
our population over widely extended territories, 
thereby giving the people the benefit of fresh air 
in the suburban neighborhoods, which is of in- 
estimable value to the health and happiness of 
the population of large cities. 

J hope this meeting will be productive of 
much good and have a satisfactory result. I hope 
also that besides the practical part of this meet- 
ing, you will enjoy your visit to our city and 
that friends here will take good care of you. 
Gentlemen, you are welcome." 


President Longstreet responded briefly to the 
welcome of Mayor Koch, and addressed the con- 
vention as follows: 


This has been a busy year in the great work of 
consolidation, reorganization and active progres- 
sion; the financial cloud which has hung so 
threateningly for so many months over every in- 
dustry in our land has had its retarding effect 
upon our particular industry, but perhaps it has 
affected our business in а less degree than any 
other branch of business employing solarge а 


capital. 

The hundreds of millions of dollars invested 
in urban and suburban transportation, will 
always be а safe investment. If, in our enthusi- 
asm we bave sometimes over-discounted the 
future we have only to wait а little longer period 
for the dividends which are sure to come. 

Financial panics through which we are now 
passing are of irregular occurrence, yet they are 
sure to reappear, affecting receipts апа making 
economies of management а subject of deep 
study. 

In my experience, covering a period of nearly 
thirty years, I have found it better to keep up 
the quality of service at such times even at the 
expense of dividends for the time being; the 
public by a more liberal patronage will eventu- 
ally more than make up the loss which would 
follow on the heels of a reduced and debased 
service; the faithful employee and the roadbed 
and equipment should be the last to suffer. 

Economies should Баты in other directions— 
in the purchase of supplies, in better methods of 
work and in improved appliances, aiming always 
for the best service at the least possible cost; and 
that, gentlemen, is the fundamental principle of 
the prime reason for our organization; and that 
is why, in just such times as we are now passing 
through, we should see if some plan cannot be 
devised which will increase the usefulness of our 
Association. 

The statistics of our business which a dozen 

ears ago looked so large are dwarfed into abso- 
ate insignificance by the figures of to-day, and 
yet the work has only just begun; very much 
more progress will be made in the next decade 
than has been made in the last, and therefore 
an active struggle to get the best results and to 
keep thorough у up to date" in all the details 
of construction, equipment and management 
will be worth more to our interests than can be 
foretold. 

The report of the Executive Committee was 


read by Secretary Richardson, and showed that, 
after numerous consolidations among members, 
the present membership is 200 companies. 

-The committee congratulated the inventors, 
manufacturers and all others who contributed to 
the street railway part of the Columbian Exposi- 
tion in both the Transportation and Electricity 


Buildings; and also congratulated the Exposition 
authorities on their success in having given to 
the world, and especially to the United States, 
the greatest Fair the world has ever seen. 

The committee paid a fitting tribute to the 
memory of James W. Hyatt, of Norwalk, Conn., 
George D. Capen, of St. Louis, and Edward E. 
Denniston, of Philadelphia, members of the Asso- 
ciation, who had died during the year. 

After considering at some length the formation 
of the American Street Railway Industrial Asso- 
ciation, the chief feature of which would be a 
two or three weeks’ exhibit annually of street-rail- 
way apparatus, the committee decided that it was 
best to hold the project in abeyance until general 
business has improved. 

The report of the treasurer was read, and 
showed receipts and expenditures during the 
year as follows: 


Кесе1р(в............................... ...%8,763.77 
Ехрепвев.................. ............... 6,541.48 
Balance............... ......... .$2,922.29 


The convention then adjourned until 8 o'clock 
р. M. 
WEDNESDAY EVENING SESSION. 


Mr. O. T. Crosby being called upon to give his 
opinion of the relative conditions of the power 
required in the generator and the engine, said in 
part : 

The question is in regard to the proper propor- 
tion to be established between the rated capacity 
of dynamos and engines. I have believed for 
some time that the best practice is that an engine 
should be.at least no greater in capacity than the 
dynamo to which it is attached. The engine will 
certainly not do its work as economieally if it be 
run ordinarily at a considerably lower output 
than the output for which it has been calculated 
аза normal output. The dynamo does not suffer 
by any means во badly in thus being brought be- 
low its rated work. If, therefore, an engine of 
600 н. P. be attached to а dynamo of 500 H. P., 
the man running the station will ordinarily and 
very properly limit the load which is thrown on 
the couple, since they now constitute & couple, 
below the capacity, as he understands it, of the 
dynamo rather than of the engine. He will en- 
deavor to keep within safe limits with respect to 
his dynamo. In thus keeping within safe limits 
with respect to his dynamo he is keeping too far 
under the limit with respect to the engine for 
economical work. The dynamo ів not what you 
should have unless it can be run at its rated load 
without any injury. 

'There is another point ав between vertical and 
horizontal engines. I do not think the matter as 
far as it went this morning was presented just as 
it should have been. "There is no difference in 
the machines, intrinsically,as to their value. You 
can make a aplendid vertical engine, and you can 
make a splendid horizontal engine. A vertical 
engine as vompared with a horizontal engine in- 
volves a difference in the space occupied; and 
space represents money investment; and there, 
in my opinion, is the most of the whole question. 
There is enough experience in the engineering 
practice to justify us in feeling that vertical en- 
gines and horizontal engires are almost equal in 
value and driving power. 

The location of the station is always an impor- 
tant matter, especially as to the cost of conduc- 
tors and the question of condensing engines. In 
the case of a man who 18 in a city with a river 
running through ıt in such shape that he can put 
his station near it, he will be at once led to the 
condensing engine. 

The next paper read was the report of the Com- 
mittee on Heating and Lighting of Street Rail- 
w&y Cars, which was received &nd ordered to be 


placed on the minutes. 

The report of the Committee on Standards 
was called for, and Mr. O. T. Crosby, chairman 
of the committee, reported that no written report 
had been prepared; that the committee regretted 
not having a report ready, but it was unavoid- 
able. The committee was continued another 
year. 

The president announced the next business to 
be а report from the Committee on “ Can the 


T Rail be Satisfactorily Used in Paved Streets? 
A letter from Mr. C. Densmore Wyman, the com- 
mittee on this subject, was read, in which he regret- 
ted his inability to prepare а report, owing to the 
demands of other duties. The president then 
requested a discussion of the subject by the meet- 
ing, after which, on motion, the appointment of 
а Committee on а Standard Rail for Street Rail- 
way Use was referred to the Executive Commit- 
tee. 
| THURSDAY MORNING SESSION. 


The first business was the reading of the paper 
on ‘‘Storage Batteries in Connection with Cen- 
tral Stations for Utilizing Surplus Energy for 
Lighting or Power.” 

The paper was read by the secretary. 

Mr. Mailloux—I earnestly hope that the mem- 
bers will discuss this paper. Ав street railwa 
men, you are all interested in getting the fuil 
percentage of your production of power. Our 
experience with storage batteries in this country 
has been negative, passive and generally unsat- 
isfactory. It ів in my opinion largely due to the 
fact that we have attempted to accomplish too 
much. Abroad it has been quite the reverse. 
They have made more substantial batteries, and 
have taken advantage of the fact that in central 
stations there is no objection to putting in a large 
amount of material to make the machinery anffi- 
ciently robust and large, even though it may have 
а much lower capacity for the same weight and 
cost. I believe that one of the most important 
things to be done is to get at the efficiencies of 
the engines under varying conditions. I sub- 
mit that it is of the highest interest to know 
whether your engines are consuming 20 pounds 
of water per horse power hour or 60 pounds; and 
I do not think the Association could do better 
work than to take steps to have the fact ascer- 
tained, to find out what, for example, on a ten 
car road is the average consumption with a cer- 
tain type of engine per horse power hour; and so 
on with a 20, 30 and 40 car road under the same 
or other conditions. "There is & great difference 
of opinion to-day ав to whether compound en- 
gines are adapted to use in central stations for 
railroad purposes, There is no doubt that they 
arethe best with storage batteries, because you 
have а constant load, which is the ideal condition 
in which condensing engines can give their high- 
est efficiency. 

On motion, the report was received and ordered 
to be placed on the minutes. 

Mr. Elmer А. Sperry then read а paper on 
Traction and Street Railway Trucks which 
was received and ordered to be printed. 

Mr. O. T. Crosby then introduced Mr. Fritz, 
of the Bethlehem Iron Works, who was in- 
vited to address the meeting. 

Mr. Fritz said that he was entirely unprepared 
to make any remarks; that he did not come to 
make & speech, but to form the acquaintance of 
the members; that he was a man of work rather 
than a talker; and thanking the convention for 
its courtesy, begged to be excused from making 
any remarks. 

The president appointed the following gentle- 
men the Numinating Committee to nominate offi- 
cers and select a place for the next meeting: 

Messrs. Lang, of Toledo, O.; Hean, of St. 
Joseph, Mich.; Baumhoff, of St. Louis, Mo.; 
Rugg, of Pittsburg, Ba. ; Stephenson, of Wash- 
ington, D. C.; Lusher, of Montreal, Canada; 
Perrins, Trenton, N. J. 

Mr. Payne, of Milwaukee, here announced 
that the Wisconsin Telephone Company desired 
to extend to the gentlemen in attendance at the 
meeting the use of its long distance wires, run- 
ning to all sections of the country, freeof charge, 
for business or social purposes. 

The announcement was greeted with applause. 

Mr. Payne also announced that the Bell Tele- 
phone Company extended an invitation to the 
delegates to visit their exhibit at the World’s 
Fair, where they would be pleased to show the 
appliances and the improved methods of the 
telepbone art. Mr. Payne said he had no doubt 
it would be a great benefit to all to know more 
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about the intricacies of that very delicate instru- 
ment the telephone. The telephone system and 
the street railway system do not always get on 
well together, unless they are properly built, 
and, no doubt, it would be to the mutual ad- 
vantage of all concerned if they should become 
better acquainted each with the other. 


THURSDAY AFTERNOON SESSION. 


The first paper read was Direct Driven Gen- 
erators,” which was ordered to take the usual 
course. 

The secretary announced that if there were 
any gentlemen who desired to make a tour of the 
car stations and power house cf the Milwaukee 
Street Railway Company on Friday. cars would 
be placed at their disposal for that purpose. 

Mr. Armstrong, of Camden— would like the 
convention to hear & short paper on an impor- 
tant subject. І do not want to take up the time 
of the meeting, but the subject treated in the 
paper I think will be interesting to the conven- 
tion. It has been prepared by the electrician of 
our compeny, and is on Magnetic Cutouts. 

The privilege was accorded to W. E. Barring- 
ton, of Camden, to read the paper, which was 
ordered filed and printed in the minutes. 

The secretary announced that the following 
companies had become members of the Associa- 
tion : 

Chicago, Ill. — Calumet Electric Street Railway 
Company. 

Marinette, Wis. —Marinette Electric Light and 


Railway Company. 

New Orleans, La.—New Orleans Traction Com- 
pany. 

Mr. Lang, as chairman of the Nominating 


Committee, reported that the committee recom- 
mended the following officers : 

President, Henry C. Payne, Milwaukee, Wia. 

1st Vice-President, W.J. Stephenson, Washing- 
ton, D. C. 

2d Vice-President, James R. Chapman, Grand 
Rapids, Mich. 

8d Vice-President, Lewis Perrins, Jr., Tren- 
ton, N. J. 

Secretary and Treasurer, W. J. Richardson, 
Brooklyn, N. Y. | 

Executive Committee: D. F. Longstreet, Den- 
ver, Colo.; Thomas Н. McLean, Indianapolis, 
Ind.; Edward Whittaker, St. Louis, Mo.; W. Y. 
Seper, Ottawa, Canada; E. 8. Goodrich, Hart- 
ford, Conn. 

Mr. Lang—Mr. Burt, who is president of the 
Atlanta Consolidated Street Railway Company, 
appeared before the committee and extended an 
invitation for the Association to meet in Atlanta 
next year. He left no doubt in the minds of the 
committee that there was sufficient hotel accom- 
modation, and that there would be ample pro- 
vision made for the supply men for their exhibits, 
even if they had to erect a building for that pur- 
pose; that they had the reputation of enterprise 
to meet any such emergency. The committee 
feels that if the Association decides to go to that 
city, it will be pleasant and instructive to all. 
The committee, therefore, recommends Atlanta, 
Ga., as the next place of meeting. 

А motion was then made that Mr. Rugg, of 
Pittsburg, cast the ballot of the Association for 
the gentlemen named as the officers for the en- 
suing year. 

Mr. Hurt was appointed teller. 'The teller an- 
nounced & unanimous vote for the persons 
named, and the chairman declared them to be 
elected, 

Mr. McNamara, of Albany, moved that the rec- 
ommendation of the committee as to holding the 
next meeting in the City of Atlanta be adopted. 
Carried. 

Mr. Lusher, of Montreal—At the meeting of 
the committee this afternoon, in arranging for 


the next place of meeting, I desired to get in 
edgeways that there was such & place as Mon- 
treal. I was ruled out of order, being a member 
of the Executive Committee. We should be very 
much pleased if the Association would hold its 
meeting in our city the year after next. Of 
course, if you come tous in Montreal you will be 
coming to foreigners; but we will treat you in а 
kindly way. We have good hotels— we all like 
good hotels and what they bring forth—and we 
think we have many things of interest in our 
city, and would like to have you come. Please 
think this matter over during this year, and 
at the next meeting we hope you will make 
up your minds to pay us a visit. 

Mr. Longstreet then introduced Mr. Payne to 
the convention, who said : 


Mr. President and gentlemen, I thank you 
for the' high honor conferred upon me by 
this election. I shall endeavor to maintain 
во far as lies in my power the high standard 
heretofore prevailing in this Association. I wil] 
not take up the time of the ше = trying 
to make а speech; and again I thank y 

Mr. Burt—Mr. President and e ontlanicn of the 
convention, I wish to assure you that I feel great 
pleasure in the announcement just made that 
Atlanta bas been selected as the place for your 
next convention. І can assure you of a hearty 
welcome; and I earnestly hcpe that each and 
every gentleman here will be present with us at 
that time. We would like you to see what we 
have been doing in the last twenty-five years. 
We will give you the best we have in our shop. 


The president next introduced Mr. Herbert 
Claude, of Washington, D. O., who explained the 
operation of the conduit railway system in that 
city, and was followed by Mr. M. D. Law, who 
spoke of the construction of this line, which 
was done under his superintendence. 

At the close of these remarks. Mr. Baumhoff 
moved the following resolution, which was car- 
ried : 

Resolved, That the Executive Committee be 
requested to draft suitable memorial to the 
various State legislatures and municipalities, 
asking them on behalf of the American Street 
Railway Association to enact law to prohibit the 
common practice of children jumping on and off 
moving cars, and that copies of tho same be fur- 
nished each member company of this Associa- 
tion. 

Mr. Lang moved that the convention return its 
thanks to the Milwaukee Street Railway Com- 
pany and the various euterprising men in the 
city who have extended special invitations 
for their kind and hospitable treatment while 
this convention has been in session. The motion 
was carried and the meeting then adjourned. 


The Entertainment. 


The delegates were royally treated by the citi- 
zens of Milwaukee, and will remember the town 
with pleasure until able to pay another visit. The 
hotels are good, the Plankinton being especially 
entitled to praise for its service and courteous 
treatment of its many guests. 

On Wednesday afternoon the entire delegation 
was taken in special cars over the electric line to 
the power house, stoppiug at the immense engine 
works of the E. P. Allis Company, where a sub- 
stantial collation was served. This trip also in- 
cluded & close inspection of the Pabst brewery 
and its product, both of which are beyond criti- 
cism. 

On Thursday and Friday the ladies were inthe 
hands of the reception committee, and made 
several excursions about the city. 

Thursday evening the banquet at the Pfister 
was attended by about 300, and was an enjoyable 
affair. 

The J. G. Brill Company, the Railway Equip- 
ment Company and others kept open house in their 
parlors, and altogether there was no lack of cor- 
dial entertainment. 


The Boston Specialists. 


The Boston delegation started from Boston 
aboard the special cars Salmon River and Indi- 
апа оп Saturday at3 P. м. Their route was via 
Boston and Albany, New York Centraland Mich- 
igan Central roads, and they arrived in Chicago 
on Sunday night. Nearly all the gentlemen were 
accompanied by their wives, daughters or sweet- 
hearts, and the party was а merry one, number- 
ing sixty-one passengers. Following is the reg- 
iBter : 

W. P. Ferguson, E. P. Shaw, Б. S. Brown, Н. 
A. Willis, W. W. Sargent, E. E. Foster, A. F. 
Breed, John Gorman, W. 8. Mendell, E. О. 
Evans, Chas. Odell, Franklin Woodman, Н. B. 
Rogers, C. E. Barnes, Н, Н. Damon, E. 8. Beld- 
ing, Samuel Winslow, E. 8. Goodrich, E. F. 
Page, E. L. Fairbanks, H. R. Goodenough, G. 
M. Hoadly, G. R. Reed, C. D. Morse, 0.8. 
Clarke, E. P. Shaw, Jr., James S. Shaw, C. F. 
Luther, Geo. F, Morse, W. C. Kuntz, Eben Sum- 
ner, Bill Nye, Col. J. H. Cunningham, P. F. 
Sullivan. 

List of Street Railway Delegates and Attendants. 
Armstrong, E A, Camden, Adkin, James, St. Louis. 


N. J. Ashton, Jr., 8 K, Milwaukee. 
Ahearn, T, Ottawa, Can. Atkinson, J M, Burlington, 
Addison, T, General Electric Iowa. 

Co. Arnold, B J, Chicago. 
Andrew, P, The J. G. Brill Adams, W, The J. G. Brill Co, 

Co. Ackerman, P C, New York. 


Bradley, E A, Waterbury. 
Brenner, W H, Montreal. 
Baker, N F, Washington, 
D. C. 
Binner, E, Dayton, О. 
Bimminger, J, Milwaukee. 
Bailey, T P, Kalamazoo. 
Belden, D A, Aurora, ІШ. Bradford, H P, Cincinnati. 
Blum, Isaac, Philadelphia. Brown, RS. Gloucester, Mass. 
Burke, M F, Terre Haute. Breed, Amos F, Boston. 
Bean, W W, St. Joseph, Mo. Browning, G G, Camden, N.. 
Ballard, W J, Dubuque, Та. Bemis, P S, Jr., Chicago. 
Blood, J B, Generai Elec. Co. Beach, R H, General Elec. Co. 


Baumhoff. С W, 8t. Louls. 
Bickford, J H, Scranton, Pa. 
Brown, F W, Youngstown, O. 
Burt, T M, Berlin, Ont. 
Bartlett, A, Los Angeles, Cal. 
Becker, Danforth, Milwaukee 
Bowen, M K, Chicago. 


Balley, T P, M “ Baylor, А К, se “ 
Bannister, L. Westinghouse Brown, RS, Westinghouse Co. 
Co. Bragg, C A, “ “ 


Burrows, Т W, Westing- 
house Co. 

Connette, E G, Nashville. 

Charlton, B E, Hamilton, 


Brill, J, The J. G. Brill Co. 
Bartlett, E E, New York. 
Carpenter, R, Mansfield, О. 
Candee, J C, Bangor, Me. 
Ont. Crosby, O T, Wilmington, 
Colliander, A, Chicago. N. C. 
Christopher, J M, Baltimore. Carr, W F, Roanoke, Уа. 
Conovers, € C, Hot Springs, Cameron, W 8, Jamestown, 


Ark. N. Y. 
Clegg, C B, Dayton, Ohio. Crawford, R C, Chicago. 
Corwin, DB, “ * Candee, L, New Haven, Conn. 


Crossman, T E, Brooklyn. Clarke, E P, Los Angeles. 
Crowley, H J, Atlanta, Ga. Colby, F L, Rockford, Ш. 
Clark, W J, General Electric Collins, C E, General Electric 


Co. Co. 
Clarke, W C, Westinghouse Corwin, S, The J G Brill Co. 
Со. Crane, J O, New York. 


Cutter, George, Chicago. Cary, P H, da 

Corpening, C M, “ Dixon, HA, Port Huron, Mich. 
Degen, N E, Manistee, Mich. Durnin, T J, Milwaukee. 
Doremus, H M, Bridgeport. Delaney, W H, New York. 
Dunning, R, Buffalo, М. Y. Durbin, C К, Denver, Col. 
Dean, W W, Hamilton, Can. Dickson. W D, Great Falis, 
Dixon, A, Port Huron, Mich. Mont. 

Dorr, С A, Charlotte, N. Y. Duncan, E, Dubuque, Iowa. 
Dean, J, Hamilton, Ont. Downs, K E, Kalamazoo, 
Davis, N A, Cincinnati. Degenhart, Fred, Chicago. 
Everett, H A, Cleveland. Edwards, F, Lincoln, Neb. 
Ellis. С E, Philadelphia. Elliott, Miller, Pittsburg. 
Evans, Major H C, The John- Evans, E O, Johnson Co. 


son Co. Evans, O C, dd 
Fenimore, Е, Phoenixville, Frenyear, T С, Gloversville, 
Ра. М.Ү. 


Flynn, C E, Peoria, Ill. Foster, E C, Boston. 

Ferguson, W B, Haverhill, Flesh, L M, Piqua, Ohio. 
Mass. Frederick, C R, Davenport, 

Fraser, J D, Ottawa, Can. Iowa. 

Fritz, J, Bridgeport, Conn. Fry, J Н, Detroit, Mich. 

Foster, W H, Pittsburg. Field, A W, New York. 

Gettschall, W C, Muncie, Glass, A, Washington, D.C. 


Ind. Goodwin, W W, Detroit. 
Goodrich, E 8, Hartford, Greenwood, G F, Pittsburg. 
Conn. Grover, T F, Milwaukee. 


Guyer, B H, Moline, Ill. Green, Alfred, Rochester. 

Gorman, John B, Worcester, Green, Frank B, Chicago. 
Mass. Greer, J W, San Antonio 

Griffin, W H, Galveston, Tex. Тех. | 
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Grant, John, Detroit. 
Gray, E W, Westinghouse 


Goodrich, C E, St. Paul. 
Gunn, J, Toronto, Can. 
Haynes, G D, Newark, N. J. Co. 

Hurt, Joel, Atlanta, Ga. Haynes, J E, Newark, N.J. 
Holbrook, E M, Cedar Rapids, Hilgard, F T, Milwaukee. 


Iowa. Halm, С W, ux 
Howell, T E, Dayton, O. Hubbard, F C, e 
Hayward, A H, Allentown. Hatch, W 8, Detroit. 
Hoffman, J F, Milwaukee. Hendrie. 8, 2 


Heft, N H, Bridgeport, Conn. 
Hager, W s, Wilmington, 

Del. 

Haven, W E, Fishkill. N. Y. 
Hayes, Henry, New Britain, Haute, Ind. 

Conn. Hawks, J D, Detroit? 
Hurley, P E, Trenton, N.J. Heinrichs, K H, Westing- 
Heulings, W Н, The J G Brill house Co. 

Co. Hickson, Наг: у, Chicago 
Hitts, C I, Boston. lves, E B, Philadelphia. 
Jenkins, ‘I’ M, Covington, Ky. Jewell. W 8, Anderson, Ind. 
Jones, F G, Memphis, Tenn. Johnson, J W. Kalamazoo. 
Jones, W E, St. Louis. Keitnley, Н R. Chicago. 
Kilgour, B L, Cincinnati. Klinkerfus, Milwaukee. 
Kelbe, J W, Baltimore, Md. Klau, G W, pe 
Kelly, W T, Columbus, O. Kelsey, I A, New Haven. 
Knowles, P L, Phoenixville, Klogston, WW. Montgomery, 


Henry, D F, Pittsburg. 

Hay, A E, Chambersburg, Pa. 
Hulsizer, John, Joliet, Ill. 
Harrison, Russell B, Terre 


Pa. Ala. 
Kuntz, C, Pittsburg. Knight, W H, беп" Elec. Co. 
Krider, J S, i Kemp, — —, Chicago. 


Lee, P, Wilmington, Del. 
Law, M D, Washington, 

D. C. 

Lusher, L. Montreal, Can. 
Littell, H M, New Orleans. Lipper, M W, Philadelphia. 
Littell, H H, Buffalo, N. Y. Lougstreet, D F, Denver. 
Lawless, EJ, Paterson, №. J. Liggett, J C, Detroit. 
Littlefield, W 8, Johnson Lockwood, J E, Detroit. 

Co. Louthit, W 8, Chicago. 
McLean, T H, Indianapolis. McNamara, J W, Albany. 
Morse, G C, Taunton, Mass. McLaughlin, Chas, Paterson, 
Melms, C J, Milwaukee. McUloskie, C H, Chicago. 
McNaughton, А, " May. J M, Dubuque, Iowa. 
Maslin, G W, Brooklyn. Minary, C K, springfield, Ill. 
Minary. J 8, St. Louis. Macfar.en, LJ, Pittsburg. 
McIntire, L H, Philadelphia. Marks, Ferdinand, Philadel- 
MeCartney, J L, Noi folk, Va. phia. 

McClery, J B, Birmingham, Morris, H W, Milwaukee. 


Lang, Albion E, Toledo. 
Luther, С F, Pawtucket, R. I. 
Lyun, A W, Milwaukee. 
Leckey, R, Helena, Mont. 


Ala. McCulloch, Kobert, St. Louis. 
MeKinney, С A, Houston, Markie, A, Hazleton, Pa. 
Texas. Morton, H T, Ann Arbor. 


McQuaid, J P, Norristown, Mailloux, C О, Washington, 

Ра. D. C. 

McGiffert, J S, New Britain, McCartney, I, Norfolk, Va. 

Conn. Mendell, C 8, New Bedford, 
Moek, H A, Brooklyn. Mass. 

Murphy, Michael, Brooklyn. MacDouald, C F, 
Martin, Edward, Hamilton, Can. 

Ont. W L Mason, Milwaukee. 
McCarty, M, Westinghouse Myers, L E, Chicago. 

Co. Magee, F A, New York. 
Marsh, J W, Pittsburg. Mason, W H, Chicago. 
Newton, € E, Hartford. Ostrom, J Е. Steelton, Pa. 
Odell, Chas, Newburyport, Pierson, C Н. St. Louis. 

Mass. Patterson, W H, Blooming- 
Partridge,John N, Brooklyn. ton, Ш. 

Phillips, G A, Milwaukee. Penington, T C, Chicago. 
РМА, Thomas, Milwaukee.  Pearine, Jr., Lewis, Treaton, 
Pratt, Mason D, Steelton, N. J. 

Pa. Perrin, H P, Trenton, N.J. 
Potts, H T, Philadelphia. Payne, H C., Milwaukee. 
Peck, Prank C, Kansas City. Pantaleoni, G, Westinghouse 
Peckham, Edgar; New York. Co. 

Porter, Geo F, New York. Patton, E K, Chicago. 
Richardson, William, Brook- Rommell, W B, Pittsburg. 

lyn. Houtzahn, М H, Dayton, О. 
Rusling, T O, Chicago. Richardson, W J, Brooklyn. 
Rogers, HB, Brockton, Mass. Reed. W P, Salt Lake City. 
Rigg, J A, Reading, Pa. Rugg, J E. Pittsburg. 


Ottawa, 


Radel, Andrew, Newark, Rogers, Lewis H, Cleveland. 
N J. Reed, G F, Springfield, Mass. 

Rice, E W, Jr., General Elec Rutherford, J A, Westing- 
Co. | house Co. 

Randall, F C, The J G Brill 8hepardson, A C, Waterbury, 
Co. Conn. 


Smith, Walter C, Milwau- Smith, Clement, C, LaCrosse. 
kee. Sullivan, D W, Brooklyn. 
Scullin, Harry, 8t. Louis. Schloss, 8, Detroit. 


Smith, A P, New Bedford, Sinclair, H B, Galveston, 
Mass. Texas. 


Sullivan, P Т, Lowry, Mass. Sterling. J R, Detroit. 
Stephenson, W J, Washing- Stone, A L. Oakland, Cal. 
ton, D C. Sperry, E A, Cleveland. 


Shaw, E P, New Haven. Sargent, W W, Fitchburg, 
Shaw, P F. Newburyport, Mass. 

Mass. Short, Prof. Sidney, Cleve- 
Stedman, J. H, Rochester, land. 

N Y. Stearns, C K, General] Elec. 
Stebbins, Theo, General Co. 

Elec Co. Stewart, B F. Westinghouse 
Sanderson, E V, Westing- Co. 

house Co. Shain, Chas D, Siemens & 
Seeley, John A, New York. Halske Co. 
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Scull, W 8, Camden, N J. 
Shewmon, Allen, 


Swift, C M, Detroit. 
Racine, Shaw, Jr., E P, Norwich, 

Wis. Conn. 

Scheerer, W, Newark, N J. Smith, W H. Omaha, Neb. 
Sullivan, JJ, Philadelphia. Shelmerdine, W H, Philadel- 
Smith, W C, Pittsburg. phia. 

Stern, W A, Philadelphia. Shaffer, W, Asbury Park, NJ. 
Traggard, J G, Pittsburg. Tindolph, E F, Vincennes, Ind. 
Ticknor, Е A, Rockford. Ill. Thompson, A C, St. Louis. 
Upham, C C. Lincoln, Neb. Valentine. John, Portland, 
Von Babo, Alex. Siemens & Ore. 

Halske Co. Von Voorhis, G Н, Chicago. 
Winsor, Paul, Boston, Mass. Williams, Chas H, Manches- 
Williams, Chas А, Roches- ter, N. H. 

ter, N Y, Wright, L R, Denver, Col. 
Woodman, Franklin, Haver- Wheeler, Geo F, Dubuque, Ia. 

hill. Mass. Ward, Elias 8, Newark, N.J. 
Wood, Н Н, Birmingham. Whitehead, H C, Norfolk, Va. 

Conn. Woods, Henry F, Boston. 
Wightman.M J, Middletown, Woodruff, К S. Trenton, N.J. 

N Y. Wheeler, G K, Kalamazoo. 


Whitney, F H, Milwaukee. Wood, С V, Boston. 


Willard, Ben, Genera] Elec Wright, А D, Siemens & 


Co. Halske Co. 
Wyman, C D, New York, Yeales, К H, Chicago. 


N Y. Young, A M, New Britain, Ct. 


Newspeper Men. 


T. C. Martin. Electrical Engineer," New York. 

L. W. Collins. Electrica] Engineer,” Chicago. 

W. Forman Collins. Western Electrician,” Chicago. 
——— Kiley. ‘' Western Electrician,” Chicago, 

M. J. Sullivan, * Electrica] World,” New Yoik. 

H. W. Blake," Street Kailway Journal," New York. 
J. H. McGraw,‘ Street Railway Journal," New Vork 
——— Pennington, Electrical Industries,” Chicago. 
Short. Electrical Industries," Chicago. 

F. S. Canfield, ` Street Railway Review.“ Chicago. 
W. W. Hess, “ The Car,” Philadelphia. 

B. E. Greene, ELECTRICITY, New York. 

C. E. Stump. Street Railway Gazette,” Chicago. 

J. W. Dickerson, * Street Railway Gazette," Chicago. 
Bennett. Street Railway Gazette,” Chicago. 


The Exhibitors. 


Fulton Foundry Co., Cleveland, O., tracks. 

The Curtis Electric Co., Jersey City, N. J. 

Ellis Car Co., Amesbury, Mass. 

Baltimore Car Wheel Co., Baltimore, Md. 

Siemens & Halske Co., Chicago. 

Walker-Marshall Automatic Switch Co., Milweu- 
Кее, Wis. 

На Woven Wire Mattress Co., Hartford, 

onn. 

Viaduet Mfg. Co., Baltimore, Md. 

Sperry Electric Hailway Co., Cleveland, O. 

H. W. Johns Mfg. Co., New York. 

Charles Scott Spring Co., Philadelphia, Pa. 

Consolidated Car Heating Co., Albany, N. Y. 

W. F. С. Macallen Co., Boston. 

W. L. Adams & Co., Chicago. 

Hope Electric Appliance Co., Providence, R. I. 

Eureka Tempered Copper Co., North East, Pa. 

Paige Iron Works, Chicago. 

Pawtucket Brass Foundry. Pawtucket, R. I. 

Pinkham Car Track Sender Co., Boston. 

National Elastic Nut Co., Milwaukee, Wis. 

Safety Brake Shoe Co., Boston, Mass. 

Taylor Electric Truck Co., Troy, N. Y. 

Scanitt Furniture Co., St. Louis, Mo. 

Netional Time Recorder Co. 

Jones & Laughlins, Ltd., Pitteburg. 

Time Transfer Printer Mfg. Co., Pittsburg, Pa. 

International Electric Co., Detroit, Mich. 

Link Belt Machinery Co., Chicago. 

New Process Rawhide Co., Syracuse, N. Y. 

Burrowes Car Shade Co., Portland, Me. 

R. D. Nuttall & Co., Pittsburg. 

Reliable Mfg. Co., Boston. 

The Johnson Co., Johnstown, Pa. 

Rochester Car Wheel Works, Rochester, N. Y. 

Mica Insulator Co., New York. 

J. H. Stedman, Rochester, N. Y. 

Prohl & Fiedler, Milwaukee, Wis. 

Reliance Gauge Co., Cleveland, O. 

Jewell Belting Co.. Hartford, Conn. 

Adams & Westlake Co., Chicago. 

Wadham's Oil & Grease Co., Milwaukee. 

Standard Railway Supply Co., Chicago. 

R. A. Crawford М; Со., Chicago. 

Dorner & Dutton Mfg. Co, Cleveland, О. 

Chas. A. Schieren & Co., N. Y. 

Taunton Locomotive Mfg. Co., Taunton, Mass. 

Stern & Silverman, Philadelyhia, Pa. 

R. Bliss Mfg. Co., Pawtucket, R. I. 

риши Steel Hollow Ware Oo., Pittsburg, 


8. 

E. F. De Witt & Co., Lansingburgh, N. Y. 
St. Louis Register Co., St. Louis, Mo. 
Washburn & Moen Mfg. Co., Worcester, Maas. 
Sterling Supply Co., N. Y. 
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Stanwood Mfg. Co., Chicago. 

Standard Oil Co., Milwaukee. 

Stever Railway Joint Co., Chicago. 

Hale & Kilburn Mfg. Co., Philadelphia. 

Baltimore Sand Box Co., Baltimore, Md. 

Union Electric Co., N. Y. 

Newhaven Car Register Co., New Haven, Conn. 

The Sargent Co., Chicago. 

United States Projectile Co., Brooklyn, N. Y. 

Railway Equipment Co., Chicago. 

Cudahy Lubricating Co., Milwaukee, Wis. 

Chas. Munson Belting Co., сые 

Cutter Electrical & Mfg. Co., Philadelphia. 

Robinson Machine Co., Chicago. 

American Architectural Iron and Brass Works, 
Chicago. | 

Superior Machine Co., Cleveland, O. 

Graham Equipment Co., Boston. 

Laffin Brake Shoe Co.. Chicago. 

P. Wall Mfg. Supply Co., l City, Pa. 

Wm. Wharton, Jr., & Co., Philadelphia. 

Falls Rivet and Machine Co., Cuyahoga Falls, O. 

L. Katzenstein & Co., N. Y. 

Miamisburg Electric Co., Miamisburg, O. 

Claflin & Kimball. Boston. 

Davis Car Shade Co., Portland, Me. 

Keller Printing Co., N. Y. 

W. R. Pitt Composite Iron Works, N. Y. 

J. G. Brill Co., Philadelphia. 

Lewis & Fowler, Brooklyn, N. Y. 

Pennsylvania Steel Co., Shelton, Pa. 

S. S. Smith, Spokane. Wasb. 

Harrison & Cary, N. Y. 

Peckham Motor Truck and Wheel Co., N. Y. 

Mosher Are Lamp Co., Chicago. 

Standard Underground Cable Co., Pittsburg. 

National Conduit Co., N. Y. 

American Electrical Works, Providence, R. I. 

A. Groetzinger & Sons, Alleghenv, Pa. 

American Electric Heating Co., N. Y. 

George Cutter, Chicago. 


Cenvention Notes. 


The Mica Insulator Company made a handsome display 
of their new material, including sections of conduit which 
they will soon place on the market. 


Mr. C. I. Hitts was kept busy shaking hands with his 
friends of the Novak lamp. 

Mr. J. A. Sheriff, of the Mosher Electric Company, had 
ten Mosher arc lamps running from the trolley circuit just 
outside the hall, creating a great deal of favorable com- 
ment. 


The Peckham Truck Exhibit was well patronized, but 
needed little explanation as all leading roads have them 
in actual service. 


The Westinghouse Electric and Manufacturing Company 
were conspicuous at the Pfister, and the Westinghouse 
cars carried most of the delegates bet ween the hotels and 
convention hall. 

The Washburn & Moen Manufacturing Company made a 
good exhibit of their hard drawn copper wire and other 
specialties. 


Mr. John R. Coffman was active in distributing fac simi- 
les of the medal which the Eureka Tempered Copper Com- 
pany was awarded at the Fair. 

The Curtis Electric Company of Jersey City showed one 
of their motors in operation, mounted on a Brill truck. 

The Siemens & Halske Company's 750 H. P. generator 
coupled direct to a Buckeye engine was a splendid ad- 
vertisement for both engine and generator. 


Major Harry Evans was, as usual, one of the happiest 
men at the meeting, fully satisfied with the sales of John- 
son rails. 


The J. G. Brill Company had the most elaborate display 
ef cars, sweepers, etc., including a double decker, in 
service. 


Courses at the Young Men's institute. 


The evening educational classes of the Young 
Men's Institute, No. 222 Bowery, have a larger 
enrolment than in any previous year in the his- 
tory of that institution. Over forty аге taking 
ihe course in steam engineering, thirty-five in 
the claes in electricity and forty in bookkeeping; 
altogether three hundred young men, who are 
working in the daytime, devote their evenings to 
these studies. Special attention is given to tech- 
nical subjects and the membership is largely 
made up of young mechanies. 
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Тһе We present іп this issue а report 
Street of the Convention of the Ameri- 
Railway can Street Railway Association 


Convention. held last week at Milwaukee, 
and a glance at the list of papers read at these 
meetings is enough to show the important part 
which electricity now holds in the street railway 
industry. It will be noticed that almost every 
paper read deals with come subject connected 
with electric railways. and the majority of the 
papers deal exclusively with electrical subjects. 
While the prominence of the topic is largely due 
to the wonderfully rapid introduction of electric 
railways during the past few years, а still greater 
reason for the discussion of this subject. is that 
the engineering practice in this branch of street 
railway work embraces a large field, and includes 
а number of open questions which remain to be 


- settled. In the cabie and horse systems the en- 


gineering problems are comparatively simple, 
and have been pretty closely worked out. 

Almost every item entering into the equipment 
of an electric railway can be profitably studied 
with a view to reducing the expenses of equip- 
ment or increasing the efficiency of the plant. 
From the boiler plant to the smallest detail of 
line or car equipment each successive step ad. 
mits of numerous modifications according to the 
environments of each special case, and no rail- 
way manager can afford to neglect the smallest 
item which will reduce the car-mile cost of oper- 
ation on his road. 

For these reasons the papers read at each suc- 
cessive convention of the American Street Rail- 
way Association have gradually assumed a more 
technical character, and a number of those read 
at the present convention deal in a very practical 
manner with some of the most important sub- 
jects which come before the electrical engineer 
for solution. | 


An The action of the council of 
.Unfortunate the American Institute of Elec- 
Precedent trical Engineers in ordering a 
Established. paper read before another so- 


ciety to be printed in the Transactions of the In- 


stitute was severely criticised at the last meet- 
ing of that body, and although the decision of the 
council appears to be final on such questions, the 
opposition expressed in this case at the general 
meeting was sufficiently emphatic to show that 
the introduction of irrelevant matter into the 
printed Transactions of the Institute for the ac- 
commodation of a single member is far from 
being generally approved. 

Although this subject was pretty thoroughly 
threshed over at the last meeting of the Institute, 
and is well known to those present at that time, 
it may not be amiss to briefly present the facts of 
the case, as those in attendance formed buta small 
proportion of the total membership. 

During the week of the annual meeting of the 
Institute early last summer an invitation was ex- 
tended by the New York Electrical Society to at- 
tend one of its regular meetings at which the 
paper under discussion was read, its title being 
“А Brief Glance at Electricity in Medicine." Dr. 
W.J. Morton, of this city, was the author, and 


it must be understood that no objection сап be 
raised as to the merits of the paper, which bears 
evidence of very thorough technical knowledge 
апа research in this branch of medicine. 

It appears that this paper had been prepared at 
the request of а member of the council of the In- 


stitute to be read before that body, and a promise 


had been given by that member to have the arti- 
cle printed in the Transactions, though with what 
authority does not appear. The paper, however, 
was read at a regular meeting of another society, 
as every printed announcement of it shows, and 
for that reason has no connection with the pro- 
ceedings of the American Institute of Electrical 
Engineers, ала has no righttoappear in ita Trans- 
actions. 

In order to fulfil the unauthorized promise of 
оге of its members, the council of the Institute 
ordered this same paper tu be read by title at a 
reguiar meeting of the Institute nearly six 
months after its delivery before another suciety, 
and to be printed in the Transactions. 

This arbitrary proceeding on the part of the 

council can only be explained by its desire to re- 
lieve one of its members from the embarrassment 
in which his unauthorized assumption had placed 
him; and itis to be regretted that sufficient in- 
fluence was brought to bear in his behalf so that, 
in spite of all precedent, as well as propriety, the 
Institute is obliged to appropriate the paper of 
another society and bear the expense of printing 
it in its Transactions. 
It is certainly an unhealthy condition in auy 
organization when a single member or a small 
clique is able to commit it to such an un- 
precedented action, and 1t is to be hoped that the 
dissatisfaction expressed in this instance will de- 
ter the council from committing any further 
irregularities during the remainder of its term. 

The Institute can justly feel proud of its printed 
Transactions, and it should be the aim of every 
member to maintain them at the highest stand- 
ard, but according to the precedent just estab- 
lished there is nothing to prevent the publication 
in them of any other society's papers at the pleas- 
ure of some member who possesses the necessary 


influence. 
біз 
А It is certainly refreshing to find 
Common а New York newspaper suffi- 
Sense ciently unprejudiced on the 
View. subject of trolley railways to 


apply an ordinary amount of common sense to 
the discussion of rapid transit, and in this re- 
spect the New York Independent is to be con- 
gratulated. 
. In an article recently published in that paper, 
headed ** Rapid Transit in Cities," the writer has 
omitted the usual death-dealing, murderous and 
deadly epithets which are generally applied to 
the trolley, and has substituted à commendable 
amount of logic in place of the usual invective. 
Theconclusions drawn in the article are of 
considerable interest and should carry weigbt, 
as the writer proves his judgment to be unbi- 
ased in either direction by finding the trolley to 
be neither an unmixed blessing nor an uumiti- 
gated curse. 
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Speaking of the experience of Brooklyn, it 
states that within a short time most of the surface 
roads of that city have changed from horse power 
to trolley. The promoters of the change calcu- 
lated on an increase of 25 per cent. in the num- 
ber of passengers, but the trolley cars have ac- 
tually carried more than double the number of 
two yearsago. Itis also beyond question that 
the speed with which the trolley cars now move 
from the business centre of Brooklyn to the 
outlying sections of the city, together with the 

-better cars used, is favored by the traveling 
publie, as shown by the great increase in the 
number of passengers carried. 

But the new system brings in its own prob- 
lems, and nowhere more seriously than in Brook- 
]yn. Fulton street, the main thoroughfare, 
windsthrough the city, taking its course from 
Out from it radiate the other 
avenues, and the consequence is that the main 
street in its lower partis choked with traffic. 
Since the advent of the trolley things have be- 
come worse, until it is now dangerous even for 
an adult to cross the street, while children are 
killed nearly every day. We are thus brought 
squarely to consider these two opposing condi- 
tions, and whether we like the trolley or not it 


the old cowpaths. 


seems quite reasonable to assume tbat the sur- 
‘face cars in our cities will generally move faster 
than did the old horse cars. The great gain to 
the majority of the people from more rapid 
transit is certain in the end to overcome the dis- 
advantage tothe few. Many have a great dislike 
to the trolley, and its poles are indeed often 
most unsightly; but the real complaint is against 
the increased rapidity. Yet there seems no hope 
of returning to slow speed, even if some other 
form of propulsion less ugly than through the 
overhead wire be discovered. 

This, we believe, constitutes the true explana- 
tion of the opposition with which the introduc- 
tion of trolley roads is often met. The kind of 
motive power adopted makes very little difference 
to the public, and accidents due to the electric 
currents of railways are at most very rare, and 
with the best construction may be entirely 
The real opposition to the trolley lies 
in the increased speed of these cars over the old 
horse cars, aud on the other hand this greater 
speed is just the condition demanded by the 
traveling public. | 

Ав the trolley system has been the first to com- 
ply with the demand for higher speed it has had 
to bear the onus which this condition imposed, 
but when the prejudice on this subject gives way 
to reason, it will be admitted that this motive 
power has been held responsible for what the 


avoided. 


speed, which the public demands, is alone to 
blame. 

THE ELECTRICAL trade is well represented in 
the political campaign just opening. Mr. James 
A. Roberts, of Buffalo, being a nominee on the 
State ticket for Comptroller, and Mr. Charles 
A. Schieren, of Brooklyn, а nominee for Mayor 
of that city. Both of these gentlemen have the 
best wishes of their electrical friends, and are 
sure to carry the solid electrical vote. 
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A Doubtful Retrenchment. 


To the Editor of ELECTRICITY. 


Since my last letter, September 15th, I am 
informed that Mr. Sunny has inaugurated a 
nondescript departure in the management of the 
Chicago office of the General Electric Company, 
which as a ‘‘ dust thrower " may be a temporary 
success, but as a '' dividend earner” is as dismal 
a failure as his previousschemes. His first move 
in the game has been the consolidation of the 
seven divisions of his sales department (referred 
to in my former letter) into five departments 
a wonderful stroke of economy !—retaining his 
previous seven managers by hiding two of them 
as assistant managers, and still using the pruning 
knife among his poorly paid employees. He 
tbus persiste in carrying out his deceptive policy 
of retrenchment and reform under a new garb, 
concealing, as he vainly imagines, his true mo- 
tives, as the ostrich thinks he hides his body in 
concealing only his head. Every one familiar 
with the present business of the General Electric 
Company in the Western district knows full well 
that there is no department which requires the 
services of an assistant manager; but his particular 
cronies must be cared for perhaps it is necessary 
to close their шоп в” in this way, that the true 
inwardness of his business methods may be for 
а time concealed from the blinded stockholders. 
His second move in the game is in a reduction of 
five per cent. upon the monthly salaries of em- 
ployees receiving $100 апа under, and а reduc- 
tion of fifteen per cent. on monthly salaries of 
over $100. We have not heard whether Mr. 
Sunny has made a proportionate reduction in his 
own salary and that of his department mana- 
gers—judging from his previous policy of begin- 
ning at the wrong end, hardly yet, if ever. A 
great many people in this city like yourself have 
questioned whether the withdrawal of the Fort 
Wayne Company from the Electric Trust is 
bona fide. From appearances its connection 
with the Trust was not bona fide. The policy of 
the Fort Wayne Company has been entirely in- 
dependent of the Trust and dictated by Mr. Mc- 
Donald, although ostensibly given out as if a part 
of it. The Thomson-Houston, Edison, Brush and 
Excelsior Companies have, however, been under 
the control of the chief officials of the Trust, 
the interests of the Trust being used to further 
those of the Fort Wayne Company, where pos- 
sible, to the exclusion of all those other compan- 
ies composing it; especially does this seem to be 
the case with the Chicago office. We have learned 
from those who have been in a position to know, 
that in the sale of plants where the agents of the 
Thomson-Houston and Fort Wayne Companies 
were in competition, thore of the Thomson- 
Houston Company were not allowed to cut mig- 
ures (although there was plenty of margin to do 
80) to meet those of the Fort Wayne Company, 
but ordered to assist the agents of the Fort 
Wayne Company in securing the contract, while 
when in competition with the apparatus of the 
Edison, Brnsh and Excelsior Companies (mem- 
bers of the Trust), liberty was given to meet the 
figures of these companies. Some have consid- 
ered this action of the ‘‘ powers that be" in the 
Chicago office to signify that Mr. Sunny, as well 
as Mr. Coffin, are so interested with Mr. Mc- 
Donald in the Fort Wayne Company that they 
receive greater benefits to themselves from the 
sale of the apparatus of that company, not bav- 
ing the same interests in the apparatus of the 
other companies composing the Trust. I must 
say thet all appearances lead to such a conclu- 
sion, and I would not in the least be surprised to 
hear, upon the retirement of Mr. Coffin from the 
General Electric Company, of the formation of 
a company by Messrs. McDonald, Coffin and 
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Sunny, under the title of the Western General 


Electric Company, as rumor has it, if they have 


uot already done so. 

If by these letters I can, through ELECTRICITY, 
open the eyes of the Eastern stockholders to the 
strange management of this district яв one of the 
causes for the depreciation of their stock, and 
thus remedy the evil, if possible, I will have ful- 
filled the purposes I have in view. 


STOCKHOLDER. 
Chicago, Oct. 12, 1898. 


Mr. R. T. McDonald Arrested. 


A Charge of Forgery Made. 

Warrants for the arrest of Mr. R.T. McDonald, 
of the Fort Wayne Electric Company, together 
with several other directors of the Madison 
Square Bank of New York, were issued on Mon- 
day on the information of the receivers, whocharge 
gross irregularities in the management of the 
bank's business. 

It is alleged that Mr. McDonald subscribed for 
$100,000 of the stock, for which he was to pay 
$150,000 in cash, and it was sworn that he had so 
paid. He became a director on the strength of 
that subscription and supposed payment. Then, 
it appears, he borrowed the entire money from 
the bank with which to make the payment, and 
the directors passed a loan, some of them at leest 
knowing the purpose for which it was made. 
MeDonald and Uhlmann, another of the directors, 
practically ran the bank for over a week prior to 
its failure, and they must have known of its 
rotten condition all this time. A few days before 
the failure McDonald, who, with Uhlmann, was 
managing the bank, under a written authority 
from Blaut, whom they sent away, directed the 
cashier to take his notes of $150,000 and in- 
dorse on the back of them that they were not 
negotiable, thereby changing the entire charac- 
ter of the security. 


Legal Notes. 


In a suit brought in the Mercer County (N. J.) 
Court for damages for injuries received from 
being struck by an electric street oar, Judge 
Abbett, before whom the’ case was argued, held 
that it was the duty of the plaintiff (Mrs. Cecilia 
Connelly) to look the instant before she stepped 
on the track, and in failing to do this she was 
guilty of contributory negligence and could not 
recover. An exception was allowed and the case 
will be taken to the Supreme Cuurt. 


On the recommendation of Master in Chancery 
Noyes, Judge Ewing has appointed C. S. Burton 
receiver for the Cicero Light, Heat and Power 
Company. The company was organized in 1891 
and owns valuable plants, franchises and con- 
tracts, and supplies Cicero, Oak Park and other 
suburban towns near Chicago with light. 


Judgment for $12,419 has been entered in New 
York against the Brush-Swan Electric Light 
Company of New England, of which Colonel Wil- 
liam L. Strong has been president, in favor of 
William R. Montgomery, for legal services per- 
formed in an equity suit in the United States 
Circuit Court in which the above company was 
complainant and the Brush Electric Company 
defendant. The legal work was performed by 
Evarts, Choate & Beaman and William G. Wilson, 
who assigned the claim to Mr. Montgomery. 


In the United States Circuit Court, New York, 
on Thursday last, Judge Lacombe appointed 
Henry C. Adams ancillary receiver for the New- 
town Electric Company of Newtown, Long Island, 
to take charge of the company’s affairs in the 
home district. Receivers for the firm were ap- 
pointed by Chancellor McGill of New Jersey on 
October 16. 
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Some Measurements ot the Temperature 
Variation in the Electrical Resistance 
of a Sample of Соррег. — Il. 


BY A. E. KENNELLY AND REGINALD A. FESSENDEN.* 


DESORIPTION OF TESTS. 


Within the cylindrical glass tube of an air 
thermometer was enclosed about 240 cms. of fine 
copper wire. Short platinum wires sealed into 
the glass bulb brought this copper wire into 
communication with apparatus for measuring 
its resistance. The bulb rested in an oil bath 
heated electrically, and the height of a mercury 
column required to balance the pressure of the 
internal air was measured by cathetometer at 
the moment that the resistance of the copper 
wire was noted. The bulb was thus operated as 
ап air-thermometer at constant volume, and cor- 
rections were applied to the expansion of the 
glass walls of the bulb, and for the variation of 


barometric pressure during the period of obser- 


vations, also electrically for the resistance of the 
leads up to and including the platinum seals. 

A vertical section of the thermometer bulb 
and its accessories is shown to one-third true 
scale іп Fig. 1. The capacity of the chamber 
was approximately 75 c. c. Three separate plati- 
num wires were sealed in at D, and welded with 
three exterior copper wires, E, F and G, form- 
ing the leads to the apparatus. The central was 
also welded within the bulb to a copper wire, and 
the seal supported this wire axially along the 
bulb to its termination at H. 

This copper wire DH was entirely covered by 
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а glass tube, closely threaded on which were 
beads or short cylinders cut from glass tubing. 
The beads served as sleeves or washers to clamp 
between them at their junctions circular disks of 
mica, with a hole in the centre. Two circles of 
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holes were drilled concentrically around this 
disk, each circle having fifteen holes. A plan 
view of a mica disk is shown in Fig. 2 to full 
scale. 


The copper wire tested was of good commer- 
cial quality and double silk covered. The silken 
covering was dissolved off with hot caustic soda, 
diluted во ав not to oxidize the wire, and the bare 
wire threaded up and down through the mica 
disk and parallel to the axis of the bulb, first 
filling up the inner cylinder of holes and then 
the outer. The inside end was soldered to plat- 
inum wire No. 1, connected with the lead E, the 
final exterior, and soldered to platinum wire No. 
2, from lead G, and the junction or midway 
point connecting the inner and outer cylinders 
was connected to the copper wire at H, which 
communicated with lead F. By this means two 
separate loops of wire of nearly equal length 
were provided within the bulb, arranged in two 
cylinders, one within the other. The object of 
this arrangement was to fur- 
nish a check by duplicate, 
upon the observed resistance 
of the tested wire, and so to 
uscertain what difference in 
temperature, if any, existed 
between the air at radius 0.5 
cm. and the air at radius 0.8 
from the axi. of the bulb, the 
source of heat being entirely external. Had 
the mean temperature of the inner and 
outer cylinders differed at any time in virtue 
of gradient of temperature within the bulb, 
by one-tenth of one degree centigrade, it 
would have been within the range of observa- 
tion, and had it amounted to one-fifth of a degree 
it could not have escaped detection. No appre- 
ciable difference was at any time discovered, the 
increase of resistance in the two cylinders being 
always proportionally coincident, so that finally 
the two loops were combined into one for facility 
in observing, and only divided for an occasional 
check. The diffusion and convection of the air 
within the bulb must have been sufficiently rapid 
to practically equalize the temperature within 
the air space. The course of the wire within the 
bulb is indicated by the dotted lines in Fig. 1. 

The bulb communicated with the mercury 
through a glass tube DK, round which a hair, 
secured 15.2 cms. below the bulb at L L, formed 
the fiducial mark. 


The bulb was held vertically upon the axis of a 
glass percolator N N O O, the lower tube passing 
through a rubber stopper at P. The space be- 
tween the bulb &nd walls of the percolator was 
filled with boiled linseed oil up to the level Q Q, 
and а cylindrical grid of platinoid wire, not 
shown in the figure, was immersed in the oil. A 
steady current of from two to three amperes 
through this platinoid wire of 16 ohms resistance 
served to raise the temperature of the oil and 
immersed bulb at a convenient rate. A disk of 
asbestos cloth, N O, rested as a cover upon the 
percolator, and more of the same material was 
wrapped around the exterior surface М N O O, 
in order to impede the escape of heat from the 
chamber. 

The resistance of each cylindrical loop of wire 
within the bulb was about 10 ohms at the normal 
or initial temperature, in the vicinity of 20 C., 
making twenty ohms in all, and at the highest 
temperature reached in the measurements these 
resistances doubled, so that the total range of ob- 
served change in resistance amounted to 10 ohms 
in each loop or 20 when the loops were in series. 

In the first trial, the resistances were. meas- 
ured by Wheatatone’s bridge. This method was 
found to be unsatisfactory both in respect to 
swiftness and precision. 

Later, two differential galvanometers were em- 


Fig. 2. 


. 7 milliamperes through this circuit. 
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ployed. One balanced the two loops within the 
bulb against each other to detect variations of 
temperature within the bulb, and the other com: 
pared the resistance of both loops in series against 
a fixed standard in platinoid wire (80 ohms). 

Finally, the first galvanometer fell into disuse, 
since no variation could be detected between the 
resistances of the two loops, and measurements 
were confined to the second differential galvan- 
ometer, with one Wheatstone bridge reading asa 
check at the outset and another at the culmina- 
ting temperature of the series. 

The differential galvanometer method is very 
convenient for such measurement. It enables 
the variations of the tested resistance to be con- 
stantly watched and balance can be quickly read- 
justed with & dead-beat instrument by rheostat 
thrown into the circuit of preponderating in- 
fluence. 

The main circuit consisted of the bulb with 
its two loops in series, a standard resistance of 
30 ohms in platinoid, and an additional resistance 
of 50 ohms in a rheostat. A single Edison-La- 
lande cell delivered a steady current of from 6 to 
The two 
coils of the differential galvanometer had about 
2,700 ohms each; one was connected to the termi- 
nals of the standard 30 ohms, and the other to 
the terminals of the bulb. Achange of resistance 
in circuit of either coil amounting to 1 ohm 
could be plainly observed on the scale. 

The first four series of observations were 
rejected. When computed and plotted, with ordi- 
nates of resistance to abscissas of temperature, 
they showea curves bending slightly upwards, 
after the manner of Matthiessen’s, but the de- 
scending curve was distinctly below the aecend- 
ing branch, so that the diagram appeared to form 
а loop as though the wire had a lower resistance 
for & given temperature when cooling than 
when heating. ‘The cause of this error is not 


known, but may have been due to fluid friction 
of the mereury in the bulb tube. 

The sixth series appeared to be most reliable. 
Ite graph is practically a straight line up to the 
maximum temperature of 255 C. with no appre- 
ciable deviation between the ascending and de- 
scending branches, the latter being carried in 
this instance no lower than 207° C. 


(Concluded. ) 
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American institute of Electrical Engineers. 


At the regular monthly meeting of council, 
held October 18, the following associate members 
were elected : Merton H. Bentley, Richard Flem- 
ing, J. A. McCrossan, Loyall Allen Osborne, 
Russell Robb, Henry H. Sykes. 

At the 80th meeting of the Institute in the eve- 
ning, the paper announced by Dr. Frederick 
Bedell on ‘‘ Hedgehog Transformer and Conden- 
sers,” and that of Ralph W. Pope on Monthly 
Meetings of the Institute,” were read by the 
authors. 

The following resolutions were subsequently 
passed : 

Whereas, Requests and suggestions have 
been received from members in various parts of 
the country looking to the holding of local meet- 
ings for the reading and discussion of papers, 
an 

Whereas, It is the sense of this meeting that 
any measures proposed with the view of increas- 
ing the usefulness of the Institute to its distant 
members should have earnest consideration and 
careful action; it is hereby 

Resolved, That the president be requested to 
appoint from the council a committee to consider 
the subject of local meetings; such committee to 
be supplied with copies of all correspondence and 
papers on the subject in the files of the secretary 
and that the council report as early as possible to 
а monthly meeting of the Institute : first, upon 
the expediency of local meetings, and second, if 
they deem such meetings expedient, to recom- 
mend а suitable plan for the organization of local 
meetings and for their proper relation to the 
general] body. 


Ост. 25, 1893 
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Report of Committee on Direct-Driven 


Generators.“ 


To THE AMERICAN STREET RAILWAY ASSOCIATION. 


Gentlemen Back in the early eighties the 
different manufacturers in Europe, including 
Brush, Siemens & Halske and others, commenced 
the building of direct-driven generators of small 
capacities connected to different types of engines, 
operating at a high rotative speed. Among these 
were а large number of Brush machines connected 
to Westinghouse engines. About the first appa- 
ratus for use in central power stations were those 
designed and built by Mr. Edison for the old 
Pearl Street Station in New York City. These 
machines were about 300 horse power capacity, 
directly connected to an Armington-Sims auto- 

matic, single cylinder engine, operating at about 
250 revolutions. This apparatus is.still in use at 
the present day, except a few of them which were 
destroyed in a fire in the station several years 
ago. . One of these units is shown in the exhibit 
of the General Electric Company at the World's 
Fair. There is also a large power station opera- 
ting in Milan, Italy, with the same type of appa- 
ratus. Although it is now nearly ten years since 
these particular units were built, it is only within 
the last two years that we have commenced their 
their introduction to any general extent on large 
power station work. Although these units operated 
in general in a satisfactory manner, the type of 
generator and engine was not perfected gen- 
erally to give the best of service, and therefore 
electric manufacturers abandoned their develop- 
ment after these first ones and returned to belt- 
driven generators, and they continued to be the 
standard type of power station generators until 
two years ago. 

In Europe, though, we have a different history 
of the matter. The development of their electric 
apperatus has been slower, and they have there- 
fore had more time to work up special designs 
and perfect different types of generators. The 
general commercial requirements were not so 
rushing, and when American manufacturers com- 
menced to develop to a large extent direct-driven 
generators, they found their co workers in this 
line in Europe so far ahead of them in that they 
had several years ago a number of large stations 
in Berlin, Paris, London and other parts of Eu- 
rope operating with units up to a thousand horse 
power, directly connected to different types of 
engines, principally vertical ones. The writer 
remembers in 1887 and 1888, when he was con- 
nected with one of the electric manufacturing 
companies, the difficulty he had to get the shops 
to build the first small direct-connected generator 
for naval service. This really commenced the 
development of this type of apparatus with 
American manufacturers, and the old Edison, 
Thomson-Houston and Westinghouse Companies 
commenced building them in small units. All of 
the toregoing generators, although for different 
types of central station and power work, were 
not any of them used on electric railroad work. 
Commencing in 1890 the Thomson-Houston, Edi- 
son, Westinghouse, and later the Siemens-Halske 
Company of America, commenced designing and 
building railway generators for direct connected 
work, and during the past year there has been 
quite a number of new stations operated and 
building which are equipped entirely with 
direct connected generators, running in size all 
the way from 100 x. w. to 1,500 x. w. 

The type of generator being built and furnished 
to-day for direct connected work is far superior 
in every respect—almost beyond the question of 
comparison—to the early and antiquated small 
generators which many of our friends are using 
and struggling along with to the tune of the pop- 
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ping of the safety fuses and circuit breakers, the 
whirl of the revolving grease- hesmenred belts, and 
the squeak of the friction clutch pulley. The 
direct-driven generators built by the dit! erent 
manufacturers in & large measure are ot the 
same general construction so far as general details 
go, differing in minor points only. 


TYPE OF ENGINE TO USE. 


Thetype of engine to use in connection with 
the operation of direct driven generators is one 
of the serious factors to consider in this connec- 
tion. 

There are many points to be considered of 
economy, reliability, continuous service, good 
regulation, ability to stand the direct and severe 
shocks due to overloading generators, short cir- 
cuits, economy in floor space, etc. 

On the question of whether vertical] or horizon- 
tal is better adapted, common sense seems to 
indicate that as we are laying out а compact plant 
in every respect, a vertical engine is best adapted 
for this work. 'The question of regulation is а 
very serious one. The engine is undoubtedly 
called upon to stand а test which no belted ma- 
chine has had to do on account of being directly 
connected to the generator, and some one of the 
different types of shaft governors in use on some 
of the standard machines seems to be best adapted 
thereto, and will govern within & range for this 
work of say two or three per cent. 

On the question of economy so-called high 
speed engines are in a measure out of date onthis 
kind of work, as generators are reaching a size 
beyond the capacity of our old friend, the single 
valve automatic engine. This engine seems to 
have reached its limit in economy at about 200 to 
300 horse power, that is, where controlled by а 
single valve. We are confined, then, to one or 
two types of engine. The old standard of general 
commercial practice, the Corliss engine, which, 
on account of our large experience with it, has 
been called upon more largely for service on this 
kind of work than any other, in general is meet- 
ing these requirements in most respeccs. There 
seems, though, to be some question of reasonable 
doubt ss to whether it will regulate sufficiently 
close to meet the more exacting requiremente of 
this class of work where called upon to contro] 
very wide and sudden changes of load. On the 
question of economy they have shown in the 
past the highest economy obtainable, but that 
has been more especially on steady loads near 
their rated capacity. With loads which fluctuate 
as railroad work does, they cannot reach nearly 
their guaranteed economy. Wealso have the dis- 
advantage of the controlling valve when cutting 
off over half stroke. In Europe, where their 
practice on direct connected work has extended 
over a much longer period than ours, they are 
using largely various modifications of the vertical 
marine type of engine, controlled by different 
types of governors. An engine of this class, well 
and substantially built, with double valves on the 
steam and exaust, and controlled by shaft 
governor controlling the valve up to the three- 
quarters cut-off, would seem to combine many 
points of superiority of an engine on this class of 
work, and give service in reliability, economy 
and durability superior to any other type ob- 
tainable. Manufacturers and designers in this 
country are now rapidly developing this type of 
engine, which is being built by such manufac- 
turers as the Lake Erie Engineering Works, 
Dickson Manufacturing Company, McIntosh & 
Seymour, Porter-Allen and others, 


RELATIVE ADVANTAGES, COST AND ECONOMY. 


The electric railroad manager says: This matter 
is very interesting, but where do I come out on 
the cost and as to economy ? I will try to give 
him a few practical points in this regard. In 


general, the generators are being sold to-day for 
about 20 per cent..above the cost of belt driven 
machines of the same capacity. As we reach the 
larger units which are now being built, this dif- 
ference will be considerably reduced. Allowing, 
though, for this difference in cost of the genera- 
tor, we find, after carefully reviewing several 
casesin the writer’s experience and that of others, 
that the cost of the power station complete, exclu- 
sive of real estate, butincluding the same electric 
plant and building, is not more on a direct driven 
plant than the older type of belted apparatus. 
This should settle the question beyond doubt, espe- 
cially where new stations are being built. I feel 
that I cannot impress upon you too strongly the 
fact that many of the railroads are going to find 
it to their advantage to scrap and sell at the best 
advantage they can their present apparatus, and 
build a new and modern station. The economy 
gain will be a large one in every respect; more 
reliable service; satisfaction to the public; re- 
liance in the operation of their car service, which 
they have never been able to realize with their 
old type of small belted generators; and a reduc- 
tion in station foree, which will be appreciated 
by every dividend loving stockholder. 
tried to obtain the best and most reliable data on 
this question of relative economy. Most of the 
railroad stationsof the direct connected class have 
only been in operation a short tihe. We have a 
number of central power stations though, where 
questions of relative economy show up on a 
similar basis, where we have been able to obtain 
more reliable data. When we look around and 
see the present stations operating with all types 
of engines, connected to various sizes of genera- 
tors and giving a result in economy on the horse 
power output of all ће way from four pounds on 
the most reliable to eight and nine pounds of coal 
on the medium ones, we see that there is indeed 
room for improvement. We have beyond ques- 
tion doubled this economy through & better, 
larger and more economical type of engines, 
operated under better and more favorable con- 
ditions; also more economical, direct connected 
generators, saving in loss of belting, shafting, 
friction, etc.; also of a combined, direct and 
positive saving, bearing all the way from 10 per 
cent. to 50 per cent. These figures are nottheory, 
but are results obtained from actual practice, as 
is shown by data in the hands of the writer. As 
to whether it is going to pay to overhaul your 
plant as herein proposed, I will give one specific 
instance of the careful review of the case of a 
power plant of about 5,000 horse power. The 
company has become convinced that they could 
build a new power plant and scrap their present 
apparatus, increase their fixed charges thereby 
$15,000 a year, and still have a net gain over their 
increased charges of $25,000 per annum, and in 
addition to this a far more reliable and better 
operating plant and increased capacity. I could 
continue enumerating examples of this kind, but 
believe if you give the matter careful considera- 
tion, you will be fully convinced on the subject 
yourself. 


SUMMARY. 


I feel that if any railroad man, either from a 
practical or business standpoint, after carefully 
considering the matter, looks around and sees 
the relative advantages of these plants, he will 
beyond question become an advocate of direct 
connection, and his only wonder will be that he 
could be satisfied with any other type. When we 
realize that electric railway work has all been de- 
veloped from a practical commercial standpoint 
in the past five or six years, it is almost beyond 
comprehension to realize the progress that has 
been made in the development of all the different 
types of apparatus, and more especially in the 
generator, for if we look back at the 30 or 50 
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K.w. machine which was used in the early stages, 
and at the 80 к. w. which was the standard about 
three years ago, and then consider the 1,000 апа 
1,500 к. w. generators, we can but feel that we 
are in an age of rare development and progress 
almost beyond our comprehension. I feel that 
we have now reached what may be termed a point 
of standard commercial perfection on generators 
for power service of all descriptions, and that the 
next ten years will see very little change other 
than the perfection of minor details thereon, and 
instead of having a station operating from twenty 
to forty varying types and kinds of small gen- 
erators, we will have a compact and modern plant 
of а few large units. 
Trusting this report will lead to further con- 
sideration of the matter by all interested, it is 
Respectfully submitted. е 
C. J. FIELD, Committee. 


Current items. 


The Electro- Pneumatic Automatic Block Sys- 
iem now being introduced on the Pennsylvania 
Railroad is working with perfect satisfaction, 
and is said to be a great success. The principle 
of the system is that signals are thrown to the 
danger position automatically by a train entering 
the block which the signal controls, and are re- 
turned automatitally to the position, indicating 
that the track is clear as soon as the train leaves 
the block, When there is any failure in the oper- 
ation of the automatic apparatus, the home signal 
inevitably assumes, through the action of gravity, 
the danger position. The new system is more 
expensive than the old one, the cost of installa- 
tion being greater, although thé cost of mainten- 
ance is less. A good deal of the danger through 
human fallibility is eliminated. А broken rail, 
which а towerman would never know anything 
about, is instantly reported by the signal, as is 
any other obstruction or interruption. 


А plan for the distribution of electric power 
over а good portion of England is proposed by 
A. B. Н. Thwaite. His idea is to burn the fuel 
at the mines, where it costs but little, and then 
transmit the power resulting from the combus- 
tion of the coal and gas by high pressure alterna- 
ting currents of electricity. He proposes to use 
gas engines of not more than 500 horse power to 
generate the electricity. From one station he 
would supply the centres of industry of Lanca- 
shire and the area adjoining the ship canal; from 
a second those of Yorkshire; from a third those 
of Midlands and London. 


A writer in the Pittsburg Dispatch describes a 
device which has been brought out to control 
the electric currents employed for lighting pur- 
poses. The arrangement is somewhat compli- 
cated, but its working is as follows: When the 
specified number of lamps have been lighted, 
they require an amount of current just sufficient 
to keep the circuit closed. But if an additional 
lamp be lighted, the excess of current passing 
through the mechanism of the tell-tale device 
magnetizes an electro-magnet strongly enough to 
attract an armature. The movement of this 
armature causes a wheel to revolve, and the 
revolution of the wheel breaks the circuit 
momentarily and turns the additional lamp 
off. This restores the normal supply of cur- 
rent, and the proper number of lamps con- 
tinue to burn steadily. The clock motor em- 
ployed in this apparatus runsa fortnight, and is 
constructed to give 2,700 interruptions, which 
number is deemed sufficient for practical pur- 
poses. 


The Chicago Telephoue Company now makes 
claim to having the most complete, as well as the 
busiest, telephone exchange in the world. Chi- 
cago has 10,400 telephones, operated in 11 ex- 
changes. The number of talks“ really repre- 
sents the business of the exchange, and they 
number over 145,000 a day. To accommodate 
this vast business the telephone company has put 
down 48 miles of underground conduit. contain- 
ing 18,000 miles of wire. 
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Boston Notes. 


To mitigate somewhat the privations of the 
laid-off employees connected with their Lynn 
factories, the management of the General Elec- 
tric Company has determined upon a system of 
alternation by which those men who were dis- 
charged some time ago owing to the financial de- 
pression will be given employment a portion of 
the time, while those now working в Шу will 
have to take even chances with the others. This 
isan arrangement which we think cannot fail to 
be appreciated all round by virtue of the old 
adage, ‘‘ Half a loaf is better than no bread.” 


The town authorities of Medford, Mass , have 
granted authority to the West End Railroad Com- 
pany of Boston to construct an electric railway 
through that town, connecting with Malden and 
Boston. A certain section of the road is to be in 
operation by January 1 next, and another year is 
granted for the company to complete the entire 
work, The West End Railroad Company accepts 
the conditions. ` 


The Massachusetts State Board of Railroad 
Commissioners have been busy this week attend- 
ing to various electric railway enterprises. They 
have granted authority to the Rockland and Ab- 
ington Street Railway Company to issue its $60,- 
000 additional stock at par; they have been to 
Fitchburg to try and settle a dispute about a grade 
crossing over the Old Colony road, and been over 
the territory in Cambridge which is in such hot 
dispute between the residents and West End 
Railroad Company. This latter dispute is becom- 
ing quite famous. 

Professor Elihu Thomson is to deliver a lecture 
in Odd Féllows Hall, Lynn, November 16, on 
High Frequency Alternating Currents,” which 
will be illustrated by showing Professor Thom- 
son's personal exhibition now at the World's 
Fair, Chicago. This lecture is sure to attract 
great attention, as do all addresses by the earnest 
and genial professor. 


Lasell Seminary, Newton, Mass., is to be 
lighted by electricity from a private plant which 


Professor C. C. Bragdon, one of the faculty, is 
about to erect for himself. 


There is à growing feeling in Newton, Mass., 
in favor of the City Government owning the 
electric light and gas plants. At present both 
gas and electric lighting are done by the local com- 
pany, and while municipal ownership is con- 
sidered desirablethe Street Lighting Committee 
in а report that is being prepared does not favor 
the purchasing of the existing plants, but the 
establishment of an entirely new one. 

The appointment of & new president of the 
West End Railroad Company, Boston, to suc- 
ceed Mr. W. M. Whitney, retired, will not take 
place until the annual meeting next month. 
Meantime the affairs of the company are being 


well taken care of by the directors, who however 
are not just now extending the electric system. 


The W. 8. Hill Electric Company is to be con- 
gratulated on the unwonted prosperity it is en- 
joying 'mid all the depression and stagnation that 
abofind, and it is a pleasure to us to be able to 
record the fact that this company is actually run- 


ning its factory both day and night to keep pace 
with its orders. The company has recently 
secured a contract from the Philadelphia Trac- 
tion Company which among the items calls for 
а number of switches aggregating 35,000 amperes 
capacity. One of these switches will be for 4,000 
amperes, the largest ever made. Another con- 
tract includes a handsome marble switchboard 
27 feet long, with several a trifle smaller. The 
goals, devices and apparatus manufactured by 
this company enjoy so high a reputation that 
they are coming into demand everywhere. 


Mr. J. E. Talbot, for the past six years one of 
the managers of the Fort Wayne Electric Com- 
pany’s factory, Fort Wayne, Ind., and who is 
known and highly respected throughout all the 


East as well, has taken up his residence in Bos- 
ton, and will practise as consulting electrical en- 
gzineer and expert in patent causes. He will also 
edit Alektron, а monthly magazine devoted to 
electricity and its allied interests in their scien- 
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tific and practical aspects. This magazine will 
be something entirely new in the literature or bib- 
liography of electrical art and science: a high 
class monthly in which will appear articles of fine 
literary and scientific merit contributed by many 
of the first writers and most eminent specialists 
of the age. Mr. Talbot is a technical writer him- 
self of considerable repute, has had journalistic 
experience, and with his scientific attainments. 
wide and varied practical experience cannot fail 
to win success. A long personal and professional 
acquaintance prompts us to speak only in the 
highest terms of him and to hope for & full meas- 
ше of prosperity in the duties he has under- 
en. 


Mr. Winthrop Coffin, of the General Electric 
Company, and Mr. W. T. Rossell, of the Elec- 
trical Corporation, have been elected directors of 
the Concord Land and Water Power Com. 
pany. 

Messrs. Phillips, Leverett Saltonstall and Ches. 
C. Pierce һауе been appointed agents for the 
General Electric Company’s railway department 
for New England. 


General News. 


What is Going on in the Electrical World. 


Worcester, Mass. —The committee on sewers 
has voted to put in an electric light plant at the 
Quinsigamond Purification Works, 


Richmond, Va.—Some of the papers are 
urging the council to put in an electric lighting 
plant to be owned and operated by the city. 


Hillsdale, Mich.— Тһе Jonesville Electric Light 
and Power Company have submitted a proposi- 
tion to the city council for ligbting the city. 


Denver, Col.—A new electric company, the 
Economic, has entered the field against the Con- 
solidated Company, and put in bids for lighting 
the city. 


Savannah, Ga.—The Electric Railway Com- 
pany has ordered a out of 10 per cent. in the 
wages of all of its employees, to go into effect 
November 1. 


White Fish Bay, Wis.—At & mass-meeting 
held here a few evenings ago, two-thirds of the 
people voted in favor of bonding the village to 
build an electric railway. 


Canton, Obio.—' The Canton-Massillon Elec- 
tric Railway Company is rebuilding ite car-house 
and has ordered new cars, etc., to restore the 
plant destroyed by the recent fire. 


Fond du Lao, Wis.—In spite of the business 
depression the electric street саг company has 
gone on with work on its line and last week was 
able to begin carrying passengers on it. 


Norristown, Ра. — There is talk hereof chang- 
ing the steam road to Lansdale into an electric 
road. The distance between Norristown and 
Lansdale is about ten and one-third miles. 


Monroe, Mich.—The Toledo, Monroe and De- 
troit Electric Railway Company, having secured 
the right of way from Toledo to this city, are now 
after a franchise to operate their road on several 
streets here. 


Troy, N. Y.—The E. G. Bernard Company 
has been awarded the contract for putting in the 
new power ani lighting plant at the Watervliet 
Arsenal. The light plant will have a capacity of 
5,000 or 6,000 lights. 


Leavenworth, Kan.—It is reported here that 
the New York capitalists who are converting the 
horse car system of Atchison into an electric line 
are likely to apply for a franchise for an electric 
system in Leavenworth. 


Montreal, Can.— The Ball Electric Light 
Company (limited) of Canada have sold to the 
Canadian General Electric Company (limited) 
their entire electric manufacturing business, in- 
cluding patterns and goodwill. 


New York.—The Railroad Committee of the 
Board of Aldermen, after investigating the mat- 
ter, have reported that the Second Avenue Rail- 
road Company have the right to use the storage 
battery system on their road. 


Sterling, Kan.—The Sterling electric light 
plant was destroyed by fire on the 14th inst.. 
leaving the city in total darkness. The plant was 
the property of J. H. Ricksecker, of Kansas 
City. The loss ів about $6,000. 
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Camden, N. J.—The work on the extension of 
the Camden, Gloucester and Woodbury Electric 
Railroad from Fancy Hill to North Woodbury 1s 
rapidly progressing, and cars will probablv be 
running over the extension in the course of 
two weeks. 


Erie, Pa.— Mayor Scott has affixed his official 
signature to the Edinboroand Erie railroad ordi- 
nance, which now becomes a law. The company 
is required to begin the work of construction 
within sixty days, and complete the road inside 
of a year. 


Hartford, Conn.—At a public session of the 
joint convention of the common council held a 
few evenings ago, there was a preponderance of 
argument in favor of the use of the trolley in this 
city, but as there was not a quorum present there 
was no action taken. 


Hamilton, Ohio.— The proposition to issue 
$50,000 in bends for the erection of an electric 
light plant will be submitted to a vote of the citi- 
zens on November 7. If carried the city will be 
released from the contract entered into by council 
with the Hamilton Brush Electric Light Com- 
pany. 


Winona, Minn.—The Winona General Elec- 
tric Company have remodelled their plant, and 
have placed their lighting and street railway in- 
terests under one roof. The Winona Company 
is a branch of the Northwest General Electric 
С оторару. and most of the stock is owned by the 

atter. 


Allentown, Pa.—The Pennsylvania Telephone 
Company suffered a loss of $10,000 by the fire 
which occnrred hereon the night of the 18th inst. 
The fire broke out in the Telephone Exchange, 
and was caused, it is said, by the crossing of tele- 
graph and electric light wires. The total loss 
was $200,000. 


Manchester, Conn.—In the reorganizetion of 
the Mather Electric Company at Hartford last 
week, M. S. Chapman was elected president in 
place of B. A. Simmons, resigned, Charles B. 
Whiting vice-president, and C. T. Welles secre- 
{агу and treasurer. The company has made а 
satisfactory basis of settlement with al] ite credi- 
tors and is now prepared to execute orders. 


Martinsburg, Md.—The council has declared 
the franchise granted by it tothe Martinsburg 
Electric Railway Company forfeited, and has 
served notice on the company to run no more 
cars or perform any work on the track or wires 
connected therewith. John B. Wilson, the 
president of the road, announces his intention of 
suspending operations until next spring election 
and then appeal to the people of the town fora 
settlement of the question by their ballots. 


Chicago.—J. J. Brice, U. 8. N., inspector 
Ninth Light-house District. reports that the 
electric buoys at Lake Michigan, installed by the 
Bishop Gutta Percha Company, and extending 
from the foot of Van Buren street to the World's 
Fair grounds have been running ав regular as 
clock work since their acceptance by the Govern- 
ment. None of them have failed for a single 
night. During the heavy storm of & few weeks 
ago the waves ran high, yet none of the lights 
went out. 


Baltimore. —'* The burning of the Brush Elec- 
tric Light Works," says the Baltimore Herald, 
“ін one of the most serious losses which Balti- 
more has sustained for some time. Not only has 
the electric company's entire plant been ruined, 
but the electric lighting facilities of the city are 
very much crippled. One or two lines of street 
railway also are hampered by the fire, and some 
time will elapse before the various facilities for 
travel and street lighting will be restored." 


Detroit, Mich. —The city council has adopted 
an ordinance to the effect that any person or сог- 
poration carrying on а manufacturing business 
in the city of Detroit, and having surplus power 
applicable to the рпгровә, may apply to and re- 
ceive в permit from the public lighting commis- 
sion to lay conduits, erect polesand place thereon 
or therein wires or other conductors for the pur- 
pose of furnishing electric lighting to any person 
or persons desiring the same within the district to 
be designated in the application made for such 
permit. 


Wilmington Del. — The Wilmington and 
Chester Electric Railway Company was organized 
here a few daysago. The following officers were 
elected to serve until the annual meeting next 
January: President, James C. McComb; secre- 


tary, E. T. Cooper, Dover; treasurer, J. Clayton 
Erb, Philadelphia; directors, William G. Hill, 
Philadelphia; 8. Houseman, Philadelphia; 
John B. Robinson, Media; J. Clayton Erb, Phil- 
adelphia; Richard R. Kenney, Dover; Garret J. 
Hart, Wilmington; James C. McComb, Clay- 
mont, and Peter J. Hughes, Philadelphia. Work 
on the new road will be begun next March. 


Newark, N. J.- A correspondent of the Sun- 
day Call suggests the holding of an electrical 
exhibition in Newark some time in the coming 
winter. He says the electrical interests of the 
city are extensive enough to warrant such an 
exhibition, and has no doubt of its success. He 
gives the following list of manufacturers in the 
city and suburbs who would furnish exhibits: 
The Weston Electric Instrument Company, the 
Westinghouse Electric Company, the Edison 
Phonograph Works, Orange, N. J., the Edison 
Lamp Works, Harrison, N. J.; the Crocker- 
Wheeler Company, Bloomfield, N. J.; the 
Backus Electrical Company, the Newark Elec- 
tric Light and Power Company, and others too 


numerous to mention. 


Haverhill, Mass.—A grand double-track 
electric street railway " between Haverhill and 
Nashua, N. H., is one of several such projects 
presented to the board of trade; the road would 
have connecting branches to Manchester through 


boat, together with dynamos for the power house 

and a 75-horse power engine, by which they will 

be operated, and with this cargo the boat will 

diris down to Pittsford and active work will 
egin. 


Awards to the Dixon Company. 


Judges appointed by the officials at the World's Fair at 
Chicago have made awards to the Joseph Dixon Crucible 
Company, Jersey City, N. J., for superior products in 
graphite, lead pencils, plumbago, crucibles, black-lead 
stoppers and nozzles, dippers, bowls, foundry facings and 
lubricating graphite. 

These awards are a very proper recognition of the quali- 
ties of these goods, ав the Dixon Company ів known 
throughout the world as the pioneerin the graphite in- 
dustry and its goods are always considered as the stand- 
ard. The United States Government in its bids for sup- 
plies says, ** Dixon's or equal.” 


Eureka Tempered Copper. 


The Eureka Tempered Copper Company of North East, 
Pa., who are the only manufacturers of pure tempered 
copper, have found an extensive field for their well-known 
products in electrical work, as outside its value as an anti- 
friction metal for journals, etc., tempered copper has 
proved its superiority for commutators, brushes, contact 
springs, and many other parts of dynamos and motors. 

The company make a specialty of commutator bars, 


Fia. 1. 


the Merrimack Valley, also from Salem Depot to 
Derry. Another line was mapped from Man- 
chester along the north shore of Lake Massa- 
besic to Auburn, Chester, Hampstead, Atkinson, 
Plaistow to Haverhill. Another proposed line is 
from Haverhill to Georgetown, and starting from 
the Haverhill and Danvers railway at George- 
town to Rowley, Ipswich. Essex, Salem and 
Gloucester. This shows the Merrimack Valley 
from Manchester, N. H., to Newburyport; also 
a wide range of the Atlantic coast from Glouces- 
ter to the Isle of Shoals. 


Rochester, N. Y.—Tests are to be made short- 
ly at Rochester of a method of electric propul- 
sion for boats on the Erie Canal. The tests will 
be made by the Westinghouse Electric and Man- 
ufacturing Company, and will be, says the 
Rochester //era/d, under the personal supervision 
of Lemuel Barrister, superintendent of that com- 
pany. It is said that $20.000 will be expended in 
5 and introducing the invention. The 
power will be generated in & large storehouse at 
Pittsford, owned by J. M. Wiltse and leased to 
the Westinghouse Company. A boat owned in 
Buffalo has been secured and is to be fitted for 
use in making the experiments. The apparatus 
is now being manufactured at Pittsburg. It will 
be in readiness in two or three weeks, when it 
will be shipped to Buffalo, loaded upon the canal 


which are cast of pure copper, rolled and hardened, and 
the metal thus finished has great toughness and pliabil- 
ity. so that in addition to the superior conductivity due to 
the absence of all alloys, its wearing qualities adapt It. 
perfectly for use in commutators. 


The illustration above (Fig. 1) shows the pavilion at the 
World's Fair in which this company have an elaborate 
display of their copper goods, whose merits have been rec- 
ognized by both the Franklin Institute of Philadelphia 
and the Jury of Awards of the World's Fair. Ву the for- 
mer, tempered copper was awarded the Johu Scott Medal 
and Premium after a thorough investigation, and the 
World's Columbian Exposition has also awarded the Medal 
for Copper for Electrical Purposes, the award reading as 
follows: 


‘Tempered copper for use in electrical construction, 
consists of cast and wrought copper for use in the electri- 
cal industries. The mechanical strength and wearing 
qualities of this copper have been shown to be considerably 
superior to ordinary copper, cast or rolled. 

“The treatment which the copper receives is a distinct 
advance upon ordinary copper working, ав through It 
sound castings of commercially pure copper are secured 
without failure. 

«Тһе castings may be tempered to any degree of hard- 
ness between considerable units, and they may be made 
forgable by the ordinary processes. The exhibit is worthy 
of an award for excellence in cast, tempered and forged 
copper." 
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Fig. 2 shows a view of the interior of the Eureka Com- 
pany’s pavilion, in which is displayed some of the numer- 
ous tempered copper goods which they manufacture. 
Among these are commutators, contact springs, bearings, 
trolley wire, lathe steps, soldering irons, dynamo brushes, 
pinions and other articles too numerous to mention. 


One of the most important points in the copper so pre- 
pared is its chemical purity, of which the examining com- 
mittee of the Franklin Institute speak as follows: 


* The chemical examination shows that the samples are 


COMMERCIAL PARAGRAPH. 


Probably the largest single order for Insulated Wire ever 
placed in this country was recently given the Washburn 
& Moen Manufacturing Company of Worcester, Mass., by 
the Brooklyn City Railway Company. This order included 
180 miles of 500,000 C. M. Stranded Weatherproof Feed 
Wire, together with thirty miles of another size. The 


order amounted to nearly $300,000, and represented a 
weight of about 2,000,000 Ibs. 


They have also obtained 


Fia. 2. 


commercially pure copper. Mechanical examination bears 
out the statements of the applicants as to the purity of 
their metal. We are of the opinion that the Eureka 
Tempered Copper Company has made a decided step in 
advance in the preparation of copper for many industrial 
uses.” 


The Iona Covered Cut-Out? 


We illustrate below a new style of covered main cut-out 
which 18 being introduced by the Iona Manufacturing 
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Company, of Boston, which possesses several features de- 
Sirable to the pfactical wireman. The wire contacts are 
large and very strong. The porcelain cover can be readily 
removed by unscrewing the thumb nut when it 18 neces- 
sary to replace the fuses. The Iona Manufacturing Com- 
pany wiil soon have a full line of these cut-outs, both 
branch and main, ready for delivery, and already report 
& brisk inquiry for them. 


nearly all of the Brooklyn City Railway business during 
the last year, and the securing of this immense order was 
due wholly to the very satisfactory manner in which the 
orders have always been handled. The business of the 
Insulating Department of the Washburn & Moen Company 
is daily increasing, and they have recently erected a large 
and well-equipped factory, which during the recent de- 
pression in business has been running nearly full time. 


INCORPORATIONS. 


The Carpenter Electric Power and Light Company, East 
St. Louls. Capital stock, $2,000,000. Incorporators: Hiram 


` H. Carpenter, Ephraim C. Dawes and James C. Brush. 


The Safety Trolley Improvement Company was orgavized 
in Brooklyn, N. Y.,on the 18th inst. Carl Peterson was 
elected president, Thomas I. Williams secretary and 
treasurer, and Vincent A. Strawson general manager. The 
capital was fixed at $200,000. Among the men interested 
are John F. McNamee, William R. Tinsley, а Texas capi- 
talist, President Lewis, of the Brooklyn Heights Railroad, 
and Dr. Weld. Patents have been secured in this country, 
England, France, Germany and Belgium. 


Pacific Coast Printing Telegraph Company, Los Angeles, 
Cal.—to manufacture and dealin printing telegraph ma- 
chines and electrical appliances and operate lines and ex- 
changes. Capital stock, $1,000,000. Promoters: Forbes 
Parker, Daniel Potter, Dantel Stone, San Diego, Cal.; 
Cleveland Е. Dunderdale, Chicago, III.; Matthew T. Aller, 
Los Angeles, Cal. 


The North Scranton Transit Company, Scranton, Га.- 
to construct and operate an electric railway in the city of 
Scranton. Capital stock, $9,000. Promoters: Louis Morel, 
Jno. H. Fellows, H. Weinschenk, Scranton. 


The Empire Electric Company, Chicago, Ill.—to manu- 
facture and sell electric lamps and electric appliances. 
Capital stock, $15,000. Promoters: David A. Bennett, 
Henry G. Hinkle, Gustave Schroeder. 


The Taylor Switch and Signal Company, Chillicothe, 
Ohio—to manufacture and sell railroad switches and sig- 
nals and electrical and other machinery for operating same 
and for various purposes. Capital stock, $24,000. Promo- 
ters: John D. Taylor, Richard Enderlin, Chas. A. Smith, 
John M. Vanmeter, William M. Tulleys. 


The Charles S. Solomon Company, Camden, N. J.—to 
manufacture, construct, erect and repair machinery and 
apparatus for electrical and mechanical purposes, etc. 
Capital stock, $30,000. Promoters: C. S. Solomon, W. 8. 
Griffiths, J. S. Mount, Philadelphia, Pa.; A. Н. Gangewer 
Burlington, N. J. 


The Jamaica Electric Light Company, Jamaica, L. I.—to 
furnish heat and power to villages of New York State. 
Capital stock, $15,000. Directors: George Н. Culling, 
Mount Vernon; William 8. Williamson, Jamaica, and 
Alonzo B. Pettitt, Jamaica. 


---- — 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED OCTOBER 10, 1898. 


ELECTRIC RAILWAYS AND APPLIANCBS. 


506,468. Electric Railway TroBey. George H. Benjamin, 
New York, N. Y., assignor to Siemens & Halske, Ber- 
Hn, Germany. Filed June 80, 1898. 

506,492. Trolley. George Е. Green, Kalamazoo, Mich., as- 
signor of one-half to Oliver 8. Kelly, Springfield, Ohio; 
Martha L. Green executrix of said George F. Green, 
deceased. Filed April 28, 1892. 

506,617. ‘Trolley Support for Electric Railways. Johan М. 
Anderson, Boston, Mass., assignor of one-half to Al- 
bert Anderson, same place. Filed April 14, 1893. 


ELEOTRIC LIGHTS AND APPLIANCES. 


506,287. Electric Car Lighting System. Frank E. Kins- 
man, Plainfield, N. J. Filed Sept. 18, 1890. 

506,459. Carbon for Electric Arc Lamps. Royal E. Ball, 
New York, N. Y. Filed April 28, 1592. 

iar Ec Light. George Fitch, Milivale, Pa. Filed 

p ` : 

506,503. Electric Arc Lamp. Carl Hoffmann, Berlin, Ger- 
ШҮ, nor to Siemens & Halske, same place. 
Filed April 5, 1898. 

506,650. Carbon Electrode for Arc Lamps. Joseph M. 
Lacombe, Paris, France, assignor of one-half to Louis 
G. Dreyfus, Santa Barbara, C Filed Aug. 27, 1892. 


DYNAMOS, MOTORS, ETC. 


506,208. Electric Motor. Job A. Davis and Robert A. Fow- 
ler, оеша Pa..assignors to the International 
Printing Telegraph Company, Camden, N. J. Filed 
Dec. 23, 1892. 

506,209. Electric Motor. Job A. Davis and Robert A. Fow- 
ler, Virgi пен Pa., assignors to the International 
Printing Telegraph Company, Camden, N. J. Filed 
Dec. 28, 1892. 

506,282. Electro-Magnet. Illius A. Timmis, London, Eng- 
land. Filed Feb. 1, 1898. 

506,858. Electric Locomotive. Johan F. S. Branth, New 
York, N. Y., assignor oftwo-thirds to Edward H. John- 
son, same place. Filed March 23, 1899. | 

506,481. Fan Motor. Chaimsonovitz P. Elieson, New York, 
N. Y., assignor of one-half to Francis A. Pellas, 
1 Italy. Filed July 16, 1892. 

506,482. Regulator for Dynamos. William H. Elkins, 
Cambridge, Mass. Filed Feb. 27, 1893. 

506,577. Electrical Transformer or Induction Device. 
James M. Adams and Martin Adams, Elkhart, Ind. 
Filed June 22, 1893. 


BATTERIES, ВТО. 


506,281. Apparatus for Casting Battery Plates. EdgarW. 
Timmis, London, England. Filed Jan. 28, 1893. 

506,358. Electric Battery Cell. Bloomfield J. Wheelock, 
New York, N. Y. Filed Sept. 28, 1893. 


TELEPHONE AND TELEGRAPH APPARATUS. 


506,223. Telephone Tablet and Arm Rest. Joseph S. Gold, 
Columbus, Ohio. Filed May 13, 1891. Renewed March 


9, 1898. 

506,269.  Printing-Telegraph. Robert J. Sheehy, New 
York, N. Y., aasignor, by mesne assignments, to Wen- 
dell Goodwin, same place. Filed March 11, 1886. Ке- 
newed March 15, 1893. 

506.270. Printing-Telegraph. Robert J. Sheehy, New 
York, N. Y., assignor, by mesne assi ents, to Wen- 
dell Goodwin, same place. Filed Jan. 10, 1887. Re- 
newed March 15, 1893. 

506,271. Apparatus for Securing Synchronous Movement. 
Robert J. Sheehy, New York, N. Y., assignor, by mesne 
assignments, to V'endell Goodwin. same place. Filed 
Dec. 31,1887. Renewed March 15, 1893. 

500,272. Printing-Telegraph Exchange System. Robert 
J. Sheehy, New York, N.Y., assignor, by mesne assign- 
ments, to Wendell Goodwin. same place. Filed Dec. 31, 
1887. Renewed March 15, 1893. 

506,278. Printing-Telegratrh. Robert J. fheehy, New 

‚ York, N. Y., assignor, by mesne assignments. to Wen- 
dell Goodwin, same place. Filed Oct. 31, 1890. Renewed 
March 15, 1893. 

506,274. Telegraphy. Robert J. Sheehy. New York, N. Y., 
assignor, by mesne assignments, to Wendell Goodwin, 
same place. Filed Dec. 23,1890. Renewed March 15, 


1898. 

506,275. Autographic Telegraph. Robert J. Sheehy, New 
York, N. Y., assignor, by mesne assignments, to Wen- 
dell Goodwin, same place. Filed March 8, 1891. Ке- 
newed March 15. 1893. 

506,294. Peppe Charles Willoughby, 
San Francisco, Cal. Filed Dec. 6, 1892. 

506,805. Magneto-Telephone. James A. Brown, Moline, 
пі. Filed July 26, 1893. | 

Telephone-Transmitter. John V. Capek, New 
York, N. Y. Filed July 19, 1893. 

506,627. Variable Resistance for Microphones and Method 
of Manufacturing same. Alfred C. Cousens, Boston, 
Mass. Filed Jan. 9, 1893. 

506,646. Telephone Attachment. Christian H. Dorenwend, 
Toronto, Canada. Filed June 8, 1899. Renewed May 
27, 1898. 

MISCELLANEOUS. 


506,297. Electric Switch. William W. Alexander, Kansas 
City, Mo. Filed Feb. 16, 1891. 

506,811. Molding for Electrical Conductors. Hegel A. 
Fessenden, Pittsfield, Mass. Filed Aug. 16, 1892. 

506,347. Electric Cigar Lighter. Charles B. Struble, 
Minneapolis, Minn. Filed Jan. 10. 1898. 

506,367. Electric-Elevator Switch. William Hochhausen, 
Brooklyn, N. Y. Filed Sept. 9, 1891. 

506,449. Method of Treating Diseases Electrically. Samuel 
Silsbee, New Utrecht, assignor to himself and Andrew 
P. Van Tuyl, Jr. Brooklyn, N. Y. Filed June 30, 


1893. 

506,516. Electrical Head-Clamp for Relieving Pain. Lizzie 
Lane, Dunellen, N. J. Filed May 27, 1898. 

506,563. Electric Switch. Frank Stevens, Philadelphia, 


Pa., assignor of one-half to Samuel Welsh, same 
place. Filed April 21, 1898. 
506,582. Automatic Fire-Alarm System. Gilman W. 


Brown, West Newbury, Mass., assignor of one-half to 
Haydn Brown, same place. Filed Sept. 1, 1892. 
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Column of Light. Incandescent Sign. Fire Alarm Instruments. 
Telephone Switchboards. Egyptian Temple. 
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World's Fair Notes. 


Western Electric Company's World's Fair 
Exhibit. 
ELECTRIC LIGHT APPARATUS AND ELECTRIC LIGHT- 
ING, 


The exhibit of the Western Electric Company 
may be divided into two classes, one of which is 
used by the Exposition itself for lighting its own 
grounds and buildings, and the other is operated 
by the Western Electric Company for use in its 
own exhibit in Electricity Building. 

In order that this article may be more com- 
prehensive, we will begin by describing the por- 
tion which is operated by the Exposition. Their 
plant consists of ten Western Electric arc dyna- 
mcs, each having a capacity of fifty nominal 
2,000 c. P. arc lamps. These machines are built 
with the latest improvements, being entirely au- 
tomatic in their action, permitting of change in 
load from nothing to full capacity without injuri- 
ous heating or excess of sparking. The machines 
are of constant current type, operating the lamps 


this construction to stop a machine which is 
doing full duty, and place the armature upon the 
floor, in not to exceed three minutes’ time. ‘The 
regulation of this machine is accomplished by 
shifting the brushes around the commutator as 
the load changes, thereby producing a constant 
current output from the machine. Any variation 
in the current output is immediately remedied by 
a small electro-magnet through which passes the 
full current of the machine. The dynamo is 
mounted upon a wooden sliding adjustable belt 
tightener, the wooden frame serving to insulate 
the machine from the foundations. The com- 
mercial efficiency of these machines at full load 
is not less than 90 per cent., and the heating, 
when operated for any length of time, will not 
exceed 90° Fahr. above the surrounding atmos- 


phere. 
The dynamos are connected to the lamps 


through a Western Electric aro lighting switch- 
board made of Tennessee marble. Upon this 
marble are mounted springjacks, to which are 
connected the various circuits. Half the jacks 
in this board are devoted to the service of the 
Exposition and the other half to that of the ex- 


EXHIBIT or SWITCHBOARDS. 


in series. In building these machines it has 
been the design to use а construction which 
would require a minimum amount of attention 
from the operator, and in order to do this it is 
necessary to discard oil cups and provide а 
means for lubricating the commutator. To ac- 
complish this end, self-oiling ball and socket 
bearings were designed, which not only lubri- 
cate their own bearings but also take perfect 
alignment with the shaft, thus preventing the 
bearings from becoming hot. The old-style 
copper brushes are done away with and carbon 


brushes substituted in their places which in: 


themselves lubricate the commutator sufficiently 
to permit it to run 24 hours without attention. 
The automatic regulator, which is at all times 
connected with the machine, will operate to detect 
the variation of 1 ampere from the normal out- 
put of the machine and correct the same at once, 
the result being a machine which requires little 
or no attention from the operator. By means of 
a switch located on the machine the normal out- 
put of the dynamo can be varied from 10 amperes 
to 8 or 7, as desired, so that with the same dynamo 
and the same lamps any candle power desired 
can be produced, The machines are also con- 
structed so as to make each part accessible, and 
with this in view the bearing seats are so con- 
structed that one bolt is sufficient to hold a 
bearing rigidly in place. It is possible with 


hibit of the Western Electric Company in Elec- 
tricity Building. These springjacks are con- 
structed in such а manner that any circuit can be 
short-circuited at the switchboard by means of a 
disconnecting plug. With this device any circuit 
can be cut into or out from service while the 
dynamo is in operation without interfering with 
the lamps not interded to be affected by this 
operation. In connection with this board isa 
testing device by means of which the insulation 
resistance to ground of any circuit can be meas- 
ured while the lamps are burning. 

This switchboard consists of brown Tennessee 
marble 14 feet long and 6 feet high, surmounted 
with Japan lacquered cap and a handsome eight- 
day clock in grille work which is Jocated in the 
centre of the board. The front of the board is 
finished in the most perfect style of art, no 
detail being overlooked to make the board com- 
plete. The back of the board is not less highly 
finished. All connections for the are circuits 
run up through the floor and are fastened to 
small porcelain insulators which are held to the 
board by means of small brass brackets, and 
thence run to their respective springjacks. All 
the connections for the incandescent apparatus 
are made of heavy brass castings, which are fin- 
nished in Japan lacquer, to which all the circuits 
are connected beneath the floor. This board is 
held rigid by means of large grilled bronze 


brackets, making on the whole a very perfect 
piece of work. . 

The apparatus in Machinery Hall which is de- 
voted to the use of the Western Electric Company 
in Electricity Building consists of two dynamos 
each operating 50 nominal 2,000 c. P. arc lamps. 

lt was agreed between the World's Columbian 
Exposition and the Western Electric Company, 
prior to the opening of the Fair, that the Exposi- 
tion should furnish foundations for engines, 
dynamos, and free steam during the period of 
the Exposition. and that the Western Electric 
Company should provide engines, dynamos and 
operators. As а result of this agreement the 
Russell Engine Company, Massillon, Ohio, in- 
stalled two 200 н. P. engines and one 100 n. P. 
engine for this service, and the Graton & Knight 
Manufacturing Company, Worcester, Mass., sup- 
plied the belting. 

These generators and dynamos are directly 
connected to the switchboard heretofore de- 
scribed. The distance between the power plant 
in Machinery Hall and the exhibit of the West- 
ern Electric Company in Electricity Building 
measures a trifle over 2,500 feet. It was decided 
that the 220 volt direct current system would 
give the best results, and this system wasadopted 
by the company. The circuits extend in the sub- 
way between the floors, and the wire was made in 
1,500 and 1,000 feet lengths, so that only one joint 
was necessary to make a complete circuit to the 
Electricity Building. This arrangement brought 
all the joints beneath the fioor in Machinery 
Hall, where it is perfectly dry. Special clips 
were made for fastening these circuits to glass 
intulators, the old style tie wire being abandoned. 
The result of thisis that the insulation resistance 
to ground, even in a very wet tunnel, has at all 
times been over or about a megohm, and 
grounded circuits rendered an impossibility. 
The circuits are all run into a switchboard in 
Electricity Building, which is similar to that in 
Machinery Hall, being composed of brown 
Tennessee marble, 12 feet long and 6 feet high. 
It is designed to be as perfect a piece of switch- 
board distribution as itis possible to construct. 
The back of the board is finished in an elaborate 
manner, all brass and copper trimmings being 
polished and copper plated. The positives and 
negatives of the incandescent circuit are con- 
nected directly to bus bars, from which distribu- 
ting circuits ran through double-pole knife 
switches and ammeters directly to the lamp cir- 
cuits. The accompanying photograph shows the 
arrangement of one side of the board. One end 
of the board is devoted exclusively to the distribu- 
tion of arc circuits, there being 150 arc lamps of 
the Western Electric Company’s manufacture in 
Electricity Building. Seventy-five of these lamps 
are devoted to the service of lighting various por- 
tions of the building, and thirty of them are 
placed on Columbian lampposts, manufactured 
by the Western Electric Company, which are 
located in the galleries and main floor. 


The Western Electric Company’s exhibit in 
Electricity Building consists of в display of 
artistic effects produced by electric lighting, as 
well as wares manufactured by its various factor- 
ies. The exhibit is located in the southeast cor- 
ner of the building, Section A, Spaces 3, 4 and 
5. Located at the north end of the exhibit 
is a large glass sign reading ‘‘ Western Electric 
Company, Chicago, New York, London, Antwerp, 
Paris and Berlin.” This sign is 22 feet long, 8 
feet high and 4 feet wide, reading on both sides. 
The interior of the sign is lighted with 14 arc 
lamps. The letters are formed of va1ious colored 
glass crushed into small pieces, and the lamps. 
swinging continually, cause a scintillating effect 
resembling that of diamonds, rubies, sapphires 
and emeralds, making а very attractive display. 
The office of the company is located in the north- 
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west corner of Space 4. It is of Grecian style of 
architecture. The interior is divided into two 
rooms, the front one being в drawing-room and 
the rear one a private office. The illumination of 
this office is novel in the extreme, the front room 
being the green room and the rear one the yellow 
room. The lighting is entirely concealed behind 
в frieze of paper over which is placed a light 
cloth of the same tint as the room. The paper 
forms & design back of which are placed the 
lamps, thus giving an appearance of an illumi- 
nated wall,and bringing out the design in an 
artistic manner. The effect is novel and original. 
In the front portion of the building is placed an 
elegant painting on glass, nine feet high and six 
feet wide, entitled ‘‘ Fairy Queen," the lighting 
of which shows the evenness with which light can 
be distributed over a surface of this size. In the 
front room are also located two miniature foun- 
tains placed in glass globes three feet high and 
sixteen inches in diameter. Six colors are re- 
flected through the water, which is thrown in 
small jets to the tops of the ylobes. The action of 
the fountains is entirely antomatic, being regu- 
lated by clockwork. 


ELECTRICITY. 


Passing through this building the observer is 
attracted to a rapidly rising band of light around 
a column two feet in diameter and over twenty 
feet high, which is studded with red, white and 
blue lamps, and from the top of which extend 
four radial zigzag arms typical of lightning. At 
the end of two of these arms are large revolving 
spheres forty two inches in diameter, studded 
with 300 lamps each, and revolving at a high 
speed. At the ends of the other two arms are 
conical clusters of lamps of different sizes. 
Periodically, throughout the day and night, 
bands of light three feet wide rise from the base 
of this column, to the summit and then pass out 
through the arms into the balls and cones, pro- 
ducing a novel effect. The balls are at one in- 
stant filled with red light which suddenly changes 
to white and again to blue. The controlling 
switch is placed beneath the floor and automati- 
cally produces all these various changes. This 
switch consists of 137 circuits, which are con- 
nected and disconnected by means of a revolving 
cylinder upon which are placed cams so ar- 
ranged as to make contacts at the proper time. 
This roller is driven by 84 н. р. motor. The 
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ELECTRICITY, 


AUTOMATIC SWITCH FOR Ілентіха Errecrs. 


Upon entering the south entrance of Electricity 
Building the visitor is attracted to the Egyptian 
Temple. The exterior of this building is covered 
with interesting allegorical figures representing 
Egyptians in the performance of all kinds of elec- 
trical work. The inside of the building serves as 
a show room for the display of various electrical 
instruments. The building is divided into two 

rooms. The larger room has a ceiling composed 
of stencil cut paper and covered with a fine text- 
ure of cloth, while the coves are studded with 
ruby glass jewels behind which shine incandes- 
cent lamps. The tint ot the room is green and 
the walls are frescoed in stencil work apparently 
representing Egyptian decoration, but & close 
examination reveals the fact that the figures 
themselves are composed largely of electrical 
apparatus. In the four corners and in the cen- 
tres of the sides are green glass columns about 
two feet in diameter, the walls of which are three 
inches thick. These columnas are lighted from 
theinterior by incandescent lamps, giving a brill- 
iant effect. Built into the walls of these rooms 
are recesses which serve for show cases which are 
lined with red plush and lighted from above. In 
these cases may be seen all kinds of electrical 
apparatus and instruments. On the walls of the 
room there are numerous medals which have 
been awarded to the Western Electric Company 
at the Paris, Philadelphia, Australia and a num- 
ber of smaller Expositions. 


eurrent furnished to the column is 110 volta; it 
is reduced to this pressure in order to avoid arc- 
ing at the revolving switch. This change of 
pressure from 220 to 110 volts is made by means 
of a motor generator of 40 н. P. capacity which 
receives current directly from Machinery Hall 
and delivers it at 110 volts. 

At the north end of the exhibit is a large cabi- 
net, upon the top of which are placed the letters 
W. E. Co." in 16 с. P. lamps. shown in the 
centre of the Frontispiece. Behind these lamps 
is a pointer operated by means of a controlling 
mechanism placed inside the cabinet. This arm 
commences at the beginning of the letter W.“ 
passes across the cabinet, apparently writing each 
letter, after which it retraces its course and ex- 
tinguishes the lamps in the same manner in 
which they were lighted. 

Near this exhibit is placed another exhibit 
which epells the words '* Western Electric Co." 
by moving a lighted lamp through the air. 

One of the most attractive exhibits installed by 
the Western Electric Company is a Scenic 
Theatre, which is located in the extreme south- 
east corner of the building. (See Frontispiece.) 
After several plans had been discussed it was 
decided to reproduce in as realistic а manner as 
possible the natural transitions of light during а 
period of twenty-four consecutive hours of night 
and day. The scenery employed to produce these 
effects represente the Alps. The stage opening 
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is ten feet wide and nine feet high. The front 
portion of the scene represents a village consisting 
of several houses and a church. During all the 
changes of light which occur from sunrise to 
sunset, including a storm followed by & rainbow, 
music is arranged to correspond with the differ- 
ent scenes and to interpret as far ав possible the 
time of day. The circuit used is 110 volts pres- 
sure, which is furnished by means of & motor 
generator similar to that described for lighting 
the column. The scenery was designed and 
painted by Sosman & Landis, of Chicago. 

А 20-light erc machine located directly under 
а sign on the Egyptian Temple illuminates this. 
sign. It is driven by means of a 220 volt motor. 
This motor is of the slow speed type. 

In the immediate vicinity of the dynamo dis- 
play are two sample switchboards, one being 
for arc circuits and one for incandescent circuits, 
similar to those heretofore described, but in- 
tended toshow the distribution of current for the 
various systems employed by the Western Elec- 
iric Company. 

Immediately in the rear of the office of the 
Western Electric Company is placed а large oak 
partition 12 feet high, on either side of which 
are placed counters and show cases. The parti- 
tion serves as & means for displaying the large 
line of hotel calls, annunciator and burglar 
alarms of all kinds manufactured by this com- 
pany. 

In the main aisle, on the western side of this 
exhibit, and hetween the Egyptian Temple and 
the office, isan operative machinery exhibit in 
which is aisplayed special machinery invented 
for the purpose of meeting special demands aris- 
ing in the manufacture of electrical apparatus. 
The first of these machines is the automatic nut 
machine, which manufactures nuts from brass 
strip, all polished, drilled, tapped, and faced off 
on one side ard chamfered on the other. This 
machine has a capacity of from 8,000 to 10,000 
per day. large quantities of which are used 
in switchboard apparatus, bells, etc., that are 
manufactured by this company. Next to this is 
а multiple drill press, consisting of 24 adjustable 
spindles. The machine is connected toa line 
shaft by means of belting, and this line shaft 
receives its motion from a 220 volt slow speed 10 
H. P. motor of the Western Electric Company's 
system. In addition to this machine are seven 
other machines cornected to this shaft, two of 
which аге metal working machines and the 
others wire insulating machines. The product of 
this drilling machine consists of & small souvenir 
of white holly wood, 4 inch thick, 1,3, inches wide, 
and 2 inches long. Through these small blocks 
are drilled 244 inch holes simultaneously. These 
holes are drilled at a uniform distance from each 
other, which is equal to ү, inch; they are drilled 
in two rows near and around the outer edge, 
leaving & blank space in the centre; in the blank 
space on one side is stamped the inseription, 
„Western Electric Co. 1898," and on the other 
side is stamped “ Drilled by one operation.” 


Next to this machinestands the double turreted 
automatic screw machine, made to work on both 
sides of a piece before it leaves the machine. 
The stock is fed in through the lower head, and 
the work at one end is finished, after which it is 
cut off and picked up by an automatic finger and 
placed in the upper head where the opposite end 
of the piece is finished at the same time that the 
machine performs the operation on the first end 
of the next piece, after which the piece is thrown 
out into а receptacle made to receive the finished 
work. 

In this space are also found spooling and insu- 
lating machines, which are used in the manufac- 
ture of annunciator and magnet wire, as well as 
telephone cable. The cotton yarn used in cov- 
ering the wire is wound upon spools, and then 
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put on revolving heads where it is wound upon 
the wire, which is in turn wound upon spools 
ready for shipment. Magnet wire is covered in 
the same manner, silk being used in the place of 
cotton, and the heads being made to take in any 
size wire from the smallest up to any size desired. 
Here is also shown the first process of insulating 
wire for telephone cables, paper being used in 
place of cotton. 

Near the centre of the southern end of the ex- 
hibit is a historical display, the special features 
therein being work done by Moses Gerrish 
Farmer, an excellent portrait of whom overhangs 
the exhibit. Here is shown a reproduction of 
what is supposed to be the first reversible motor 
ever produced, it having been built and put on 
exhibition by Mr. Farmer in Dover, N. H., in 
1847. Next to this stands an old mantelpiece 
which was taken out of the Farmer house in 
Salem, Mass. The principal objects of interest 
on this mantelpiece are the small incandescent 
lamps placed upon it in exactly the same manner 
аһ arranged by Mr. Farmer іп 1859. In this 
space is also shown a dynamo-electric machine 
which was made by Mr. Farmer about the year 
1859. | 

In one corner of the space allotted to the 
Western Electric Company is shown almost 
every instrument or piece of apparatus used in 
telephone work. Near the entrance to the 
'' Scenic Theatre are the magneto cal] bells and 
allied apparatus, and at this point an examination 
of this very comprehensive portion of the ex- 
hibit should begin. No attempt has been made 

to conceal the apparatus or even to put it out of 
reach; the many types of magneto bells, trans- 
mitters and telephones are within reach, and can 
be examined and handled by all. 

The familiar Blake transmitter, the ordinary 
Bell receiver, the Hunnings transmitter, the new 
„solid back” transmitter, the long distance re- 
ceiver, and the various forms of switchboard 
transmitters and receivers are among the articles 
displayed. The small transmitter and receiver, 
together with the compact stand and call bell for 
use on short lines (‘‘ speaking tube system "), are 
worthy of a careful examination. 

Many diagrams of the circuits used on the 
various switchboards are displayed, by the help 
of which the workings can be understood, and 
the evolution of the switchboard from its simplest 
form to the present complex apparatus followed. 
The entire display of telephone appliances is 
worthy of more than a passing glance even from 
the average visitor, while to the telephone man 
the careful study of the various pieces of appa- 
ratus cannot but be of profit 

Almost directly under the large illuminated 
sign of this company isa display of complicated 
apparatus for use on police and fire alarm work. 
This apparatus is such as is in use by many of the 
municipal corporations thronghout the country. 
The most striking objects in this part of the ex- 
hibit are the three full size police booths, in 
general outline like those to be seen on so many 
street corners of Chicago and other cities. These 
exhibition booths are finely finished, of oak, sur- 
mounted by polished copper domes upon which 
lamps with many colored shades throw a brilliant 
light. Two of these booths are provided with 
“ double " signal boxes, one part for use from the 
outside, for sending in simply an alarm of fire or 
call for help from the station, the other part for use 
from the inside of the booth, permitting the send- 
ing of several distinct signalsor of telephonic com- 
munication. The third booth has the inner box 
only, showing the different methods of using the 
signalling apparatus. On а wall just back of the 
booths are several kinds of signal boxes for use 
on street corners, in banks, or other business 
places, as well as the smaller and more hand- 
somely finished boxes for use in residences. 


ELECTRICITY. 


The exhibit of insulated wires and cables 
comprises a full line of magnet wires of various 
sizes, with silk and cotton insulation; office and 
annunciator wires; flexible conducting cords of 
various numbers of conductors; switchboard and 
office cables; underwriters and ''weather- 
proof" wire; and underground and aerial cables 
for telegraph, telephone and electric light ser- 
vice. In addition to the finished product, ma- 
chines are shown in operation covering wires 
with silk, cotton and paper, and the cable exhibit 
comprises terminals, model splices апа branches, 
and a complete cable laying apparatus for under- 
ground cables. A complete cable laying outfit is 
exhibited, showing a couple of brick manholes 
sunk below the floor, with main conduits and 
branches, and with cables in position and splices 
in different stages of completion. A wagon with 
a full kit of tools stands between the manholes, 
and a reel of cable on a stand is in positionto be 
drawn into a duct at one manhole while a capstan 
with all the necessary apparatus is at the other. 

Taken as a whole, the exhibit of this company 
constitutes one of the most extensive, popular 
and instructive displays to be seen at the Fair. 


Special Paper on ** Traction and Street Rail- 
way Trucks.’’ 


BY ELMER А. S8PERRY.* 


The adhesion between the car wheel and rail is 
really friction of quiescence. In studying the 
laws governing both friction of quiescence and 
friction of motion one is struck with a peculiar- 
ity in the curves; notably so when metallic sub- 
stances are undergoing examination. The curve 
shown in Fig. 1 illustrates this for a rail and 
wheel supporting about 8.200 lbs. The most 
cursory examination of the curve will at once 
show that the characteristic is by no means one 
of gradual or proportionate transition from a 
state of quiescence tothat of motion. but, on the 


contrary, a breaking away with a wonderful sud- 
denness of drop from high values to those which 
are very low. 

Without recounting those experiments which 
have forced me to the following deduction, I will 
state that in my opinion what we know as friction 
of quiescence or adhesion between a wheel and a 
rail consists essentially of molecular gearing, the 
teeth of which, though minute, are as positively 
in mesh as those of the regularly organized gear. 
I have found the adhesion to be maximum when 
the substances are alike, under these conditions 
the aforenamed molecules ог irregularities 
probably being very similar as to dimensions. 
By this statement itis not meant that the highest 
values are necessarily attained under conditions 
of like materials, but that the lines connecting 
the higher and lower values are more nearly ver- 
tical, arguing more complete i: termeshing, 
hence in shearing a more sudden giving away of 
the molecular teeth at the time of dropping from 
the high to the lower values, The curve in ques- 
tion is drawn to scale, and graphically portrays 
the extremely low values in terms of traction or 
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Association Convention, Milwaukee. 
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drawbar pull upon the dynamometer of the 
slipping wheel, as compared with the wheel roll- 
ing upon the track without slip. This curve was 
obtained in determining by trial the grade at 
which forwardly revolving slipping wheels would 
just balance the tendencey of the weighted car 
to slide down the grade. Space does not permit 
multiplying data and curves, all of which prove 


the importance of preventing the slipping of 


traction wheels. The insight afforded by these 
curves leads to revelations which are at first start- 
ling to the investigator, and in the judgment of 
the writer the present investigation should be 
followed by others in this most important field. 
The curve shows the instant of starting to slip to 
be the critical point, and the problem is pre- 
eminently one of preventing the wheels in ques- 
tion from starting to slip. 

How can this be best accomplished ? 

The writer has made a number of tests which 
may be of interest in this connection, and which 
show that there isa possibility of improvement 
upon methods which we at present accept as 
standard. The oldest method of accomplishing 
this purpose has been to couple all the drivers for 
absolute harmony and uniformity of movement, 
80 that the tendency of one driver to slip will be 
checked by all the others instead of by its mate 
only. The question being, Do we find in prac- 
tice the coupling of the wheels in this way to ac- 
complish the desired result does it in any way 
increase the traction ? 

Experiments have been made to determine this 
question, including a bi-axled equipment of the 
ordinary kind with an independent motor for 
each axle, and also equipments consisting of four, 
six, and as high as eight separate drivers locked 
together to revolve in unison, being supplied 
with a single motor or source of power. I have 
found the method employed in coupling the 


wheels to seriously affect the traction appearing 


as drawbar pull. For instance, if locomotive 
connecting rods are used, the necessary flexi- 
bility of truck for parallelism of axle must be 
entirely sacrificed, as if allowed to exist it pro- 
duces a continually and constantly recurring 
tendency to slip, resulting in a change from com- 
pression to extension of all the strains in both the 
truck snd connecting rods. This change occurs 
twice in each revolution of the system, and re- 
sults in a slip alternately of the wheels upon each 
side in amount dependent upon the lost motion 


.existing. I have seen experiments where this 


periodic slip amounted to as. much as five-six- 
teenths of an inch, occurring twice each revolu- 
tion, when working upon a grade withont trail- 
ers. 

This is avoided by steam locomotive engineers 
by holding the axles in absolute parallelism in a 
plane normal to the roadbed, and until within the 
last few months English locomotive builders have 
maintained that the parallelism of driver axles 
should be absolute. 

As to the street car truck, the flexibility neces- 
sary argues the employment of belting or rope 
transmission, which easily and naturally permits 
of such flexibility. I am free to say that no one 
who has not tried this experiment can form an 
adequate conception of the tremendous strains 
which motor gearing is called upon at times to 
withstand. I have seen as many as fourteen 
parallel strands of rawhide rope under very heavy 
tension in forty-five degree grooves slip and 
burn in their efforts to do work under conditions 
where gears аге ordinarily employed, the gearing 
doing its work with perfect ease. No form of 
friction drive or friction gearing is admissible 
for this work. The chain drive was the first to 
be employed in this country, but was early 
abandoned on account of noise, excessive wear 
and journal strains, together with the impossi- 
bility of keeping it anything like adequately 
lubricated. 

(To be continued. , 
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The Isle of Shoals Cable. 
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There has been for many years one place at 
least on the picturesque coast of New Hampshire 
where the business man &fter escaping from the 
barly-burly of competitive strife, the rancor of 
xchange, mart and office, could hie himself 
sway even beyond the reach of the post-office. 
the telephone, the telegraph, the newspaper and 
the railway train, and commune with Nature in 
ene of her quietest retreats. That place is the 
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of Boston, representing the Safety Insulated 
and Wire Cable Company of New York, to 
manufacture such а cable ав was necessary. 

The cable itself is 14 inches in diameter, con- 
taining two wires, protected by insulation, and 
armored with 15 strands of No. 8 galvanized iron 
wire. The total weight was about 36 tons. 


Saturday. August 19, was the day appointed for 
laying this cable, and the work was successfully 
done, though some unlooked for interruptions 
somewhat impeded its execution. 


ы APPLEDORE ISLAND. 


шев of Shoals, situated a few miles off the New 
,Hampshire coast, one of the most charming 
marine resorts New England сап boast of, and 
that is saying a great deal. | 

This. group of islands has won a world-wide 
reputation for its quietude and invigorating air, 
and for years past there has been a constantly 
inareasing number of visitors there from many 
parts of the United States. All who wended 
‘their way thither were fully confident of finding 
temporary Elysium where they could rapidly re- 
aperate their physical strength while giving the 
mental powers a complete and much needed rest. 
" Appreciating the future of prosperity that 
would inevitably open up for such a resort, men 
of enterprise were not slow to make provision 
for the accommodation of health seekers. the 
outcome being the erection of one or two hotels 
ор Star and Appledore islands, which form the 
larger of the group of the Isles of Shoals. 


. These hostelries soon became well and favora- 
bly known far and near, and enjoyed a fair 
patronage. The facilities for reaching the islands 
‘were provided by the Boston and Portsmouth 
‘Steamship Company, which for years has been 
eonstantly improving the service. During the 
last season hundreds of passengers were carried 
‘thither daily from Boston by the magnifi- 
‘sent steamer ‘*‘ John Brooks,” and by other boats 
‘from Portsmouth and elsewhere. 


1. f&o important a summer resort have the islands 
mow become that it has been deemed advisable 
$o provide cable facilities, for transient patrons 
ae well as residents, with the outer world, thereby 
enabling gentlemen to maintain communication 
‘ith their home friends and business associates, 
und when necessary transact business which 
might be urgent. 

With this end in view, а number of capitalists 
ànterested іп the. continued prosperity of the 
Isles of Shoals organized the Gardner Cable 
Uoinpany for the purpose of laying a submarine 
‘beable from Appledore Island to the mainland. 

In April last the project had so far advanced 
that a contract was made with Mr. C. S. Knowles, 


The cable, on an immense truck, as shown, 
was shipped from New York ona barge, which was 
towed to, its destination by the tug R. C. Veit. 

On the morning of the day set nearly every soul 
on the islands turned out to watch the work of 
laying the cable. 

Notwithstanding that a northeast gale had left 


а strong surf rolling, the work was accomplished 
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When it was proved that there would be some 
little difficulty and delay in landing the mainland 
end of the cable, ropes were made fast to it, and 
about every person present assisted in hauling 
on the ropes. The cable lands near the point 
shown in the accompanying cut, which gives an 
accurate view of Appledore Island with hotel and 
cottages. | 

The Postal Telegraph Cable steamer, Captain 
West, rendered valuable assistance. As soon as 
telegraphic conuection could be made with the 
Western Union Company’s line, the following 
message was despatched from Appledore Island 


to Mr. Oscar Leighton, one of the proprietors of 


the hotel and a director of the cable company : 
'* You are at last connected by wire with the Uni- 
ted States. Praise God from whom all blessings 
flow." 

There were many distinguished visitors staying 
at the Isles of Shoals and all took the liveliest 
interest in the proceedings. In the evening there 
were illuminations and a ball given at the Apple- 
dore House in honor of the event. 

The cable itself was & magnificent piece of 
work, being 86,000 feet in length. When loaded 
on & heavy truck for transportation from the 
works to the wharf where it was transferred to а 
barge, in New York. the whole weighed 58 tons, 
and to haul this mass through the streets of the 
metropolis no less than thirty horses were har- 
nessed to the truck. It is said to have been the 
heaviest load that ever wus hauled through New 
York City, and naturally excited much attention, 
The Safety Insulated and Wire Cable Company 
in accepting the contract and executing the work 
has made quite а reputation for itself, and with- 
out doubt this order will be the forerunner of 
many more for submarine cable. " 

The cable is now in regular service, giving 
great satisfaction, and. its value as a means of 
communication with the mainland has already 
impressed itself on the minds of the authorities, 
so that there is a probability of a life-saving signal 
station being established on the islands. | 

The credit for undertaking this great enter- 
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| SHIPPING THE CABLE. 
ша few hours, telegraphic communication with 
the outer world being promptly established. The 
work of paying out the cable went on ata rate of 
nearly three miles an hour, the end on the main- 


land being first secured, the tug th teeri 
towards the islands. анын 


prise from its very inception to its final mentee 
fal consummation, asabove reported or 5 de 
is due to Mr. F. M. Ferrin, of номе C. B. 
man who, acting ав representative | akilfullf 
Knowles, has most efficiently 


i k. 
carried out a very important tas 
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put on revolving heads where it is wound upon 
the wire, which is in turn wound upon spools 
ready for shipment. Magnet wire is covered in 
the same manner, silk being used in the place of 
cotton, and the heads being made to take in any 
size wire from the smallest up to any size desired. 
Here is also shown the first process of insulating 
wire for telephone cables, paper being used in 
place of cotton. 

Near the centre of the southern end of the ex- 

‘hibit is a historical display, the special features 
therein being work done by Moses Gerrish 
Farmer, an excellent portrait of whom overhangs 
the exhibit. Here is shown & reproduction of 
what is supposed to be the first reversible motor 
ever produced, it having been built and put on 
exhibition by Mr. Farmer in Dover, N. H.,in 
1847. Next to this stands ап old mantelpiece 
which was taken out of the Farmer house in 
Salem, Mass. The principal objects of interest 
on this mantelpiece are the small incandescent 
lamps placed upon it in exactly the same manner 
ad arranged by Mr. Farmer in 1859. In this 
space is also shown a dynamo-electric machine 
which was made by Mr. Farmer about the year 
1859. 

In one corner of the space allotted to the 
Western Electric Company is shown almost 
every instrument or piece of apparatus used in 
telephone work. Near the entrance to the 
“ Scenic Theatre are the magneto call bells and 
allied apparatus, and at this point an examination 
of this very comprehensive portion of the ex- 
hibit should begin. No attempt has been made 
to conceal the apparatus or even to put it out of 
reach; the many types of magneto bells, trans- 
mitters and telephones are within reach, and can 
be examined and handled by all. 

The familiar Blake transmitter, the ordinary 
Bell receiver, the Hunnings transmitter, the new 
„solid back " transmitter, the long distance re- 
ceiver, and the various forms of switchboard 
transmitters and receivers sre among the articles 
displayed. The small transmitter and receiver, 
together with the compact stand and call bell for 
use on short lines ( speaking tube system“), аге 
worthy of a careful examination. 

Many diagrams of the circuits used on the 
various switchboards are displayed, by the help 
of which the workings can be undersiood, and 
the evolution of theswitchboard from its simplest 
form to the present complex apparatus followed. 
The entire display of telephone appliances is 
worthy of more than a passing glance even from 
the average visitor, while to the telephone man 
the careful study of the various pieces of appa- 
ratus cannot but be of profit? 

Almost directly under the large illuminated 
sign of this company is а display of complicated 
apparatus for use on police and fire alarm work. 
This apparatus is such as is in use by many of the 
municipal corporations throughout the country. 
The most striking objects in this part of the ex- 
hibit &re thethree full size police booths, in 
general outline like those to be seen on so many 
street corners of Chicago and other cities. These 
exhibition booths are finely finished, of oak, sur- 
mounted by polished copper domes upon which 
lamps with many colored shades throw a brilliant 
light. Two of these booths are provided with 
* double " signal boxes, one part for use from the 
outside, for sending in simply an alarm of fire or 
call for help from the station, the other part for use 
from the inside of the booth, permitting the send- 
ing of several distinct signals or of telephonic com- 
munication. The third booth has the inner box 
only, showing the different methods of using the 
signalling apparatus. Ona wall just back of the 
booths are several kinds of signal boxes for use 
on street corners, in banks, or other business 
places, as well as the smaller and more hand- 
somely finished boxes for use in residences, 
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The exhibit of insulated wires and cables 
comprises а full line of magnet wires of various 
sizes, with silk and cotton insulation; office and 
annunciator wires; flexible conducting cords of 
various numbers of conductors; switchboard and 
office cables; ‘‘ underwriters’? and ‘‘ weather- 
proof " wire; and underground and aerial cables 
for telegraph, telephone and electric light ser- 
vice. In addition to the finished product, ma- 
chines are shown in operation covering wires 
with silk, cotton and paper, and the cable exhibit 
comprises terminals, model splices and branches, 
and a complete cable laying apparatus for under- 
ground cables. A complete cable laying outfit is 
exhibited, showing a couple of brick manholes 
sunk below the floor, with main conduits and 
branches, and with cables in position and splices 
in different stages of completion. A wagon with 
a full kit of tools stands between the manholes, 
and a reel of cable on a stand is in positionto be 
drawn into a duct at one manhole while a capstan 
with all the necessary apparatus is at the other. 

Taken as а whole, the exhibit of this company 
constitutes one of the most extensive, popular 
and instructive displays to be seen at the Fair. 


Special Paper on “ Traction and Street Rail- 
way Trucks.’’ 


BY ELMER А. S8PERRY.* 


The adhesion between the car wheel and rail is 
really friction of quiescence. In studying the 
laws governing both friction of quiescence and 
friction of motion one is struck with a peculiar- 
ity in the curves; notably so when metallic sub- 
stances are undergoing examination. The curve 
shown in Fig. 1 illustrates this for a rail and 
wheel supporting about 8.200 Ibs. The most 
cursory examination of the curve will at once 
show that the characteristic is by no means one 
of gradual or proportionate transition from a 
state of quiescence tothat of motion, but, on the 


contrary, a breaking away with a wonderful sud- 
denness of drop from high values to those which 
are very low. 

Without recounting those experiments which 
have forced me to the following deduction, I will 
state that in my opinion what we know ав friction 
of quiescence or adhesion between a wheel and & 
rail consiste essentially of molecular gearing, the 
teeth of which, though minute, are as positively 
in mesh as those of the regularly organized gear. 
I have found the adhesion to be maximum when 
the substances are alike, under these conditions 
the aforenamed molecules or  irregularities 
probably being very similar as to dimensions. 
By this statement itis not meant that the highest 
values are necessarily attained under conditions 
of like materials, but that the lines connecting 
the higher and lower values are more nearly ver- 
tical, arguing more complete i: termeshiug, 
hence in shearing a more sudden giving away of 
the molecular teeth at the timeof dropping from 
the high to the lower values. The curve in ques- 
tion is drawn to scale, and graphically portrays 
the extremely low values in terms of traction or 


* Abstractof paper read at the American Street Rallway 
Association Convention, Milwaukee. 
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drawbar pull upon the dynamometer of the 
slipping wheel, as compared with the wheel roll- 
ing upon the track without slip. This curve was 
obtained in determining by trial the grade at 
which forwardly revolving slipping wheels would 
just balance the tendencey of the weighted car 
to slide down the grade. Space does not permit 
multiplying data and curves, all of which prove 


the importance of preventing the slipping of 


traction wheels. The insight afforded by these 
curves leads to revelations which are at first start- 
ling to the investigator, and in the judgment of 
the writer the present investigation should be 
followed by others in this most important field. 
The curve shows the instant of starting to slip to 
be the critical point, and the problem is pre- 
eminently one of preventing the wheels in ques- 
tion from starting to slip. 

How can this be best accomplished ? 

The writer has made a number of tests which 
may be of interest in this connection, and which 
show that there isa possibility of improvement 
upon methods which we at present accept as 
standard. The oldest method of accomplishing 
this purpose has been to couple all the drivers for 
absolute harmony and uniformity of movement, 
so that the tendency of one driver to slip will be 
checked by all the others instead of by its mate 
only. The question being, Do we find in prac- 
tice the coupling of the wheels in this way to ac- 
complish the desired result—does it in any way 
increase the traction ? 

Experiments have been made to determine this 
question, including a bi-axled equipment of the 
ordinary kind with an independent motor for 
each axle, and also equipments consisting of four, 
six, and as high as eight separate drivers locked 
together to revolve in unison, being supplied 
with a single motor or source of power. I have 
found the method employed in coupling the 


wheels to seriously affect the traction appearing 


as drawbar pull. For instance, if locomotive 
connecting rods are used, the necessary flexi- 
bility of truck for parallelism of axle must be 
entirely sacrificed, ag if allowed to exist it pro- 
duces a continually and constantly recurring 
tendency to slip, resulting in a change from com- 
pression to extension of all the strains in both the 
truck and connecting rods. This change occurs 
twice in each revolution of the system, and re- 
sults in а slip alternately of the wheels upon each 
side in amount dependent upon the lost motion 


.existing. I have seen experiments where this 


periodic slip amounted to as. much as five-six- 
teenths of an inch, occurring twice each revolu- 
tion, when working upon a grade without trail- 
ers. 

This is avoided by steam locomotive engineers 
by holding the axles in absolute parallelism in a 
plane normal to the roadbed, and until within the 
last few months English locomotive builders have 
maintained that the parallelism of driver axles 
should be absolute. 

Ав to the street car truck, the flexibility neces- 
sary argues the employment of belting or rope 
transmission, which easily and naturally permita 
of such flexibility. I аш free to say that no one 
who has not tried this experiment can form an 
adequate conception of the tremendous strains 
which motor gearing is called upon at times to 
withstand. I have seen as many as fourteen 
parallel strands of rawhiderope under very heavy 
tension in forty-five degree grooves slip and 
burn in their efforts to do work under conditions 
where gears areordinarily employed, the gearing 


doing its work with perfect ease. Мо form of 
friction drive or friction gearing is admissible 
for this work. The chain drive was the first to 
be employed in this country, but was early 
abandoned on account of noise, excessive wea 
and journal strains, together with the impossi- 
bility of keeping it anything like adequately 
lubricated. 
(To be continued. ; 
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The Isle of Shoals Cable. 

T AM 

There has been for many years one place at 
least on the picturesque coast of New Hampshire 
where the business man after escaping from the 
harly-burly of competitive strife, the rancor of 
xchange, mart and office, could hie himself 
атау even beyond the reach of the post-office. 
the telephone, the telegraph, the newspaper and 
the railway train, and commune with Nature in 
ene of her quietest retreats. That place is the 
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of Boston, . the Safety Insulated 
and Wire Cable Company of New York, to 
manufacture such a cable as was necessary. 

The cable itself is 14 inches in diameter, con- 
taining two wires, protected by insulation, and 
armored with 15 strands of No. 8 galvanized iron 
wire. The total weight was about 36 tons. 


Saturday, August 19, was the day appointed for 
laying this cable, and the work was successfully 
done, thuugh some unlooked for interruptions 
somewhat impeded its execution. 


TE | APPLEDORE ISLAND. 


.Asles of Shoals, situated a few miles off the New 
,Hampshire coast, one of the most charming 
marine resorts New England can boast of, and 
that is saying a great deal. | 
This. group of islands has won a world-wide 
reputation for its quietude and invigorating air, 
and for years past there has been a constantly 
inareasing number of visitors there from many 
parts of the United States. All who wended 
‘their way thither were fully confident of finding 
temporary Elysium where they could rapidly re- 
e@aperate their physical strength while giving the 
mental powers a complete and much needed rest. 
Appreciating the future of prosperity that 
would inevitably open up for such а resort, men 
‘of enterprise were not slow to make provision 
for the accommodation of health seekers. the 
outcome being the erection of one or two hotels 
юп Star and Appledore islands, which form the 
larger of the group of the Isles of Shoals. 


These hostelries soon became wel] and favora- 
bly known far and near, and enjoyed a fair 
patronage. The facilities for reaching the islands 
were provided by the Boston and Portsmouth 
‘Steamship Company, which for years has been 
eonstantly improving the service. During the 
last” season hundreds of passengers were carried 
‘thither daily from Boston by the magnifi- 
'eent steamer ‘‘ John Brooks," and by other boats 
from Portsmouth and elsewhere. 


1. Во important a summer resort have the islands 
mow become that it has been deemed advisable 
$o provide cable facilities, for transient patrons 
ae well as residents, with the outer world, thereby 
enabling gentlemen to maintain communication 
with their home friends and business associates, 
шай when necessary transact business which 
might be urgent. 

With this end in view, a number of capitalista 
interested in the, continued prosperity of the 
Isles of Shoals organized the Gardner Cable 
Company for the purpose of laying a submarine 
able from Appledore Island to the mainland. 

In April last the project had so far advanced 
that a contract was made with Mr. C. S. Knowles, 


The eable, on an immense truck, as shown, 
was shipped from New York ona barge, which was 
towed to, its destination by the tug R. C. Veit. 

On the morning of the day set nearly every soul 
on the islands turned out to wateh the work of 
laying the cable. 

Notwithstanding that a northeast gale had left 


a strong surf rolling, the work was accomplished 


45,5 
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When it was proved that there would be some 
little difficulty and delay in landing the mainland 
end of the cable, ropes were made fast to it, and 
about every person present assisted in hauling 
on the ropes. The cable lands near the point 
shown in the accompanying cut, which gives an 
accurate view of Appledore Island with hotel and 
cottages. 

The Postal Telegraph Cable steamer, Captain 
West, rendered valuable assistance. As soon ав 
telegraphie connection conld be made with the 
Western Union Company's line, the following 
message was despatched from Appledore Island 


to Mr. Oscar Leighton, one of the proprietors of 


the hotel and a director of the cable company : 
'* You are at last connected by wire with the Uni- 
ted States. Praise God from whom all blessings 
flow." 

There were many distinguished visitors staying 
at the Isles of Shoals and all took the liveliest 
interest in the proceedings. In the evening there 
were illuminations апа а ball given at the Apple- 
dore House in honor of the event. 

The cable itself was & magnificent piece of 
work, being 86,000 feet in length. When loaded 
on & heavy truck for transportation from the 
works to the wharf where it was transferred to a 
barge, in New York, the whole weighed 58 tons, 
and to haul this mass through the streets of the 
metropolis no less than thirty horses were har- 
nessed to the truck. It is said to have been the 
heaviest load that ever wus hauled through New 
York City, and naturally excited much attention, 
The Safety Insulated and Wire Cable Company 
in accepting the contract and executing the work 
has made quite & reputation for itself, and with- 
out doubt this order will be the forerunner of 
many more for submarine cable. 

The cable is now in regular service, giving 
great satisfaction, and its value as a means of 
communication with the mainland has already 
impressed itself on the minds of the authorities, 
so that there is a probability of a life-saving signal 
station being established on the islands. 

The credit for undertaking this great enter- 


SHIPPING THE CABLE. 


ina few hours, telegraphic communication with 
the outer world being promptly established. The 
work of paying out the cable went on ata rate of 
nearly three miles an hour, the end on the main- 
land being firet secured, the tug then steering 
towards the islands. 


prise from its very inception to its final and use- 
ful consummation, asabove reported or described, 
18 due to Mr. F. M. Ferrin, of Boston, a gentle- 
man who, acting as representative for Mr. C. 8. 
Knowles, has most efficiently and skilfully 
carried out a very important task. 
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Telephone We still continue to receive in- 
Patents 


Again. 


quiries from a great many quar- 
ters asto the status of the tele- 
phone patents, and while we wish to oblige our 
readers as far as possible by answering sny 
questions on which information is obtainable, it 
is manifestly impossible to authoritatively angwer 
& number of inquiries which involve questions 
that are as yet undecided by the United States 
Supreme Court; nor can we undertake to invent 
or adapt a system of telephony which avoids in- 
fringing all existing patents; yet it is not im- 
possible to do 80 and will be less difficult on the 
expiration of the Bell receiver patent, next year. 

In regard to establishing exchanges to compete 
with systems already existing in different places, 
operating under the patents of the American 
Bell Telephone Compeny, it is very doubtful if 
such an attempt world prove successful, as the 
established business would for many reasons 
have great advantages over its rival. From the 
nature of the business there is hardly room for 
more than one telephone service in any city, as 
there would be naturally no connections permit- 
ted between the subscribers of the rival compe- 
nies, & condition which would be as unsatisfac- 
tory tu the subscribers as the divided service 
would be to the telephone companies. 

In a city without this service, where а new sys- 
tem is be installed, the conditions are different. 
The only trouble in this case would be in arrang- 
ing the details of the exchange so as to avoid 
infringements of patents on minor points, of 
which there are quite & number. For example, 
the switch on the magnets for ringing up the 
central, which is normally closed by banging the 
receiving instrument on its forked handle, is 
patented, and without this an extra switch would 
need to be manipulated. Many of the details of 
the central station switchboards are also patented, 
and considerable work would be involved in ar- 
ranging the details of a system which would 
both secure an efficient service and avoid all 
infringements on these patents. 

Concerning the manufacture of telephone in- 
struments there is less difficulty in the way,and 
for private lines there are no important obstacles 
in the way of patente which have not already 
been overcome. 

It is well known that the art of telephony and 
the Blake transmitter are public property, and 
that the first patent on the Bell receiver will 
shortly expire. The Edison patents and the 
Berliner patent relating to microphones with 
variable surface contact are still in force, and 
although the vahdity of the latter patent has 
been called into question, no decision on this 
point has been handed down by the courts. The 
use of a permanent magnet in the transmitter is 
also patented, but this is not of much importance 
as an electro-magnet may be used there with 
equally good eff сё. The variable contact micro- 
phone is also not an absolute essential, although 
it is. undoubtedly the most convenient device 
that can be adopted. This can be replaced, how- 
ever, by a microphone in which the conductivity 
is varied by the changes of density in the carbon 
or other material due to varying pressures but 


with a fixed contact surface. This has been ao- 
complished in various ways, among others by the 
compression of a carbon spiral, 

As the matter stands now, telephones of the 
pattern at present used by the Bell Company 
cannot be generally manufactured, but enough 
of the patents on these instruments have expired 
to permit the free manufacture of very service- 
able and effective instruments for this purpose. 


Electric There is no branch of electrical 
Line work that has undergone such 


Construction. a radical change as that of con- 
struction work both in the department of house 
wiring and outside lines. With the former the 
change has been brought about largely by the 
increasing demands of fire underwriters, while 
in the matter of street lines the improvement in 
construction 18 due chiefly to the demands of 
sestheticism, although in a few cases accidents on 
overhead lines have accelerated the movement 
in the direction of underground construction. 

The experience of a number of illuminating 
companies in New York City at the time all over- 
head wires were ordered to be buried was, in 
many respects, a trying one, as at that time very 
little experience could be brought to bear on 
what was then a practically untried problem. In 
time, however, most of the overhead wires were 
buried, and in spite of the large expense which 
this involved, it is safe to assume that not one of 
these companies would willingly return to the 
old and poorly insulated aerial lines which were 
abandoned only under compulsion. For large 
cities, underground lines are now generally speci- 
fied by municipal regulations, and for these the 
standard of insulation is maintained at a figure 
unthought of for overhead lines. The cost of 
eonduits and of the extra insulation for this 
work is enormous in comparison to the cost of 
overhead lines, and it is only in a few of the 
largest cities that sufficient business is done ‘te 
warrant such an investment. Ina good many 
places, it n:ust be admitted, the companies oper- 
ating overhead lines have brought this extra ex- 
pense of burying their wires upon themeelves 
by permitting the overhead lines to remain in & 
most disgraceful condition, both as to insulation 
апа general appearance, and in order to prevent 
the demand for underground wires from becom- 
ing general, which would mean bankruptcy {ога 
good many companies, it behooves them to take 
the greatest care in the construction aud main- 
tenance of their overhead lines. Although ina 
large system this change may prove economical 
in the long run, the first cost of it is enough to 
warrant almost any company in avoiding it if 
possible, and in order to do so the overhead lines 
must be made as unobjectionable as possible. 

The public are now assured of the feasibility of 
underground construction, and will be pretty 
sure to demand it if overhead lines are not kept 


in thorough order. 
ET. TIPP 


Tae General Electric Company ou October 87 
made a formal announcement that the November 
dividend would be passed, but failed to state when. 
dividends would be resumed. 
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The Packard By reference to our news col- 
“атр Factory umns our readers will see that 
Reopened. the Packard lamp factory at 
Warren, O., which was closed in July by injunc- 
tion, has been reopened, and that the company 
as prepared to supply standard incandescent 
lamps in any quantities, guaranteed to be en- 
*tirely independent of the Edison patent. 
` Thus the long coveted monopoly of the Gen- 
gral Electric Company in incandescent lamps 
zeeedes farther and ferther from their grasp. 
. The field is open, and we welcome the Mesars. 
Packard, who also announce a new style of lamp, 
the “Mogul,” which is to be made in sizes 


bitherto unattempted. 
: | 2220 2 
TAT was an interesting circular sent out by 


„Мт. Coffin a few days ago, announcing that the 
ommon stockholders in General Electric might 
share in the benefits of the much-talked-of syn- 
dicate which has bought about $12,000,000 of 
General Electric securities for $4,000,000. The 
circular friled to explain how it came about that 
the stockholders are compelled now, in order to 
protect themselves, to buy something which al- 
ready belongs to them and for which they 
never received any compensation. Mr. Coffin’s 
literary effort would have been far more interest- 
ing to electrical people if he had included a list 
ef the securities sold. The fact that the rights 
to subscribe to the stock of this syndicate are 
selling at a premium of 4 of 1 per cent. only 
would indicate that a few gems from Syracuse, 
Little Rock, Pueblo or Fort Worth have been 


sandwiched in with the PAT good securities. 
TET. T 
Ws HAVE remarked 3 times that. in our 


judgment, Mr. R. T. McDonald is a slicker man 
than Mr. C. A. Coffin. 
agree with us, and many whodo not. The oppoei- 
ton has gained strength in the last few days, 
because Mr. McDonald has been arrested first for 
erime, while Mr. Coffin has only been indicted. 
We, however, stand by our original opinion, as 
we believe Mr. McDonald to be an unfortunate 


There are many who 


and innocent victim of adverse circumstances. . 


‘He fell among thieves when he became & stock- 
holder in the Madison Square bank by borrowing 
the money from the bank with which to pay for 
his stock. We hope the courts will take our 
view. Ravyy and Caddy have worked the public 
too long in company to be separated now by 
prieon walls. We prefer to have both of them at 
large, contributing, as they always have, to the 
gaicty of life. But if Ravvy must go to jail, by 
all means let Caddy go with him. 


ИКЕНСЕ 
Тык HUMOROUS editor of the Electrical World, 
in supplying titles for the illustrations of the 
-Milwaukee Convention exhibits, apparently at- 
tempted to escape criticism by making them as 
indefinite as possible. In one instance, however, 
his humor is almost too subtle to be easily ex- 
plained. In an illustration entitled “Тһе Larg- 
«st Belt in the World in Actual Operation," a 
large belt is shown closely coiled and stending on 
Xhe floor. 
Is this the actual operation” for whioh this 
belt was designed, or have we miased the joke ? 


Тнк General Electric Company announced 
some months ago that they had practically se- 
cured the Niagara contract. But things got by 
fraud abide not,” and the theft of the blue- prints 
miscarried. 


Seis eee 

Recent events indicate that Mr. R. T. Mc- 
Donald, like Mr. C. A. Coffin, regrets his attempt 
to soar as a capitalist in this great and bustling 
metropolis. He was very successful when the 
soene of his activities was confined to the rural 
districts, and scores of aldermen throughout the 
land remember with pleasure and profit his warm 
and substantial handshake. New York is no place 
for a ріоцк and unsophisticated countryman like 
Mr. McDonald. There are too many newspapers 
here, always ready to blast a man’s reputation 


whenever the opportunity rises. And the worst 


of it all is, we fear, Mr. MoDonald has utterly 
ruined his chances of succeeding Mr. Coffin in the 
Presidency of the General Electric Company. 
а 
IT is said in Chicago that Ше once placid feet- 
ures of Mr. B. E. Sunny have taken on a troubled 
look since ‘‘ Stockholder” began a series of arti- 
cles for Exzorriciry. Important instalments 
may be looked for shortly. 
Vedi e ТР 
Tux wrong blue-prints were stolen. The Gen- 
eral Electric Company should have stolen the 
drawings of Dr. Sellers and Prof. Forbes. 
8 
THE FINANCIAL editor of the Daily America 
believes the recent ad vanoe in General Electric is 
unwarranted by the actual value of the stock. 
He says : 


Taking the present earnings of the pro rty, 
and allowing forthe debenture bonds and са 
talizing the earnings on a basis of 6 per cent., | 
present issue of stock is just about worth 80 and 
no more, and when the facts concerning the 
property are made publie previous to the reor- 

tion of the property, which is inevitable, 
the stock will go to just about that figure. 


Legal Notes. 

By & decision of the Court of Appeals at AI- 
bany, John W. Cleary obtains $8,500 from the 
Municipel Electric Light Compeny of Brooklyn 
and an additional $855 for costs. The plaintiff 
was 8 lamp trimmer in the employ of defendant, 
and February 9. 1888, received a ahock that threw 
him to the ground. Two weeks after he received 
$250 from the company and afterwards his wages 
for four months. He at that time executed a 
general release, but claims he did not understand 
it at that time, and subsequently brought suit for 
$50,000. The release executed by the plaintiff 
was the chief point in appellant’s argument. 


The Bidwell electric patent case, now in the 
courts at Toledo, is an interesting one, as it at- 
tacks the right of the use of the trulley pole and 
stand in the transmission of electricity from the 
single overhead wire in the supply of power to 
street cars. A similar application for the light- 
ing of cars is also involved in the same suit. 
“Мг. Bidwell, the complainant, claims,” says the 
Toledo Blade, ‘‘to be the firat and original dis- 
coverer of this manner of utilizing electricity, 
and alleges that any use of his principle is an in- 
fringement. In late years this method of street 
locomotion has become exceedingly popular, and 
wherever electric street railroad systems have 
been established the single wire trolley is in use. 
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This means a big fight, as the Босана: to the 
Bidwell claim is unlimited, and millions of dol- 
lars are involved." 


In the United States Circuit Court, New York, 
Judge Lacombe has granted a preliminary in- 
junction to the American Bell Telephone Com- 
pany against John S. Steenburg for an infringe- 
ment of Letters Patent Nos. 186, 187, granted to 
Alexander Graham Bell, January 30, 1877. A 
similar order has been asked for against Lewis H. 
Multer and William Harvest for violating. the 
same patent, and a hearing has been fixed for 
November 8. The patente were granted to Mr. 
Bell for a period of seventeen years, were subge- 
qu uently by assignment vested in the American 

ell Telephone Company, who since have, it is 
claimed, the sole right to manufacture and author- 
ize others to use telephones embracing the in- 
vention. It is said that 150,000 instrumonts are 
now in use, from which the American Bell Tele- 
phone Company obtains royalties. 

In appointing H. C. Adams receiver of the 
Newton Electric Light and Power Company, 
whose capital stock was claimed to be $150,000, 
while the whole plant, it is alleged, cost but 
$28,000, Chancellor McGill. at the hearing of 
counsel in Jersey City, remarked : ‘‘ There must 
be some pretty rough handling of these compan- 
ies by the courts. They issue millions of stock, 
and thus deceive pocr people by conveying the 


impression that there is abundant capital behind 
the concerns, but when the end comes the assets 
have no value. They have issued stock for patent 
rights that have no real or attachable values to 
them. These corporations are but little more 
than partnerships as organized under the General 
Corporation act, and the courts and Legislature 
will be soon forced so to consider them.” 


The Niagara Contract Closed. 
The Westinghouse Company is the Winner. 


Ead of a Losg Struggie. 

The Cataract Construction Company on Betur- 
day. the 28th ult., awarded to the Westinghouse 
Eleetric and Manufacturing Company the con- 
tract fer building the immense generators, eto. , 
for the transmission plant at the Falls. 

The machines are to be built from designs pre- 
pared by Messrs. Coleman Sellers and George 
Forbes, the engineers of the Cataract Company, 
and will be many times larger than any that have 
been built heretofore. 

The apparatus will be built in units of 5,000 
horse-power. The revolving field of the gener- 


ators is to be constructed with inwardly project- 


ing poles, and will revolve in a horizontal plane, 
being mounted upon the vertical shaft of the 
turbine. 

The weight of the shaft, turbine and armature 
ін to be carried by the upward pressure of the 
water-oolumns producing the heads for the tur- 
bines. The electromotive force generated will be 


2.000 to 2,400 volta, and will be increased by step- 


up transformers for long distance transmiemon 
and lowered by reducing transformers for distri- 
bution. The motors will be the two-phase Teala 
motors, which have been found to be well adapted 
for power purposes. The system adapts itself 
readily to the use of motor generators or rotary 
transformers, so that it is possible to develop 
either single phase alternating currents or oon- 
tinuous currents of any desired electromotive 
force as тау be required for the uses of individ- 
ual customers. 

The officers of the Cataract Construction Com- 
pany include the following well-known business 
men: Edward D. Adams, who is president, Fran- 
sis E. Stetson, Edward A. Wickes, Wm. B. 
Rankin and Dr. Coleman Sellers as engineer. 
with Prof. George Forbes, of London, as con- 
sulting engineer. 
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Power House Engines.* 


The subject of Power House Engines for Elec- 
tric Railways embraces one of the most important 
and interesting subjects that street-railway com- 
panies have to consider in the equipment of a 
power plant.. 

The subject represents the vital part of a 
street railway; as the heart forces the life cur- 
rent through the arteries of the body, and an 
impeirment, or weakness of this vital organ, will 
produce impaired health, во also is the power 
house engine the vital part of the street railway, 
as it produces the power that creates and forces 
the electric current through the arteries (the 
trolley wire) of the electric railway, and, like the 
heart, if the engine regulates badly. it produces 
a bad circulation of varied potential, which im- 
pairs the service of the road. 

The variety of opinion as to the best kind of 
an engine for street railway power makes the 
subject a difficult one on which to reach a con- 
clusion that would not be criticised, and your 
éommittee will therefore endeavor to treat the 
subject impartially, and in such a manner as will 
result beneficially to the Association. The most 
essential points to be considered are as follows: 

First— Perfect Regulation. 

Second Highest Economy. 
" Third—Greatest Durability. 

Fourth— Division of Power into Units. 
Good service and uniform speed of cars сап 
only be maintained by а constant, unvarying 
potential, and in order to do this the engine must 
regulate practically perfect, so that there will be 
no variation of speed as the load varies The 
varying power required on an electric railway is 
unquestionably considerable, caused by cars 
constantly stopping and starting, going up and 
down grade, rounding curves, using resistance in 
order torun slow through crowded streets (which 
necessarily increases the load), and in order to 
have perfect service, and uniform speed of cars, 
the engine must be constructed во as to maintain 
а constant and uniform speed under any variation 
of load. This variation of load amounts to a 
very considerable fraction of the whole maximum 
load ; in small plants it may read 95 per cent. of 
the maximum, aud in large plante ie frequently 
%0 per cent. | 
If the speed of the engine decreases when а 
-heavy.load comes on, the potential is reduced, 
which consequently reduces the speed of the 
сахв, heats the car armatures, and creates an ex- 
tra strain upon the machinery, which of course 
means an increase in the consumption of fuel, 
‘and in various other ways produces imperfect 
and expensive service. If the speed of the engine 
increases when the load diminishes, it conse- 
quently increases the voltage or potential, which 
‘is liable to result disastrously to the generators 
.and car motors. Moreover, if the engine regulates 
badly, and the load diminishes suddenly, the en- 
gine is liable to race,“ which is nearly always 
attended with more or lees disastrous resulta. 

The governor or regulator to be mechanically 
: perfect should be made of the best material and 
‘workmanship, and should be so constructed as 
.to contro] the engine under any variation of 
‘Joad, with a variation of speed not to exceed two 
per cent. An engine that will regulate within 
two per cent. is practically perfect for street 

railway work, though there are engines on the 
market that, on electric railroad service, can be 
held to one per cent. deviation from the mean 
speed. The governor should be constructed so 
зав to be easy of access to all of its parts, and 
capable of being oiled while the engine is run- 
ning. Particular attention should be given to 
the construction of the governor to see that there 
are no weak parts, and it should be so constructed 


* Abstract of Committee Report read before the Ашегі- 
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a8 to make it the least intricate and complicated. 
The range of cut-off must also be larger than in 
engines for less variable load. This cut-off 
should be easily regulated between the limite 
of po and of the stroke. 

The severe conditions of high speed апа sud- 
den апа extreme variations of load make it 
especially important that the engine have the best 
possible construction, with extra weight in the 
fly wheel and bed plate, and that the foundation 
be more than usually substantial. 

One of the most important features to be ob- 
served, in order to maintain perfect regulation, 
is to place the engine in the hands of a competent 
engineer, who is capable of adjusting and keep- 
ing the engine in good running order; a good 
engine, or piece of machinery, placed in the 
hands of an incompetent person will never give 
good service or economical results, and no 
doubt a large number of cases where engines 
do not give good service, the expense of main- 
tenance high, and perhaps a large number of 
the frequent casualties, are attributable to in- 
competent, careless or negligent engineers, 


The matter of economy has been exhaustively 
discussed from a scientific standpoint in the vari- 
ous periodicals, as well as before the learned 
societies, and your committee feels inadequate to 
the task of presenting a report that will not be a 
repetition of the records on the subject. The 
committee will, therefore, not undertake to deal 
with the subject in an elaborate and scientific 
manner, but will endeavor to give a few practical 
hints that will be of interest to the Association. 


The economy of an engine is dependent to a 
great extent on the other parts of the power 
plant, and it will therefore be proper to discuss 
the matter in all of its phases, even though it may 
be a slight digression from the subject proper, as 
economy is the most important factor in the 
operation of a power plant. | 


In order to obtain the highest economy in the 
operation of an engine, it is necessary to have the 
engine properly adjusted to its load. It isa fixed 
principle that the highest engine efficiency re- 
sults in working the engine constantly at ite 
maximum rated capacity; underloading or over- 
loading are each, therefore, undesirable, though 
the compound condensing engines of the larges 
stations will stand underloading better than the 
simple high-speed engines, and both classes of 
engines will stand underloading better than over- 
loading; there should then be ample power both 
in boilers and engines to obviate excessive over- 
loading as well as to provide for contingent 
breakdowns or needed repairs. Whatever the 
style or type of engine adopted, it should be 
kept scrupulously in the best possible working 
condition. The packing should be kept intact, 
valves free of leaks, cylinder perfectly smooth 
and true in diameter, so that there will be no loss 
of live steam. The cylinders and bearings should 
be kept wel] lubricated, and one of the most im- 
portant factors is to have the steam enter the en- 
gine at a steady pressure at all times, as good 
service cannot be obtained when a steady steam 
pressure is not maintained. Careful attention 
should be given to the setting of the valves so 
that the cut-off will be the same at both ends of 
the cylinder. The engines should be set in the 
closest proximity to the boiler so as to require 
the least amount of steam pipe, as the longer the 
steam pipe the greater is the loss by condensation. 
The steam pipe should be covered with one of the 
best non-conducting materials, of which there 
are several on the market, so as to reduoe to the 
minimum the loss by conduction, radiation and 
consequent condensation. Flexible joints should 
be used to prevent leaks at the joints from expan- 
sion and contraction. It should be borne in mind 
that wherever there is в leak of steam there is 6 
loss of dollars and cents. 
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Ме аге so accustomed to consider the recipro- 
cating engine as the only steam motor within oar 
reach that it is not surprising that a new form of 
steam motor shoald have quietly been developed 
without our notice. The committee refers to the 
steam turbine, one form of which, the Parsons 
steam turbine, has recently been subjected to 
rigorous and searching trials and tests by Prof. 
A. D. Kennedy, of London, England, who has 
developed power at the rate of 20%; pounds of 
water per electrical horse power per hour ina 
turbine using steam at 97 pounds per square inch 
and making 4,600 revolutions per minute, the 
turbine having а capacity of about 165 horse 
power. The small size of this motor, absence of 
reciprocal motion and consequent. independence 
of heavy foundation; high speed of rotation and 
consequent availability for gearing direct tó 
generator; simplicity of construction and conse- 
quent low cost, and its very high efficiency as a 
motor, all tend to make this a strong rival to the 
reciprocating engine as a steam motor for electrie 
power and light stations. 


The next point to consider is the boiler room, 
where the steam is generated. Engines may be 
of the very best type, and, together with the 
steam pipe, may be in perfect condition, but un- 
less the boiler room receives the proper attention 
there will be dollars lost where cents are saved in 
the engine room. The design and proper con- 
struction of the boiler plant are quite as essential 
to economy as is the case with the engine. The 
boiler plant should have ample capacity, as theré 
are few cases when the draft апа setting are eo 
excellent as to allow heavy forcing without a seri- 
ous loss of economy. A raising of the evapore- 
tion from 6% to 7 pounds of water per pound of 
eoal represents the saving of about seven per 
vent. of the coal bill, which would warrant the 
incurrenee of an expenditure for improvements 
equal to one whole year's coal] bill. The boilers 
should be equipped with good boiler eleaners, 
and should be inspected regularly and kept free 
of scale; the flues should be kept clean and 
boiler walls intact. With the boilers in proper 
condition, and with proper draft, the very beet 
results should be obtained, but in order to do this 
the boiler room must be in charge of а competent 
man. 


Fuel is one of the largest items of expense at- 
tached to a power house, and the waste of fuel by 
incompetent firemen is one of the greatest leaks 
attached to the operating expenses; it is a safe 
proposition to state that an incompetent fireman 
will waste enough fuel in a year to assist very 
materially in paying a dividend. Simply the act 
of pitching a shovel of coal does not qualify a 
man as a fireman, it requires skill and intelli- 
gence. There is a natural disposition among the 
laboring classes to endeavor to do their work 
with the least amount of labor, and ава rule the 
fireman will fill his furnace half full of coal at 
one time, give ita stir with a poker, and then sit 
down and rest until time to fill it up again, in- 
stead of firing frequently, maintaining a light fire, 
and scattering each shovel of coal evenly over 
the grate bars, by which the maximum amount of 
heat can be obtained from the least amount of 
coal. | 
The use of oil as fuel in place of coal is a live qués- 
tion with power and light station engineers and 
managers. Probably the most complete evidence 


of this kind comes from a recent and exhaustive 


test of the power plant of the Twin City Rapid 
Transit Company of Minneapolis and St. Paul, 
Minn., made by Messrs. Wm. A. Pike, of Minne- 
apolis, and T. W. Hugo, of Duluth, Wis., on the 
comparative value of the two fuels, coal and oil. 
This test showed that with ordinary Lima oil 
weighing 6,3, pounds per gallon, and costing 21 
cents per gallon, and coal that gave an evapora- 
tion of 74 pounds of water per pound of coal, the 
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per ton the coal was 20 per cent. more expensive 
than the oil. 

The loss of power between the engine and 
switchboard terminals is from 15 to 25 per cent., 
which is attributable to the inefliciency of dyna- 
mos, and also to the friction of countershafts, 
belts, idlers and attachments, which are simply 
power consumers, representing a waste of power 
without any resultant benefit. Besides the loss 
of power, the expense of maintaining the various 
arrangements for the transmission of power is 
quite considerable. 'This waste of power can be 
overcome by connecting the generator direct to 
tLe shaft of the engine. While machinery of this 
class is more expensive than the other because it 
demands a slow speed for the generator, neces- 
sarily increasing its гіге, the saving in power and 
maintenance of the machinery of transmission 
will be sufficient to compensate for the slightly 
reduced dynamo efficiency, due to slower rota- 
tion, and will warrantthe recommendation ofthe 
direct driven equipment for moderate or large 
sized plants. The direct coupling of engine and 
generator gives also an important advantage, 
particularly in the large stations in crowded 
cities, by the considerable saving in floor space. 

The committee look with favor upon compound 
engines for street railway work, especially so with 
engines having ranges of cut-off wide enough to 
keep the low pressure cylinders from ever ex- 
panding below atmosphere. When this is the 
case, there is no doubt that the compound en- 
gine is very economical, as it carries the expun- 
Sion of steam to а greater limit. Where it is 
possible to condense in connection with the com- 
pound engine, there is not the slightest question 
as to economy. In fact, where condensing is 
possible, there is no reason why the expansion 
should not be carried to а further limit. 

When electric traction was first introduced for 
street railways, engine builders were not cogni- 
zant of the actual requirements for this kind of 
service; they did not anticipate fully the extraor- 
dinary variation of load and the liability of a 
short circuit, which so severely test the strength 
of ап engine. They proceeded to build engines 
from theoretical plans and specifications which 
bave proved by actual practice to be entirely in- 
&dequate for this class of work. Engine build- 
ers, however, are endeavoring to overcome mis- 
takes which were made at the outset, by strength- 
ening and making all of the parts more durable 
апа to make such improvements as will meet all 
the demands for this extraordinary class of work. 

DIVISION OF POWER INTO UNITS. 

When electricity was first introduced as a mo- 
tive power for street railway transportation the 
largest type of generators were small units as 
compared with those manufactured at the present 


Number of 


Maximum H. P. Re- 
quired to Engines H. P. of each 
Operate Koad. Required. Engine. 
200 2 200 
400 8 200 
600 8 300 
1,000 8 500 
1,500 4 500 
2,000 4 750 


time, and, as a rule, high-speed engines, from 
one hundred to two hundred horse power, belted 
direct to the generator, were in most cases 
adopted without regard to the size of the plant. 
Local surroundings and conditions will, to some 
extent, govern the division of power into units, 
but, as a rule, the following principle will be safe 
to follow: The size of the proper unit of sub- 
division should be such as to give the required 
relay or reserve above the maximum power 
adopted. This will apply equally to boilers, en- 


enough engines are provided to farnish the 
maximum horse power required to operate a road 
and have a surplus of one evgine. This is very 
essential, as it enables the engineer to keep his 
engines in perfect adjustment and repair, having 
at all times an extra engine to work on, or, in 
case of a breakdown, the extra enyine is ready to 
take the place of the disabled one. 

In selecting a type of engine, che size of the in- 
stallation must largely govern, as well as local 
conditions, such as water supply and price of fuel. 
thongh some consideration may be given to 
opportunities for station room and arrangement. 
For small plants to run ten or fifteen cars, simple 
high speed engines belted direct to generators 
are unquestionably the proper choice. For 
twenty to fifty car plants, compound engines, 
with condensing apparatus where it is possible, 
with tandem compound engines for the smaller 
plants and cross compound engines for the larger 
ones, geared direct to generator, will probably 
be found most economical, while for the larger 
systems compound or triple expansion condensing 
engines, using steam at a high initial pressure 
and either driving a countershaft or coupled 
direct to generator, whichever the conditions of 
the case will warrant, will be found a proper 
selection. In every case, except for small plants, 
where engines are belted direct to generator, the 
vertical type of engine is recommended. 

In conclusion, the committee desire to impress 
the importance of keeping the steam plant as 
near as possible to the conditions that exist when 
the engines are installed and beingrun under the 
supervision of the mechanical engineer who 
installed the plant. This, perhaps, is of as much 
or more economic importance as the design of 
the engine, as the plant is then run by the expert 
in charge with a view to attain the highest degree 
of efficiency and economy. 

Respectfully submitted. 

E. G. Connetre, Chairman of Committee, 
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Heavy Gradient Compensator. 


One of the most ingenious contrivances for 
assisting tramcars up and down a short length 
of stiff gradient is described in the Engineering 
Review for September. The plant has been in 
successful operation for some time at Seattle, 
Washington. For а distance of 1,000 feet 
there ів a gradient varying from 11 to 16 per 
cent. Two counterbalance weights aggregating 
six tons run on rails laid in a conduit beneath 
the track. These weights exactly balance an 
empty car, and are attached to wire ropes run- 
ning over pulleys. Atthe top of the gradient 
on its way down the car picks up the rope and 
in descending hauls the weights up, thus check- 
ing its own speed, so that the car brakes will 
hold the load without difficulty. At the foot of 
the gradient the conductor disengages the rope 
by means of а hand-lever. Going up, the con- 
nection is made automatically and disengaged in 
a similar manner. A gradient of 20 per cent. 
may be readily overcome by means of this sim- 
ple and admirable expedient. It will be evident 
that since the action is cyclical the only loss of 
power is that due to the small friction of the 
gear and tackle, while the only condition neces- 
sary to continuons working is that cars going up 
the gradient shal] alternate with those coming 
down. In a horse traction system such a device 
means humanity; in a system of electric traction 
it means smaller motors per ton of rolling stock 
and a greater annual saving of energy which 
would otherwise be spent in raising cars up hill 
or in brake-power on the down trip. 


PRINTING AND PUBLISHING Сомранү, Salis- 
bury Court, Fleet Street, London, Eng. 278 
pp. 152 illustrations. 

This work treats in ап elementary manner the 
subject of drum winding, and describes the prin- 
cipal methods of winding in use on armatures of 
this type. Commutators are also treated in the 
same general manner, which is essentially de- 
scriptive. | 

The first nine chapters deal with the various 
styles of drum windings in use in different types 
of machines, and the construction of these arma- 
tures. The four following chapters are devoted 
tothe description and construction of various 
commutators, and the remaining chapters treat 
of armature reactions as affecting sparking at 
the commutator. 

The scope of this work is limited to the discus- 
sion of the general principles of construction 
and to descriptions of drum armatures, and 
avoids mathematical treatment as far as possible, 
as well as all reference to the calculation of the 
windings and capacities of armatures. For this 
reason the book is necessarily elementary and 
is adapted to the instruction of the beginner 
rather than to the use of the practical designer 
of electrical machinery. 

Within the range covered by this work the in- 
formation is complete and accurate. The gen- 
eral principles laid down for the design of arma- 
tures and the best methods of construction, as 
well as the precautions to be observed in the 
matter of insulation, are all carefully explained 
at considerable length and in language intelligi- 
ble to the non technical reader. 


Tue Book or THE Елін. By HUBERT Н. BAx- 
CROFT. THE BANCROFT COMPANY, PUBLISH- 
ERS, Chicago, Ill Twenty-five parts, 40 
pp. each. Price $1.00 a part. 

We have before us Part IV of this serial 
which is being issued at the rate of about two 
parts monthly. The object of this work is to 
present in print. the Columbian Exposition en- 
tire, and the name of its well known author isa 
guarantee of ite excellence. 

Too much cannot be said of the artistic feat- 
ures of this work. The illustrations, which 
are well chosen, are profuse and handsomely 
executed. The work is printed on heavy 
enameled paper, with imperial folio pages 12 x 16, 
and the typography is unsurpassed. When 
completed.the volume will form an interesting as 
wel] as an elegant souvenir of the Exposition. 
Rhude, Thomas « Company, 24 Park Place, New 
York, are the sole agents for the work this 
section. 


Personal. 


Mr. Charles Wirt, late electrical engineer of 
the Ansonia Electric Company, has opened an 
office as consulting engineer at 56 Fifth avenue, 
Chicago. 


Mr. W. H. McKinlock, president of the Met- 
ropolitan Electric Company, who has been in the 
East for а couple of weeks, has returned to Chi- 
cago. 


- — 


Mr. B. J. Arnold, who was connected with the 
Chicago office of the General Electric Company 
for a long period, has established himself ава 
consulting engineer, with offices in the Rookery. 


Mr. H. W. Weller, who has & wide reputation 
in the trade through his connection with the 
Sprague and Edison Companies, is now general 
manager of the United Columbian Electric Com- 
pany, 280 Broadway, New York. 
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The Ansonia Electric Company's Affairs. 


Application was made in the Superior Court at 
New Haven two weeks ago for the removal of 
John B. Wallace as trustee of the insolvent Elec- 
trical Supply Company of Ansonia, onthe ground 
that Mr. Wallace owes the concern more than 


$100,000. Thecourt was also asked to order the 
books of Wallace & Sons, of Ansonia, inspected 
byanexpert. The petition states that John B. 
Wallace is indebted to the firm from $25,000 to 
$100,000. 


New President of the West End Railway 
Company, Boston. 


To the surprise of many people the announce- 
ment appeared in the Boston morning papers on 
Thursday that Mr. Samuel Little had been ap- 
pointed presideut of the above road in succession 

Mr. Н. M. Whitney, who resigned а few weeks 


ago. 


— 


PACKARD STANDARD Lamp. 


Since Mr. Whitney’s retirement several names 
had been mentioned as those of Lis prospective 
successor. These names included that of Mr. C. 
A. Coffin, president of the General Electric Com- 
pany, and Mr. Nathan Matthews, Mayor of Bos- 
ton. Both have shown much interest in street 
railway concerns and were thought very eligible 
for the office. It was stated only a few days 
ago that no successor to Mr. Whitney would be 
appointed until the annual meeting in November, 
but the directors decided otherwise, and on 
Wednesday one of their own number was chosen. 

Mr. Little has been identified with the road 
since its inception. He was one of the original 
organizers of the Highland Street Railway in 
1872 and its treasurer until its consolidation with 
the Middlesex Company. From the time when 
al the Boston roads were consolidated and 
became the West Eud system, Mr. Little has 
been & director of the company. 

The new president is one of the best known 
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men of affairs in mercantile Boston, and has for 
years taken a prominent and active part in the 
management of several large concerns, At the 
present time he is president of the E. T. Howard 
Watch and Clock Company, the National Rock- 
land Bank, the Bay State Gas Company and the 
Boston Lead Manufacturing Company. He is also 
a director of the Boston, Dorchester and South 
Boston Gas Light Company and a trustee of the 
Roxbury Institution for Savings. For more than 
twenty years he took an active part in public life, 
having been а member of the State Legislature 
and of the Boston Board of Aldermen, as well as 
one of the Board of Directors of Public Institu- 
tions of Boston. Mr. Little is a prominent 
Mason, having filled several important positions 
in that ancient order, and stands high in the re- 
gard of allwho know him. In looks, training and 
genealogy. һе isa thorough New England man, 


having been born, August 15, 1827, in Hingham, 
Mass., where his ancestors settled after they ar- 
rived from Hingham, England.in 1637. 

The new president is thoroughly well posted in 
railway matters as the outcome of a long and ac- 
tive experience, and while he has not as yet out- 
lined the policy he will pursue, his long and close 
connection and endorsement of Mr. Whitney's 
poliey warrants the belief that the same policy 
will be pursued under the new president. 


PACKARD LAMPS. 


The Factory at Warren Running on Full 
Time. 


The “Mogul” Lamp to be Made in Sizes up to 1,000 
Candie Power. 


The Packard ** Mogul” lamp Illustrated above 18 some- 
thing different from any other lamp heretofore attempted 
commercially in the United States, and at present they are 
being manufactured in sizes of 200, 300 and 500 candle 
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power, while other sizes up to 1,000 candle power are in 
preparation. Special quality of carbons of very low resist- 
ance Із used in the manufacture of these lamps, and com- 
bined with a treatment with gas it produces a lamp of 
very high efficiency and one that maintains its candle 
power nearly constant during its normal life. 


An efficiency of two and one-half watts per candle power 
may be attained, and consequently with the same dynamo 
and engine power nearly double the light of ordinary lamps 
саа be obtained with the Packard Moguls. As compared 
with small incandescent lamps or with arc lamps in opal 
globes they give far more light forthe same watt expendi- 
ture and are absolutely steady. The light never falls 
momentarily in brightness as does the arc lamp, and its 
color is much pleasanter and casts no objectionable 
shadows ; it gives no hissing noise and requires no atten- 
tion from the time it is first installed until the lamp gives 
out. 


Packard Moguls are made in two classes, A (high ef- 
ciency: and B (longer duration), but they can be made 
especially for any efficiency. Whenthey are run at the 
usual efficiency of the ordinary incandescent lamp their 
life exceeds that of the latter, but for lighting large spaces 


Расканр “ MoauL” Lamp. 


itis found more economical to run them at the higher 
standard. 

As their cost 18 small compared toa group of small incan- 
descent lamps. the extra light gained will on the average 
pay for the cost of the renewal of the lamp after 150 hours 
of life. 

A special porcelain socket and shade must be used with 
these lamps. These are permanently attached to the fx- 
ture or suspending cord and do noi have to be renewed 
with the lamp. 

Packard Moguls are especially adapted for lighting 
stores, large halls, exhibitions, reception rooms, etc., and 
in short, wherever a large. steady ага efficient light is re- 
quired. 

Packard Standard Lamps. 


The Packard factory 1s now in full operation turning out 
their new style 6 to 50 candle power lamps of the pattern 
illustrated. These lamps are protected by about twenty 
patents besides a number of applications for additional 
patents. 

The neck of the lamp is closed with cement and mica, and 
iron 18 used Іп the in-leading wires, which are not sealed 
into glass. By this method of manufacture they sacrifice 
none of the merits of the oldstyle lamp, but all of the good 
qualities are retained and several new ones added which 


are genuine improvements. 
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The Niagara Power House. 


The Cataract Construction Company at a recent 
meeting closed а contract with Stewart & Com- 
pany, of St. Louis, for the construction of the 
immense electrical power house at the Falls, and 
work will be commenced immediately. The con- 
tracts for the electrical apparatus, dynamos and 
other large machinery were discussed at the same 
meeting, but no awards made. 


Current items. 


The tallest building in Stockholm, says the 
London Daily News, is the huge iron lattice- 
work tower of the central telephone depot. 
Myriads of wires run from it, darkening the air. 
Every one in Sweden uses the telephone, and uses 
it, moreover, very much, A writer in Zhe Corn- 
hill, who has been sojourning іп a boarding 
house in the Swedish capital, declares that the 
most significant feature in the routine of the es- 
tablishment was its never-ending telephone 


babble. When he awoke in the morning it was 
to hear the jingle of the bells in the corridor out- 
side his room aud the iteration of the word 
** hvad?" (what?). One morning he asked the 
landlord, who was at the machine, what it all 
meant. His wife, he replied, was buying some 
stores, and was telling him about them and their 

rices, and he on his part wasshouting back to tell 

er in which particulars the prices seemed rea- 
sonable and in which unreasonable. Another 
day the writer's landlord went for a sleigh drive 
into the country. When he had gone two hours 
the telephone began to beannoying, and his wife 
stayed at it for a long time, crying, oh ! and 
" ah !" and yes" and “no.” It is monsieur," 
explained & young lady who happened to be 
standing by. He is resting for dinner at -——, 
апа is informing madame about the incidents of 
his excursion and the details of the meal that is 
being prepared for him." 


А suggestiov having been made of telephonic 
connection between churches and the houses of 
lazy or infirm parishioners, in order to supple- 
ment the attendance at services, the Rev. Arthur 
Ritchie is quoted as favoring the scheme, while 
& number of other clergymen oppose it on one 


ground or another, principally because the per- 
sonal influence or individuality of the preacber 
would be lost. A Roman Catbolic clergyman 
asks: Can a person receive the full benefit of 
the presence in the body of the Divine Presence 
at a mass through telephone? Oh, no; it is neces- 
sary for a personal attendance at church and for 
the eye to see as well as the ear to hear the priest 
when he celebrates mass, if a person is to receive 
the full benefit.” 


To meet the requirements of the numerous 
large establishments engag/ d in the manufacture 
of ready-made garments, in which many hun- 
dreds of yards of fabrics of various kinds are 
cut to pattern every day to be fashioned into arti- 
cles of wearing apparel. a new electric cloth cut- 


ter has been devised. These machinesare said to 
be used in large numbers in New York, Boston. 
Buffalo, Rochester, Chicago and elsewhere. One 
machine, it is affirmed, will do the work of eight 
men. As anexample of its serviceability. the 
statement is vouched for that ina certain New 
York clothing manufactory one machine is doing 
the work of cutting 1,000 pairs of trousers per 
week of five and а half days. 


Carl Peterson, a native of Sweden, now resid- 
ing in Brooklyn, N. Y., ıs the inventor of asafety 
trolley device, for the manufacture of which a 
company has been formed in Brooklyn, with 


Mr. Peterson as president. He claims that it 
wil do away with all danger of falling trolley 
wires. The invention consists of a number of 
‘brackets, one of which is fastened on the support 
of the main trolley wire. The brackets are fas- 
tened together by a clamp. When a wire falls, or 
even sags, the clamp opens and the current is 
stopped. Atthe same time the system can be 
operated so that there will be no blockades. The 
.road is only affected between the two supports 
where the break occurs. The cars can be run up 
to the break, shifted across the intervening space 
of about 100 feet, and continue trips. 


The question of long distance submarine tele- 
phone cables is one which has of late attracted 


much attention. The idea that a merchant in 
New York could converse directly with his corre- 
spondent in London is a captivating one, espe- 
cially as questions could be asked on both sides 
and explanations given to & degree not possible 
in practice with telegraphy. That the time will 
shortly arrive when this will be done is the 
opinion of some of the foremost electrical engi- 
neers of the day. An authority of such weight as 
W. H. Preece, the electrician-in-chief of the Eng- 
lish postal telegraph service, has already ex- 
pressed his belief in its feasibility, aud Prof. Sil- 


vanus Thompson now concedes that ocean teleph- 
ony is possible. He says: The means of 
attaining it are within our grasp. Compensated 
cables of the new type are entirely practicable. It 
may be needful to begin with some shorter line 
than an Atlantic cable in order to gain experience. 
But an Atlantie cable constructed on the new 
plan will not cost much more when laid than one 
of the old type, and whether or not it is success- 
ful in conveying telephonic speech it will cer- 
tainly transmit telegraphic 5 at а greatly 
accelerated speed of signaling. If one Atlantie 
eable can be constructed to do the work now re- 
quiring eight cablesthat cable will be constructed. 
Acceleration of ocean telegraphic service is in it- 
self а desirable step in advance, but the advance 
will not be complete until telephonic speech is 
transmitted also from shore to shore." 


J. Electricien, Paris, gives the following pedi- 
gree of a word which has attained importance in 
electrical phraseology : Most persons who use 
the word ''trolley" probably do not know the 
origin of this term, or why this name was given 
to that apparatus by which the electricity is con- 
veyed from an aerial wire. Twenty years ago 
the word was used to designate “а form of truck 
which can be tilted, for carrying railroad ma- 
terial or the like.” This is the only definition of 
the word in Webster's Dictionary of the edition 
of 1848. In the edition of 1892 of the same work, 
three other definitions are added. 1. A narrow 


cart that is pushed by hand or drawn by an ani- 
mal. It is noted that this meaning of the word 
is in use in England, not in the United States. 
2. “А truck from which the load is suspended on 
some kinds of cranes.” This meaning is techni- 
cal, according to Webster, and employed only in 
speaking of machinery. 3. “(Еіесігі? Railway.) 
А truck which travels along the fixed conductors 
and forms в means of connection between them 
and a railway car." It is easy t» see how the 
primitive form of the electric trolley, which 
travels upon the wires, came to receive its name 
from its resemblance to other types of trolley; 
and the name, having been immediately given to 
this primitive form, was naturally retained when 
the method of connection was changed from а 
little truck. moving on a wire to a mast having at 
its end a wheel pressing on the lower surface of 
the wire. 


The latest application of electricity in marine 
work is to a deep sea fishing boat. A vessel has 


been fully equipped in England with facilities 
for utilizing electricity, not only for propulsion 
but for hauling nets апа every other purpose 
where power is required in the fishing industry. 


General News. 


What is Going on in the Electrical World. 


San Francisco. — The Baden extension of the 
San Francisco and San Mateo Railway Company 
is completed. 


Indianapolis. —It has been decided toconvert 
the street railway that runs out Kentucky 
avenue into an electric line. 


Plainfield, N. J.—The Plainfield Electric 
Street Railway Company isbuilding an extension 
of its line to reach New Market. 


Wilmington, Del —The track of the New 
Castle and Wilmington Electric Railway will 
probably be laid this fall,and the wiring and 
other work be done next spring. 


Westbrook, Me.—The Westbrook Electric 
Light Company has strung wires for the incan- 
descent circuit to Deering and expect to have 
that city lighted by the last of the present week. 


Grand Haven, Mich.—Theelectric light plant 


here has been sold by the Greenwich, N. Y. 


owners to AndrewJ. Ernlaw and Geo. W. Miller, 
of Grand Haven. The plant is valued at $20,000. 


Emporia, Kan.—At a late meeting of the city 
council resolutions were passed looking to the 
purchasing of an electric plant, and the commit- 
tee on gas and electric lights was instructed to 
take such steps as were necessary. 


New York.—The east and west driveways in 
Central Park are to be lighted by incandescent 
electric lights, served probably from underground 
conduits, as the park commissiuners have во rec- 
ommended to the Board of Electrical Control. 


Hagerstown, Md.—The engineers of the 
Sonth Mountain Electric Railway, between 
Keedysville and Boonsboro’, have resurveyed the 
line, making some corrections and shortening the 
917 The road must be finished in three 
months. 


Ottawa, Can.—An electric dynamo has been 
placed on а special car at the Canada Atlantic 
Railway workshops for the purpose of furnish- 
ing electric light to the workmen on the Parry 
Sound road above Arnprior, where the work of 
laying the steel is to be pushed forward night 
and day until Renfrew is reached. 


Warwick, N, Y.—The Greenwood Lake Rail- 
road Company is considering the scheme of 
building a trolley line from Greenwood Lake to 
Warwick, with a view to attracting travel to the 
railroad. A fine water power at Hewitt's station 
will, it is claimed, generate all the electricity 
needed for the operation of the road. 


Torcnto, Сап. The present year will see all 
the street car lines within the city converted to 
the electric system, and next year will likely wit- 
ness abig development of suburban lines, which 
will either work ina close alliance with the city 
system or become part of it. This development 
will probably cater not so much to the passenger 
аз to the freight traffic. 


Chicago.—' The Chicago City Railway Com- 
pany has asked permission of the council to 
apply the overhead trolley system to all its horse 
lines.—The Board of Underwriters has decided 
that hereafter the introduction of electric light 
into a building, or electric power, or any 
change in electrical connections, must be ap- 
proved first by the insurance companies, or the 
policy will be vitiated. 


Sioux City, Iowa.--The creditors of the 
Sioux City Street Railway Company, which is be- 
ing operated by a receiver, are preparing a plan 
for the reorganization of the company. It owns 
forty miles of electric road. the chief system of 
the city. and the appointment of a receiver was 
necessitated by its inability to pay interest on 
the $1,500,000 of bonds it has out. A meeting е! 
bondholders and other creditors will be held 
soon to adopt a plan. 


Leavenworth, Kan.—Newman Erb, L. M. 
Erb and M. Summerfield have registered the 
transfer by the Leavenworth Suburban Street 
Railway Company of its real estate franchises, 
cars, equipment machinery, etc., to the Leav- 
enworth Electric Railway Company, the consid- 
eration being $193.000, Electricity will replace 
the present motive power (dummy and horses) on 
the greater portion of the line if Mr. Erb's ap- 
plication to do so be granted by council. 


Baltimore, Md.—The Southern Electric Com- 
pauy, which made a voluntary assignment in July 
lust because of temporary embarrassment arising 
from inability to make collections during the 
financial depression, is about to resume business 
under its former management. Ata meeting of 
the creditors in New York, the Roebling's Sons 
Company of Trenton, N. J.,the Safety Insulated 
and Wire Company, the Interior Conduit and 
Insulation Company, the Okonite Company Lim- 
ited, and the Western Electric Company of New 
York, all creditors. were named as a committee to 
confer with the Southern Electric Company as to 
the details for the resumption of business. 


Tacoma, Wash. — Тһе new Tacoma-Spokane 
long distance telephone, the second longest line 
of the kind in the world, has been completed and 
is now in operation. The line is 600 miles long 
and extends from Tacoma to Portland, via 
Tenino, Centralia, Kalama and Vancouver; thence 
up the Columbia River, across to Colfax and Gar- 
field, and thence along the line of the Spokane 
and Palouse branch of the Northern Pacific to 
Spokane. From Portland there is a branch west 
to Forest Grove, thence south to Independence, 
Albany and Corvallis, with another branch line 
to Oregon City and Salem. From Tacoma there 
isa branch line to Olympia and Hoquiam, another 
to Orting and another to Seattle and Everett. 
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Boston Notes. 


The Pittsfield, Mass., Electric Railway Com- 
pany has recently held itsannual meeting.at which 
a very satisfactory report was submitted. The 


treasurer's report showed that the company had 
enjoyed а very prosperous year. А new track 
had been laid nearly theentire length of the road 
at & cost of $17,000. 


The Edison Electric Ill aminating Company of 
Boston has declared & quarterly dividend of 2 
per cent. payable November 1. This company is 


now doing ап enormous business in every part of 
the city, and just as soon as the present financial 
depression ceases they expect to still further 
largely increase their business. 


Mr. George А. Marden, who is Treasurer for 
the State of Massachusetts, .has just returned 


from the World's Fair, and in speaking of the 
great Exposition he said to an acquaintance : 
“Тіс thing about the World's Fair that struck 
me most forcibly is the important part that elec- 
iricity plays in mE it the perfect Exposition 
it undoubtedly is. ithout electricity the Fair 
would be a totally different thing. Eliminate the 
illumination of the Court of Honor and the 
Wooded Island, take away the electric railway 
and the electric launches, close the Electricity 
Building and remove the electric hghts from the 
grounds and buildings. and one-third of the Fair 
has disappeared. 1f we have made this Exposi- 
tion immeasurably greater than the one of 1876, 
electricity is greatly to be thanked for it.” 


The New England Telephone and Telegraph 


Company has declared a dividend of 75 cents per 
share payable November 15. 


The big new power station erected by the 
Union Railway Company, Providence, R. I., is 


nearing completion, and one of the powerful 
engines was started up for the first time on 
Thursday last. The plant that is being installed 
consists of 3 Greene compound engines of 750 
H. P. each, run by the batteries of 6 Babcock & 
Wilson boilers of 1,500 н. P. aggregate capac- 
ity. These engines are belted directly to the 
electric generators of 500 к. w. each, built by 
the General Electric Company. "There are two 
more engines contracted for of 1,100 H. P. each, 
which will also be coupled directly to generators. 
The interior of the engine room is 170 x 72 feet, 
and the boiler room 104 x 72 feet. Thecompany 
will use its own electric current on the street cars 
from November 1. 


Col. John T. Wheelwright, a well known Bos- 
ton lawyer and novelist of repute, has been ap- 


pointed a member of the State Board of Gas and 
Electric Commissioners to take the place of Com- 
missioner McDonald, resigned. Col. Wheelwright 
is aoted for his ability and fearlessness, and his 
accession to the Board is considered to promise 
advantage to the community. 


The Framingham Union Street Railway Com- 
pany is discussing the question of electricity asa 
substitute for horse power on its system. 


The Quincy and Boston Electric Street Rail- 
way Company has declared a 6 per cent. dividend 


and carried $3,000 to its reserved fund. This 
company is one of the most prosperous in New 
England. 


It was hoped by the manipulators on the inside 
that the jumps of 7 or 8 points in General Elec- 


tric stock which occurred Wednesday and follow- 
ing days, after receipt of repeal news from 
Washington would tend to restore confidence in 
the Trust, butit didn't. Conservative men areas 
shy of it as ever, and it is impossible to find a man 
who believes anything but that the Trust is near- 
ing its fate— collapse and reorganization. It is 
equally difficult to get an intelligent expression 
of opinion as to how matters are working on the 
inside, but an evening or two ago a gentleman 
standing very, very near to the president was 
frank enough to admit that bis own opinion and 
that of others connected with the company both 
as stockholders and officials was that the only 
hope of salvation is in the appointment of а 
receiver, and that the sooner such а step is taken 
the better for every one interested. 


A petition signed by 8,000 prominent citizens 
came up for hearing before the Board of Alder- 
men Wednesday afternoon, the petition praying 
for в reduction of street railway tracks and 


cars on Washington and Tremont streets. The 
hearing was & lively one, the petitioners being 
ablyrepresented by Messrs. Arthur T. Lyman 
and T. L. Gargan, Mr. H. D. Hyde being in at- 
tendance as counsel for the West Erd Company. 
For the petitioners it was shown that they repre- 
sented $180,000,000 of property, апа claimed to 
voice the sentiments of most of the best people 
in Boston. Mr. Lyman stated that as many as 
400 cars per hour passed along parts of Tremont 
Street, while at the Park Street Church over 100 
cars were shifted in the hour tothe obstruction of 
the general traffic and with great danger to the 
crowds of foot passengers in that district. It was 
urged that only a single track should be allowed 
along the northern or busy downtown sections of 
Tremont and Washington streets, and thata cir- 
euit should be formed whereby all cars should 
run round in one direction. It was urged that the 
publie could be properly accommodated under the 
suggested system, while the inconvenience an 
dangers would be minimized. Both prominent 
ladies and gentlemen supported the petition, and 
warmly urged prompt and decisive action on the 
part of the aldermen. Mr. Lyman in alluding 
to the number of accidents that were al- 
ways occurring. said : ‘‘ Wonaerful street rail- 
roading, but & disgrace to the city ! Itis a magni- 
ficent nuisance !” The hearing will be continued 
Friday evening. 

The West End Railway Company's estimated 
earnings for twelve months ending September 30 


were &bout $385,000 larger than last year, and 
net about $200,000 larger. Earnings are now 
about the same as last year. The customary in- 
crease of $1,000 per day has not been realized for 
two or three months. 


COMMERCIAL PARAGRAPHS. 


The Newton Kubber Works, whose chief offices are in 
the John Hancock Building, Boston, and factories at New- 
ton, Upper Falls, Mass., isa wealthy firm possessing almost 
unlimited facilities for the manufacture of rubber goods, 
including car springs, buffers, rubber-covered rolls, and 
other devices for use on street railways. Тһе company 
makes a specialty of storage battery cells, which are now 
in use everywhere. These cells are of hard rubber, 
moulded to shape and size as required, and occupy a lead- 
ing place in storage battery work. They have been on the 
market for some time, and give splendid satisfaction, the 
company having received many repeat orders. They are 
at present busy on some good contracts, and the outlook 
for business is most promising. Recently they have had 
tolargely increase their factlities,and under the careful yet 
enterprising care of Mr. Edwin R. Rand, general manager, 
the company is very prosperous. 


The Stirling Company has closed contracts since the ist 
of October, 1898, with the following firms for their well- 
known and efficient boilers: L. A. Riley & Company, Cen- 
tralia, Pa., 250 H. P.; Simpson & Watkins, Scran- 
ton, Pa., 300 H. P.; J. I. Case Threshing Machine Company, 
Racine, Wis., 300 н. P.; Adriance, Platt & Company, 
Poughkeepsie. N. Y., 250 H. p.; Midland Steel Com- 
pany, Muncie, Ind., 400 B. P. This company is to be 
congratulated for the tine reputation it is making 
with its specialty, which reputation has just been 
still further increased by receiving the very highest 
award given for bollers at the World's Fair. As will be 
remembered, the Stirliog Company had a n..rd legal battle 
to tight with competitors before they were admitted to the 
Fair, but they won their fight, and have captured the 
highest honors, and now à genuine boom has started up 
for Stirling Water Tube Safety Boilers. 


Н. Ward Leonard & Company have placed thelr name 
prominently before their friends by distributing an adver- 
tising blotter containing a long list of the most important 
plants installed by them during the past year. 


INCORPORATIONS. 


The Carbondale und Dundaff Street Rallway Company, 
Scranton, Pa.—to construct and operate an electric rail- 
way. Capital stock, $30.000. Promoters: Michael Moran, 
Carbondale, Pa.; Jos. O’Brien. Jno. Р. Kelly, Scranton, Pa. 


The Ongley Compaay, Hoboken, N. J.—to purchase, 
manufacture and sell electrical and other devices and ap- 
pliances, patented or otherwise. Capital stock, $25,000. 
Promoters: G. M. Keasbey, Newark, N. J.; С. E. Ongley, 
G. B. Hopkins, W. P. Dixon, Jr., W. Miller, G. J. 
Schoeffel, New York City. 


The Forest. City Electric Railway Company, Scranton, 
Pa.—to construct and operate an electric railway. Capi- 
tal stock, 830.000. Promoteis Michael Moran, Carbon- 
dale, Pa.; Jos. O’Brien, Jno. P. Kelly, Scranton, Pa. 


The Green Electric Signal Company, Kittanning, Pa.— 
to manufacture and sell articles of commerce made from 
wood or metal. Capital stock, $50,000. Promoters: M. D. 
Wayman, Ford City, Pa.; Ira L. Green, G. M. Fox, Kittan- 
ning, Pa. 


The South Mountain Electric Railway and Power Com- 
pany has bəen incorporated at Hagerstown, Md., by 
George W. Jacobs, Jr., of Philadelphia; Theodore E. 
Bowne, of New York; Edgar L. Miller, Elmer J. Smith, of 
Frederick; Charles J. C. E. Shafer and George A. Davis, of 
Boonsboro. The company will construct and operate 
twelve miles of electric railway in Washington County, 
three miles of which will be between Booneboro' and 
Keedysville, Md. They will also light the towns of Boons- 
boro’ and Keedysville. 


The West Baltimore Passenger Railway Company, in- 
corporated at Baltimore, Md., on the 18th inst., intends to 
dulld a suburban electric line through Mount Winans and 
Camden Junction to the Relay and finally to Ellicott City. 
Conn»etion with Baltimore linee will be made probably 
through the Columbia avenue line of the City and Subur- 
ban Company. The directors of the proposed road are 
Wallace Stebbens and Harry O. Stebbens, of Relay : W. H. 
O'Connell and Henry W. Bennett, of Baltimore, and Bar- 
ton W. Fenton, of rindiay, Ohio. The capital stock Is 
$100,000. i 


The Tacoma Gas and Electric Company. Tacoma, Wash. 
—to eiect and operate gas and electric light and power 
works and sell and dispose of their producta. Capital 
stock, 8500, 000. Promoters: Wm. H. Elliott, Edmund Rice, 
Wm. A. Rice, Tacoma. 


The Mather Electric Company has filed a certificate with 
the Connecticut Secretary of State certifying to the issue 
of preferred stock to the amount of $81,000 and the reduc- 
tion of capital stock from $200,000 to $120,000. 


The Suburban Street Railway Company, Harrisburg, Pa. 
—to construct and operate an electric railway. Capital 
stock, $5,000. Promoters: W. H. Selbert, Steelton, Pa.; E. 
K. Meyers, C. L. Brinser, Harrisburg, Pa. 


The Jonesville Electric Light aod Power Company, 
Jonesville, Mich.—to furnish electric light and power to 
the village of Jonesville. Capital stock, $15,000. Promo- 
ters : Geo. F. Avis, Hudson, Mich.; Geo. S. Pomeroy. Enos 
A. Pomeroy, Victor Hawkins, Jonesville, Mich. 


The Gladstone Electric Lighting and Power Company, 
Gladstone, Mich.—to manufacture and sell electricity for 
light, power or otherwise. Capital stock, $20,000. Promo- 
tera : Jno. W. Kendrick, Jno. Wood, Minneapolis, Minn.; 
Edwir 8. Tice, Gladstone, Mich. 


The Gibbs Electric Company of Milwaukee has fied 
notice increasing its capital from $2,000 to $10,000. 


The Connecticut Dynamo and Motor Company, Hartford, 
Conn.—to execute electrical and mechanical engineering 
and do all things incidental to said business. Capital stock. 
$6,000. Promoters: Roscce W. Ney, Robert E. Dunston, 
Hartford, Conn.; Donald W. Durand, Middletown, Conn. 


The Jamaica Electric Light Company, Jamaica, N. Y.— 
to manufacture and use electricity for light, heat and 
power. Capital stock, $15,000. Promoters: Geo. R. Cul- 
lingworth, Mt. Vernon, N.Y.; Wm. S. Williamson, Jamaica, 
N. Y.; Alonzo B. Pettit, Jamaica, N. Y. 


The Bryan, Marsh Company, New York City—to manu- 
facture and sell electric batteries, lamps, etc. Capital 
stock, $40,000. Promoters: Converse D. Marsh, 202 W. 74th 
street ; Thos. C. Hughes, 206 W. 52d street, New York City. 


The Natchez Light, Power and Trausit Company, 
Natchez, Miss.—to do a general light, power and transit 
business. Capital stock, $200,000. Promoters: Maurice 
Moses and Abraham Moses. 


People's Power Company, Rock Island, 111.—to manufac- 
ture and furnish light, heat and power to citizens of 
Moline and Rock Island. Capital stock, $300,000. Incorpo- 
rators: Thomas B. Davis, Samuel 8. Davis and Charles V. 
Nason. 


Simpson Electrical Supply Company, Chicago, Ill. Capi- 
tal stock, $12.000. Incorporators: George A. Gloeman, 
Henry R. Pebbles and Thomas Fahey. 


Electric Car Ventilating Company, Portland, Me.—to 
Manufacture and deal in ventilating apparatus and ma- 
chinery of all kinds. Capital stock, $00,000. Promoters: 
Wm. Y. Ober, Lynn, Mass.; L. B. Haskell, F. W. Homans, 
Gloucester, Mass. 

Inman Brothers Construction Company, Jersey City, 
N. J.—to construct, buy and sell water works, gas works, 
electric light works, etc. Capital stock, $76,000. Promo- 
ters: G. B. Inman, W. Е. Inman. A. C. G. Williams-Foote, 
all of 186 Liberty street, New York City. | 


The Muncy Electric Light, Heat and Power Company, 
Muncy, Pa.—to furnish light, heat and power by electrie- 
ity to the borough of Muncy. Capital stock, 820.000. Pro- 
moters: E. Н. Noble, D. B. Dykins, I. B. Painter, all of 
Muncy. 


The Connecticut Royal Arc Company, Elizabeth, N. Y.— 
to manufacture, operate and deal in apparatus for produc- 
Ing and transmitting light by means of electricity. Capi- 
tal stock, $500,000. Promoters: G. Н. Squires, Plainfield, 
N.J.; A. Bellamy, С. B. Harris and A. Н. Patterson, New 
York City; F. C. Marsh, Elizabeth, N. J. 


The Pullman Electric Company, Chicago—to manufac- 
ture. deal In and operate electrica] machinery ала general 
electrical business. Capital stock, $25,000. Promoters : 
F. A. Pullman, David Reid, J. M. Atkinson. 
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Fraud is Charged. 


The General Electric Company Said to Have 
Been Robbed of $200,000 at Omaha. 

Mr. E. A. Kilbourne, formerly assistant audi- 
tor in the Chicago office of the General Electric 
Company, and who has been discharged at vari- 
ous times and reinstated, has given publicity to 
the charge that he discovereda shortage of some- 
thing over $200,000 in the accounts of the Omaha 
office, and was discharged for calling attention to 
the matter. 

Mr. B. E. Sunny, and Messrs. S. L. Wiley and 
Н.Е. Chubbuck. of Omaha, it is charged, were 
the principals. Mr. Kilbourne says the stealings 
may reach a far larger total. 

Mr. Sunny denies the shortage, but admits the 
truth of all the rest of Kilbourne’s statement. 


The Tivoli-Rome Transmission. 


The large hydraulic station which is operated 
by the cascades of Tivoli, from which power is 
transmitted to Rome, Italy, has now been in 
operation for some time, and has attracted con- 
siderable attention among engineers. 

The waterfalls which supply this power, it will 
be remembered, were illustrated іп 'ELECTRICITY, 
Vol. II, No. 12, and the following description of 
the plant by,means of which this power is util- 
ized will be found of interest : 

The origin of the present work may be traced 
back as far as 1887, when а local company re- 
ceived & charter to divert & certain amount of 
the water from the falls and to'utilize the total 
fall in severa] hydraulic stations, for the 
local industries, for transmitting electric power 
to Rome and for irrigating purposes. 

At that'time this company utilized a small falls 
for lighting in Tivoli, the system being that of 
Gaulard & Gibbs transformers, with high poten- 
tial alternating currents. 

For several years this was the only work under- 
taken, but more recently the question of light 
and power transmission to Rome was revived 
and the present plaut was constructed. 

The main features of this are the generating 


atation at Tivoli, the large canals, the transform- 
ing station in Rome and the system of wiring. 
пе main canal, wbich delivers twelve cubic 
meters of water per second, has two branches, 
one of which supplies the power to the genera- 
ting station, the latter discharging four cubic 
meters per second. This water is first used for 
small stations in Tivoli and then passes into a 
reservoir of 800 square meters surface and two 
meters deep, from which it is carried to the large 
station by a series of reservoirs and large pipes. 
At the station a horizontal pipe 1:6 meters in 
diameter branches from the main conduit. and 
runs parallel to the length of the building. From 
this three smaller pipes run into the building 
near the roof, and from each of these three ver- 
tical columns supply water to the nine turbines. 

Of the total fall of 110 meters only about 50 
meters is utilized at the station, the remaining 
fall being utilized further on. The available 
power, however, provides a total capacity for the 
station of 2,600 horse power. 

The nine turbines, built and installed by Ganz 
& Company, of Budapest, are of the horizontal 
axle type, апа to each of these is coupled an 
alternator and an exciter. 

А general view of the turbines and alternators 
is shown in the Frontispiece, which is taken from 
Electricité. Each of these turbines has а special 
distributor and regulator, both of which are 
shown in the illustration. 

The alternators are of the Zipernowsky type, 
which is well known. These run at 170 revolu- 
tions per minute at full load, generating at that 
speed 42 amperes each at а pressure of 5,100 
volts. The armatures have a diameter of 272 
meters, and have thirty poles. The efficiency of 
the machines is 93:5 per cent. 

The exciters are four-pole direct current ma- 
chines with & capacity, at 375 revolutions per 
minute, of 150 amperes at 180 volts. 


An Electric Weighing Machine. 


The facility with which electricity lends itself 
to automatic operations has suggested its use for 
running weighing machines of this character. 
One of the latest апа most ingenious of these 
devices has just been completed by Mr. C. F. 
Wood, of Richmond, Va., and the particular ma- 
chine described was designed for use in the seed 
business, in which Mr. Wood is engaged. Itis 
apparent, however, from ап examination of this 
model that but slight modifications are needed 
to adapt the machine for use with a wide range of 
materials, and its capacity may be varied to meet 
almost any requirement. 

The object of the invention is to provide an 
automatic machine that will weigh and deposit in 
bags, boxes or packages seeds or groceries, such 
as coffee, tea, spices, baking powder, etc., drugs, 
or anything else of a granular nature that is of- 


pound package there should be a larger opening 
in the hopper than for a quarter-pound one, as 
otherwise the former would be too long in weigh- 
ing, во it is regulated so that when a large weight 
is put on the scale pan the orifice is large, and as 
the balance is gradually reached by the merchan- 
dise flowing into the receiving vessel the orifice 


is gradually made smaller until it reaches a cer- 
tain size, which allows but a small quantity to 
run in to complete the exact weight. 

The machine, illustrated herewith, consists of a 
reservoir hopper tilted forward so as to give mo- 
mentum tothe materials inside, and having an 
aperture cut out of its front at the bottom, 
which is opened and closed by a door sliding in 
grooves and actuated by electric magnets. The 
magnets are suspended on a spring and move 
freely up or down. When the scale beam swings 
up it strikes a projecting arm fastened to these 
magnets, and raises them toa height in propor- 
tion to the weight on the other end of the beam. 
At the same time the electric circuit is completed 


AN ELECTRIC WEIGHING MACHINE. 


fered іп commerce. In the seed business the 
amount of labor aud money expended in this 
work is considerable, some of the larger firms 
putting up from ten to twenty-five millions of small 
packages, weighing from one-tenth of an ounce 
to one ounce, which cost from twenty to thirty- 
five cents per 1,000 to put up. The way this is 
generally done is by measuring. This method is 
inaccurate, and the machine to be described 
overcomes this inaccuracy by weighing each 
package, besides doing the work four or five times 
more rapidly than can be done by hand. The 
cost of power to run it does not amount to over 
one dollar per month, as this can be obtained 
from a gravity battery; or a power circuit divided 
up with resistance boxes would run fifteen or 
twenty machines for weighing small packages. 
The machine can be made of any size, and will 
weigh practically any quantity from five grains 
to a thousand pounds or more. It is so arranged 
that when a weight is placed in the scale pan it 
regulates the size of the orifice in the reservoir 
hopper, so asto give the weighing as much speed 
as possible consistent with accuracy. For in- 
stance, take a machine built to weigh packages 
of from one-fourth to one pound. For a one- 


through them by means of a contact piece on the 
scale pan and a mercury cup, во that the door, 
being of iron, is drawn towards the magnets, and 
raised by the pressure of the scale arm. As the 
weight is gradually balanced the magnets and 
door move down to a certain point, and as soon 
as the requisite quantity of material is obtained 
the contact is broken, and the door, leaving the 
magnets, cuts off the small stream flowing in. 
The scale then swings down, and a plunger 
enters à mercury cup and closes a circuit which 
operates to open the bag. The seed is deposited 
in it by the action of another insulated plunger, 
which operates the door on the weighing recep- 
tacle. As soon as this is done the scale swings 
back, the door in the receptacle closes, the bag is 
lifted up over a projection and slides away to be 
sealed, and the door on the reservoir bopper 
opens again to repeat the operation. The work- 
ing is entirely automatic, and each package put 
up is sure to contain the same quantity. The 
bags used are ordinary seed envelopes, and are 
placed on an inclined plane with a roller behind 
them which forces them into position. Ав fast 
as one is filled and removed, another moves down 
into its place. The machine in its present con- 
struction is built only for small bags, and an ap- 
paratus is now being perfected that will seal 
them as they are filled. In the form tbat boxes 
are made it can readily be seen that the filling of 
them will not be nearly as difficult as what has 
already been accomplished. 
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Transtormer Diagrams Experimentally De- 
termined. * 


BY DR. FREDERICK BEDELL, 
Assisted by A. W. Berresford, W. M. Craft and B. 
Gherardi, Jr. 

Of the various experimental methods used in 
alternating current work, those are most valuable 
which ascertain the phase relations of the differ- 
ent currents and electromotive forces, inasmuch 
as without & knowledge of these relations a full 
understanding of the phenomena is not possible. 
Phase relations may be shown by plot- 


circular gap which it filis. In the position in 
which the tongue 18 represented in the figure, the 
magnetic circuit is as nearly complete as it can be 
made. When the tongue is moved through 180° 
to the dotted position in the figure, the magnetic 
circuit is most imperfect and the reluctance is 
highest. The tongue may be moved by an arm 
and secured in any desired position, and the posi- 
tion is indicated by a pointer moving over а 
graduated scale. 

The essential dimensions of the transformer 
are as follows: 
Length of core (perpendicular tolam- 


Measuring the current which flows through a 
coil when a certain measured electromotive force 
is impressed, we obtain— 
ccr em -. 2) 
Impedance = v Ri + L/o! = 1: 
where R = ohmic resistance, 
L = coefficient of self-induction, 
E = electromotive force, 
I = current, 
= 2 я X frequency. 


When the ohmic resistance is small as compared 


ting curves representing instantaneous values; 15 TTT 93 inches, with 5 of 5 is 5 the 
b diagr idth of each plate......................... .6 “ case in ormer coils, the value of L becomes 

АН Es ушеу zt c E : in жаң Length of each plate....................... 8 2“ 

15. «ле биттеп еге: патшоріо OE SEO 80000: iNo, are large боп... гезик ы сузактын 128. L= E 

to be the equivalent of certain harmonic No. turns small сой!................................... 90. — Ie 

currents. The representation of the results of Size of wire in both coils................ No.10 B.& 8. Th . | | 

alternating currept experiments by polar dia- Resistance of large coil................... .2272 ohms. e coefficient of mutual induction was found 
ramis hea an mdvantagoin the fact that such Resistance of small coil.................. . .160 ohms. by passing an alternating current through опе 

8 Cross section magnetic circuit......... 12 ва. . m. coil and measuring the electromotive force in- 


may also be constructed according to theoretical 
considerations, thus enabling us to compare ex- 
periment with theory. The work which is de- 
scribed in the following paper was undertaken 


Either coil may be used as primary or sec- 
ondary. 
Changing the position of the tongue alters the 


duced in the other. The primary current was 
measured by a Thomson balance, апа the second- 
ary electromotive by & Cardew voltmeter con- 


with the object of experimentally determining TABLE OF CONSTANTS. 
| o» — 868. o — 566. 
No A L.. L, M ur: . 
| di L.. Lo». M о. L.. Lo. | Mo 
1 o в | .01748 | 0122 | .o196 | 7.88 | 15.04 | 1058 | 5.15 | 9.87 6.91 19% 
2 70 | 00988 | .01994 | .01258 | .0188 | 8.58 | 16.6 1108 | 5.56 | 10.78 | 7.96 1.95 
з ' 90 | 01111 | .02199 | .01501 | 006 | 9.60 | 18.95 | 12.95 | 680 | 1245 | 8.50 1.98 
4 + 120 | 01947 | .09595 | .01774 | .0179 | 10.78 | 218 15.0 | 7.05 | 14.80 10.08 2.02 
5 | 150 01% | .03918 | .0909 | 094 | 19.81 | 396.82 | 1805 | 809 | 1665 | 11.83 8.06 
6 180 | 0198 | 2990 | 209398 | % |196 | 986 20.17 | 8.98 | 1878 | 18.4 2.10 


| 
Arrangement of Transformer. 
Fic. 1. 


(Half Size.) 


polar transformer diagrams for comparison with 
similar theoretical diagrams, with particular ref- 
erence to the effects caused by the variation of 
the constants of the transformer, as described in 
a current series of articles entitled the Theory 
of the Transformer."t 

Experiments were made upon a smal) trans- 
former, with an output of about 500 watts, con- 
structed and used by Dr. Crehore and the writer 
for experimental work. This transformer was 
particularly adapted for the present investigation 
since it was provided with means for varying the 
reluctance of the magnetic circuit and thereby the 
coefficients of self and mutual induction. This 
variation was produced by the moving of an 
iron tongue in and out of a gap in the metallic 
circuit. Figure 1 shows in diagram the mag- 
netic circuit of the transformer and the arrange- 
ment of the movable tongue. А laminated iron 
tongue, A, is arranged во that it may be rotated 
about an axis occupying the central line of the 


* Read before the International Electrical Congress, 
Chicago. 


+ Bedell and Crehore, Electrical World, Vol. XXI., No. 
12, March, 1893, et seq. 


reluctance of the magnetic circuit and alters the 
coefficients of self and mutual induction accord- 
ingly; these coefficients increase ав the reluc- 
tance decreases, and have the highest values when 
the tongue is all in. 
DETERMINATION OF THE COEFFICIENTS OF INDUC- 
TION. 

Preliminury to the experiments proper upon 
the transformer, the values of the coefficients of 
self and mutual induction of the coils were de- 


“А ӘН 


Tongue all out. 


Position of Tongue. 


nected across the open circuited secondary. The 
secondary electromotive force is 


E; = М о I,, 
whence the coefficient of mutual induction is 
E, 
"coL 


Ав a matter of convenience, the values of the 
coefficients of self and mutual induction were ob- 
tained by simultaneous measurement. The 
values of these coefficients for six different posi- 


Tongue all in. 


Кто. 9. 


termined for the different positions of the 
tongue. 

For alternating current work, when a reliable 
voltmeter and ammeter are at hand, the coeffi- 
cient of self-induction may be readily deter- 
mined from a determination of the impedance. 


tions of the tongue are given in the accompany- 
ing table. 

The position of the tongue is indicated in de- 
grees by the reading of the pointer over the 
graduated scale, the tongue being all out at 0° and 
all in at 180°. Тһе two coils of the transformer, 
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either of which máy be primary or secondary, are 
distinguished as the large“ and the small” 
coil, and by the subscript letters , and , , respect- 
ively. | 

In obtaining the coefficients of self and mutual 
induction for different positions of the tongue, 
observations were made for different values of 
the current. The values obtained for the co- 
efficients decreased as larger currents were used, 
this variation extending through a range of five 
or six per cent. Mean values were taken corre- 
sponding to the currents used during the experi- 
ments and the coefficients were considered con- 
stant. 

The coefficients increase steadily as the arm is 
moved in from 0° to 180°, but not by equal 
increments. The positions 0°, 70°, 90°, 120°, 150° 
and 180° were afterwards used as giving approxi- 
mately equal increments to L and M. The values 
of L and M for different positions of the tongue 
are plotted in Fig. 2. 

The column headed M (computed) in the table 
gives the values of the coefficient of mutual in- 
duction computed from the values of the coeffi- 
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Diagram of Connections. 
Fic. 8. 


cients of self-induction of the two coils, according 
to the formula based on the assumption of no 
magnetic leakage, 


M=VJL, L.. 


The values of M thuscomputed agree very closely 
with the observed values. 


L, 
The column headed Er gives the ratio of the 


coefficients of self-induction for the two coils, 
which we would expect to find equal to the square 
of the ratio of the number of turns of the respect- 
ive coils, or 
( 128)? _ 
90 0 = 2. 
The observed ratio approximates quite closely to 
this. 
Experiments were made with the transformer 
on constant potential and also on constant cur- 
rent. The constant potential circuit was supplied 


with a current of such a frequency that o = 


2 n = 808; while for the constant current, 
w —27n-— 566. In the table are given the 
values of the inductance obtained by multiplying 
the coefficients of induction by o. 


METHOD OF MEASUREMENT. 


In the experiments proper with the trans- 
former the connections were as shown in Fig. 3. 
In series with the primary was placed a non-in- 
ductive resistance consisting of incandescent 
lamps. The three-voltmeter method was used to 
determine the primary power and the angle of 
lag 6, between primary current I, and electro- 
motive force E,. This necessitated a measure- 
ment of the primary current, obtained by a 
Thomson balance, and the differences of potential 
between the terminals of the transformer, around 
the non-inductive resistance, and around resist- 
ance and transformer together. The secondary 
load was non-inductive, and the secondary cur- 
rent and electromotive force measured directly. 


The quantities observed in making the runs 
were: 

E,—The к. м. F. around the primary. 

E,—The к. м. ғ. around the external resist- 
tance. 

E,— The total £. м. F. around the primary and 
resistance. 

I,—The current in the primary. 

E,—The к. м. F. in the secondary. 

I,—The current in the secondary. 

From this observed data the following results 
were computed : 

0, — The angle of lag between the primary 
electromotive force and current. 

W,—The watts supplied to the primary. 

W,—The watts in the secondary. 

R. — The secondary resistance. 

9 — The angle of lag of secondary current be- 
hind the secondary impressed electromotive 
force. The primary angle of lag is calculated 
by the formula for the three-voltmeter method 
Et—E!— Е? 

2E, E. 


The primary power ів W , = E, I, cos 61. 

The secondary power is W , = E, L. 

The secondary resistance, being non-inductive, 
is calculated by the fall of potential, thus 


cos 6, = 


E 
R, = a тө. 
The tangent of the secondary angle of lag is 
L,W 
0 — 
tan R. 


from which 6, can be readily obtained. 
(To be continued.) 


Tramways for Cairo. 


Mr. Frederic C. Penfield, United States Agent 
and Consul General, notifies to the State Depart- 
ment that the Egyptian Government has decided 
to authorize the establishment of a system of 
tramways in Cairo and its environs, and the mat- 
ter is already attracting the attention of European 
capitalists and engineers. The introduction of 
tram lines, Mr. Penfield says, would improve to 
a great extent the methods of transportation and 
communication in Cairo, and, if demonstrated а 


public convenience, a similar concession for 
Alexandria would doubtless be early decided 
upon, consequently it may safely be predicted 
that there will be some competition to secure the 
franchise. Bids will be received by the Minister 
cf Public Works, Cairo, until the 1st of February, 
1894. The permanent population of Cairo is 
roughly estimated at 500,000, of which 80,000 
are Europeans. In the winter season the latter 


figures would bogreatly augmented by the infinx . 


of travelers. 
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Lamp Bank Rheostats. 


BY C. W. SWOOPE. 


Itisthe prevailing custom with all electrical 
manufacturers to subject every piece of machin- 
ery, instrument or apparstus to a special test be- 
fore it leaves the factory, the purpose being two- 
fold, to insure the customer satisfaction and to 
protect the manufacturer. These tests are 
designed to duplicate as far as possible the 
the actual working circumstances and conditions 
in which the apparatus would be placed when on 
regular duty. Sometimes the current from a 


Fie. 1. 
dynamo under test, or ammeter being calibrated, 
i8 switched onto the shop circuits and utilized, 
while at other times it is run into any resistance 
which will absorb it, such as water boxes, iron 


rheostats orlamp banks. Water boxes answer 
quite well in many cases, but the objection is the 
constant regulation required, owing to the 
change in the temperature of the water, thus 
producing а varying resistance. The lamp bank, 
or a series of rows of lamps connected up and 
switched on the circuit by various devices, is the 
most satisfactory, as the resistance is constant 
and the load varies only with that of the main 
source of supply. They are built and connected 
up in many forms for different conditions, and 
the combinations that can be obtained, similar to 
8 rheostat, are quite numerous. 

Several forms are given herewith, and some 
combinations showing the range of resistance 
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“Тһе death of Joseph Creighton last week,“ 
says the Omaha World-Herald, ‘ recalls one of 
the most stupendous enterprises ever crowned 
with failure,” for it was he and his brother Ed- 
ward who planned the prodigious enterprise of 


connecting Europe, Asia and America by tele- 
graphic communication by way of Alaska, Behr- 
ing Strait, through Siberia to Russia and across 
Europe, which the success of the ocean cables, 
at the time dubious, put an end to. 


when properly designed. An ordinary bank is 
illustrated in Fig. 1, showing connections for 
four rows of lamps to a single pair of mains. 
Keyless sockets or receptacles are mounted upon 
a framework, and the wire terminals from each 
row brought to lugs made of copper or brass; 
and for any connection all that is necessary is 
the insertion of a brass plug, usually mcunted on 
wood or hard rubber handles. 
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In Pig. 1, which is a multiple bank only for 


use with large loads and voltages not exceeding 
that of one lamp, quite an even ascendirg scale 


from 11 amperes, all in multiple, to yr all in 
series, with all the series multiple and multiple 
series arrangements between these limits. For 
250 volts, plug a and c on mains, and 18 6 7, eto., 
on branches 10 rows, range 5 amperes to j am- 
pere. For 500 volts, plug b and c on mains, 1 6 11, 
*etc., оп branches—range 2 amperes to q ampere. 
1 and 11 would be plugged for 1,000 volts and so 
on. Figure 8 is an especially good form for 
loads not extra large and accurate loads requir- 
ing many gradations. To give some idea of its 
flexibility the following combinations have been 
calculated, giving the resistance іп ohms and 
current for each combination. Only one lamp, 
110 volts, was placed in each row, and each one of 
& different size or candle power. Of course with 
the same size lamps some combinations would be 
identical : 


The Hydrógraph. | 

Tue remarkable property poesessed by water 
for cohdueting sound ів well known, but. we are 
not aware that any successful attempt has - hith- 
erto been made to turn that property to account 
‘for signalling purpoges.. Its utilization in that 
direction, however, seems to have been effected 
in а practical manner by Captain Neale, who has 
devised a system by means of which signals can 
be given, messages exchanged. and conversa- 
tion held between ships on the sea or on rivers, 
whether moving or stationary, or between ships 
or lighthouses and harbors, forts, or piers on the 
shore, or vice versa. Communication, moreover, 
is effected, without any connecticn whatever be- 
tween the two objects except the body of water 
in which the ships float or the lighthouse stands, 
the water being the sole medium through which 


ч Hos ga mes SU ODE: the message is transmitted. The system depends 
= “ b 20 : 100 а 16 Ў for its action upon harmonics, and its principle 
. Fie. 8. S al we 1.3 " 90 « wil be understood bya reference to the well- 

5% е 50 et Я . 55 [1] 


of variations can be obtained by choosing the 
proper number of lamps in the various rows. 
Connecting 5 lamps on row а, 10 on b and o re- 


The table is given in the order of the increas- 
ing resistances : 


| 


known fact that upon a musical note in a given 
key being sounded an object capable of emitting 
sound in the same key will, under certain condi- 
tions, sympathetically respond by emitting a 
sound similar to that which awakened its vibra- 


ee. oni ee iugi: | ыы n сше tions. It їв, of course, а primary condition that 
| Combination. | Combination, the two objects shall be normally tuned in unison. 
ERN: 53 | Working upon this fixed principle, and utilizing 
Ohms. Amperes. the high conductivity of water for the transmis- 
a, b, C, ае шшр sce ccpit ына аманы uei deus 1 21 6 T Е 0 d sion of sound, Captain Neale has constructed а 
3 а and b in series, e, d, ein multiple. ..... . .... VORNE 24678 2% 4.7 signalling apparatus, which consists of & trans- 
den ene, "des mo nne 194 % Hr mitting and receiving instrument, which, when 
a, b, Be a In multipf,ſei.i e . 13 4 s T | 2 in operation, are in no way connected with each 
8 b, c. d. J 8 3167 86 8.05 other except through the medium of water. The 
9 a. “ b, c In вегіев.................. 18578 87 9.9 apparatus as described by the London Electrical 
3 Бе у са“ ©“... A11 40 2 Engineer is mounted on two punts, the transmit- 
12 сач ч а, b in seri 2467 48 2.5 ter on one and the receiver on the other. The 
18 es ~ abe ч 2478 44 2.5 transmitter consists of a bell about 16 in. diam- 
14 е“ а, b, е км M RA. г 2: eter attached to the lower end of а тошок 
16 a, b, c in multiple, , ы 18456 48 2.2 which is fixed to the side of the punt, the be 
17 е“ “ а, b, c, d in series 278 49 2.2 being submerged about 6 feet. At the upper end 
i b. ы 6 . 85 "ud of the framing isa crank handle, which is worked 
20 b., «u VV 3 4 6 61 1.8 from the punt and actuates а double-beat bam- 
21 һа" “ b, c in series 1 3 dA = 13 ше "105 strikes ao Feri the Кер: Тһе 
е арады en : orse code is employed, and signalling is at 
z | 2 о єаге-Шшвелев : 2 2 13 present carried on by Bend, but alectricily is in- 
25 pu u a, b In series 246 106 1.08 tended to be used. The operator gives the 
2 аира С Geer io каня ОВ 10 D handle a quarter turn for the dots of the code, 
98 ен , b, c in series. .... 185 118 298 and а whole revolution for the dashes. The re- 
29 a" “ T: “ ................ 187 134 „8% ceiver, which is ор the second punt, consists of a 
2 B Е Miel уе Dr 280 z pair of metallic drums, abont 10 in. diameter, 
32 a, b in series 24 365 3 open at one end and fixed, moutb to mouth, upon 
88 a, b. c. a “ ................. 72 565 19 8 piece of board which is sandwiched in between 
34 а, b, с, d. e CCC 18 570 .19 


spectively, and 20 on d, we get the following 


range of lights: 


The following three combinations might also 
be added but they give values similar to some in 
the table : 


them. These drums are suspended in the water, 
and are connected up with a small battery, and 
through it with a tape recording instrument. As 
at present arranged, the operator has an acoustic 
apparatus connected with the drums, by means 
of which he hears the sounds from the bell as 


Combination. Like 6. a, b. e in multiple. plug 13 47 8. 81 ohms. they are received by the drums, and, by а man- 
No: or Ligate: Plug in. * 7. са“ ч " 467. 49 " ual arrangement, he records each sound on the 
“ gi. Кы in series - 1848 6“ tape. Upon the occasion of the inspection, the 
ж | f two punts were moored in the Thames at Kings- 
i0 : 4 out Another form of bank, Fig. 4, is admirably ton, about two-thirds of a mile apart, aud signal- 
15 1 and 2 4 ~ suited for many variations, it being used consid- ling was successfully carried on from one to the 
8 4 $4 
% 8 and 1 4“ | 
30 Sand 3 4“ 
85 891 4“ s қ А Ж и Е 
40 83 4 in 
45 182 4“ 


For more variations lamps of different candle 
power requiring a different amount of current fo 
could be used, and for larger loads increase the à j 9 E : О 
number of lamps per row, orthe number of rows, = Бек ЭЕ ШИ тыл ЖЕ та a ee ИЕ 
the latter of course being preferable, thus in- is 
creasing tbe combinations. Multiplying each 6 | 
row by 10, the range would be from 50 to 450 e 
lights, the amperes depending on the amperes 
per lamp. 

А multiple or series bank is illustrated in Fig. 
2, operated from a single peir of mains, the 
voltage of the circuit being limited only by the 
number of rows in the bank. It is well adapted 


OR I 
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erably on bridges, resistance boxes, connecting other. Messages were correctly transmitted and 


for 125 volt, 250 and 500 volt circuits. For all rows 
in multiple, on 125 volts or less, insert plugs in b 
and e on mains and plug 128456 7, etc., on 
branches. With only one lamp in each row of 
eleven rows, at 1 ampere, it would give a range 


batteries, etc. Most any combination is readily 
attainable, and an examination of the figure will 
be sufficient to explain the method of connec- 


tions by which the various degrees of resistance 
may be obtained. "ER 


recorded, although naturally somewhat slowly, 
owing to the apparatus being at present worked 
by hand. The trial, however, is said to have 
demonstrated the practical character of the in- 
vention and the correctness of the principles 
upon which it is based. 
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ELECTRICITY. 
. Electric The State Railroad Commis- 
Railway sioners have for some time 
Legislation. been collecting information to 


enable them to frame regulations for the speed 


of electric railway cars in thickly settled districte, 


as well as to recommend the most approved ap- 
pliances on these cars for the safety of pedes- 
trians. 

In the last issue of ELECTRICITY we pointed out 
the fact that the antagonism to electric railways 
which is frequently expressed is directed more 
particularly against the speed of the cars than 
the method of propulsion. If the list of trolley 
car accidents that have occurred be examined 
carefully, it will be seen that almost without 
exception these have resulted solely from collis- 
ions. Accidents from contact with the current 
are almost unheard of. 

Admitting the justice of this view, which is un- 
questionably established by the statistics of 
several years, the problem of regulating the 
speed of street railway cars, and not the motive 
power to be used, presents another consideration 
of interest to the public. 

The conditions of street traffic are so different 
in different cities that the question of making a 
general rule to limit the speed of street cars is 
not easily determined; nor can such а rule be 
very strictly enforced. 

It is reasonable to assume that the interests of 
any railway company are best conserved by 
acceding as far as possible to the demands of 
the public, from whom its income is derived, but 
it ів also evident that in regard to speed public 
opinion is divided, as residents and pedestrians 
along these routes object to just the conditions 
which the travelling public call for. The rapid 
and extensive introduction of trolley roads has 


been undertaken in almost every city where they 


are found for the purpose of building up outlying 
districts for which a horse car service has proved 
inadequate. 

In this respect trolley roads have been emi- 
nently successful, and this result is due entirely to 
the rapid and regular service rendered by them. 
If safety, therefore, compels a reduction in car 


speed to that of horse cars, the trolley loses its 


chief advantage over the latter, and the main ob- 
ject for which it was installed is defeated. 

In every large city there is, of course, a certain 
maximum speed which should-not be exceeded, 
and this should practically depend upon the dis- 
tance within which a car may be brought to rest 
from full speed. A car running at the rate of 
twelve miles an hour which is capable of being 
stopped within one hundred feet is obviously 
safer than one running at six miles an hour 
which requires а longer distance before it can be 
brought to a standstill, and this introduces the 
subject of electric-car brakes, which are now 
almost invariably inadequate in cases of emer- 


"gency. On probably more than ninety per cent. 


of all our trolley cars the same pattern of brake 
is employed that has been in general use on 
horse cars, consisting essentially of a set of brake 
shoes hung at one side of a pair of wheels which 
are brought into contact with the latter by wind- 
ing a chain around the brake rod. Asarule, 
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only one set of shoes acting on one side of a single 
pair of wheels is brought into play by the action 
of the brake handle on either platform, and no 
matter what the leverage may be the time required 
to give the chain three or four turns around the 
brake rod is too long to admit of a sudden stop. 
This point seems to have been very generally 
ignored in the equipment of electric cars; and 
although it is easily possible to provide a brake 
which by a simple short motion of ite handle will 
lock the wheels almost instantly and cause the car 
to slide, hardly any attempts have been made іп 
this direction. The brake is certaintly the most 
important and effective safety device with which a 
car can be equipped, and had this received the 
same amount of attention that has been bestowed 
upon guards and fenders, which generally effect 
more accidents than they avert, trolley cars 
would have escaped much of the censure which 
has fallen проп them. 

The most cursory glance will suffice to show 
that the power required to overcome the momen- 
tum of a horse car within a given time is far less 
than a trolley car requires for the same time. The 
weight of the latter is approximately three times 
and its average speed about double that of the 


former; therefore six times the force necessary 


to stop a horse car would be required to stopa 
trolley car in the same time. 

Ав an ounce of prevention is universally held 
to be worth a pound of cure, the safety device for 
trolley cars most satisfactory to the public should 
be designed. to control the cars rather than to 
rescue the victims, and the average pedestrian 
would unquestionably prefer avoiding a collision 
to being deposited intact on the most efficient 
style of fender in the market. Life guards may 
prove of service in some cases, but suitable brakes 
would constitute a much more acceptable 
remedy. 

Where а human life is at stake the motorman 
on an electric car has at his disposal a last resort, 
which is to reverse his motors at full speed with- 
out using the brake, This method is, of course, 
liable to wreck the machines, but under the cir- 
cumstances that would be of little consequence, 
Asarule the machinery would stand the shock, 
and in that case the car would reverse its direc- 
tion without advancing much more than its own 
length. If running at a moderate speed it would 
be stopped almost instantly. 

The most thorough precautions possible, how- 
ever, will not prevail against the carelessness of 
individuals, and the person who heedlessly steps 
directly in front of a moving car puts it beyond 
the power of the motorman, however alert or 
careful, to avert accident. Over fifty per cent. 
of the casualties on electric railways reported 
last month occurred under these conditions. This 
is about the only class of people a fender is 
needed for, and if a suitable one can be found it 
wonld probably reduce the number of fatalities 
of this kind. 

“Where reasonable care is taken by pedestrians, 
however, the speed of the cars seems of second- 
ary importance to their controlling apparatus, and 
in this respect most electric cars are deficient. 
With brakes of suitable capacity provided, a per- 


Son Crossing the tracks at a reasonable distance 

from the car would be perfectly secure from dan- 
ger with a careful motorman. There are a few 
blocks in almost every city which during certain 
times of the day are so crowded with cars that 
only a very moderate speed is practicable, but 
excepting for these short distances it is not neces- 
sary for safety to reduce the speed of cars below 
the usual figures. 

A restrietion of that kind prevents the cars 
from making up time after delays and makes it 
impossible to maintain schedule time on a road, 
and safety is as well if not better assured by the 
use of proper brakes in the hands of careful 
motormen, without defeating the cause of rapid 


transit. 
....0-» ecco 


Cause It is unnecessary for ELECTRICITY 
for to call attention to the fact that 
Rejoicing. business in our trade is stagnant; 
that collections are slow; that the demand for 
small supplies has been reduced to meet the ac- 
tual necessities of consumers, and that large con- 
tracts for extensions and for new plants are un- 
heard of—if we except the single instance of the 
Niagara Falls plant. 

It is, however, proper, and it ought to be 
wholesome, to point out that the present le- 
thargic condition is only temporary, and that the 
trade at large—leaving out the General Electric 
Company—is in far better shape to-day than it 
would have been if the plans of the sham Trust 
had not miscarried. 

It is doubtful if any one, not excepting the 
organizers апа promoters of the General Elec- 
tric Company themselves, have given a more 
careful study to the situation, from the organiza- 
tion of that companv up to the present time, 
than we have; апд we refer not alone to the in- 
ternal affairs of the would-be Trust, but to the 
possible effects of the scheme on the smaller con- 
cerns and on the business as a whole. 

ELECTRICITY was the first to raise the danger 
signal, and though few were found a year ago to 
admit the correctness of our judgment, there 
were some. Our original supporters and advi- 
sers were not among those who came into the 
business but yesterday; they were old-timers, 
men who had watched every move in the game 
for ten years, who knew just what might be ex- 
pected of Mr. Coffin and the T.-H. coterie if the 
power to crush out competition ever came to 


them. 
And as there were few who appreciated the 


dangers of the situation then, there are many 
now who believe, in all honesty, that the danger 
never existed, since it has apparently passed 
away. Nevertheless, the danger did exist, in а 
marked degree, and the General Electric organi- 
zation had in it all the necessary factors for tem- 
porary success, save one, а competent man at the 
head of the concern. With that man, one who 
had the breadth of perception to see the situae 
tion as it actually was, and the masterly patience 
to wait until it was time to strike, monopoly 
might have been established and maintained for 
а number of years. | 

The General Electric Company started off with 
ample financial backing, and the glamour of 


should. be charged to his advisers. 
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mystery thrown around its business was such as 


to attract additional capital. New England be- 
lieved Mr. Coffin to be invincible, and the New 
Yorkers accepted as real prospective extensions 
of business which had no more basis of fact 
than Ferdinand Ward's ‘‘ Government contracts.” 
Money was plenty in the early months of the 
company. With competent management, and 
with a disorganized and scattered opposition, it 
might have secured a strong position. 

А series of blunders, an unbroken course of 
mismanagement, has forced the General Electric 
Company into a condition worse than bank- 
ruptey, and left the opposition well prepared, as 
general conditions improve, to take an over- 
whelming proportion of the business. 

We know not whether association with the 
rapid men of Wall Street was too much for Mr. 
Coffin, or whether his head was turned by the 
frequent references in the daily press—references 
which are now only a reminiscence—to '* Young 
Coffin, the Napoleon of Electrics” ; whether, in 
fact, the errors of judgment һауе been his or 
Certain it is 
that the company overreached itself; that it 
claimed the earth before it had cleared the un- 
derbrush from its own land; that it disregarded 
utterly the strength of the opposition, was 
wholly oblivious to the perils to itself of the 
campaign it began; that itignored all precedents 
in its overweening confidence, and seemed to 
prefer enemies to friends. 

There is, therefore, honest cause for jubilation 
on the part of the independent concerns who 
trimmed their sails in the early days of the 
present financial storm, and who are thus pre- 
pared to take early advantage of improving cone 
ditions. 

The grip of the General Electric Company is 
forever broken, and the dark clouds which hung 
over the trade are clearing away, to be remem- 
bered only as a temporary object-lesson of what 
might easily have been a prolonged period of 


gloom. 
soosoo о: • * 


Tue Electrical World still keeps up the bom- 
bardment of Messrs. Stump, Martin et al. with 
mud. Our contemporary stands in a unique 
position, and not at all an enviable one. Itis 
forcing on its unfortunate readers page after 
page of petty personal matter which only one 


man in the world is reading, and that one man 
the writer of the stuff. It is guilty of a serious 
offence against newspaper ethics in this, and a 
more serious offence in printing a garbled and 
distorted report of legal testimony. If any one 
is in doubt as to whether or not this is legitimate 
newspaper matter, let him ask himself the ques- 
tion, How much space would the Electrical 
World have given to this lawsuit if it had been 
between Messrs. Martin and Phelps, or Messrs. 


Stump and DeGraw ? 
.ә-.. о: .. 


SPECIAL attention is called to the announce- 
ment on page 207 of theestablishment of а Patent 
Bureau by this paper. Correspondence on patent 
matters is solicited. Questions of general in- 
terest will be answered in these columns, and 
other matters will receive an individual] reply. 
In the procuring of patents, good service on the 
part of the solicitor is essential, and that Exxo- 
TRICITY guarantees. 


.on account of it. The contract for 
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Dishonesty in the Profession. 


BY G. EMIL НЁВВЕ. 

Every engineer knows that there is a great 
deal of dishonesty practised in some branches of 
the technical profession, and in the front rank 
stands what is called commissions, which in this 
instance is another word for bribe. 

This underhanded business flourishes both in 
Europe and here, and it seems as if to a greater 
extent in this country amongst first-class manu- 
facturers and engineers. The fact is that the en- 
gineer is almost flooded with corrupt proposals 
from manufacturers and sales-agents as soon as it 
becomes known that he has secured an order of 
any importance. It is hardly necessary to 
analyze the question in order to find whether it 
is right or wrong to serve two masters—your 
client and the manufacturer. 

Every honest man who gives it a minute's 
thought will condemn it, and his attention should 
therefore continually be drawn to the baseness of 
the habit, which in many cases is nothing buta 
custom. 

It seems so natural to accept a percentage from 
the man who has been favored with the order 
that it hardly ever crosses the mind that there is 
anything wrong in the transaction. 

To an engineer with an elastic conscience no 
such appeal as the above would have any effect, 
but the picture has also another purely practical 
side that touches the pocket. The system is as 
well known tothe client as tothe engineer, and he 
is consequently on the lookout. The result of 
such a transaction is very often disastrous, and I 
know personally one case where & man was em- 
ployed st а salary of over $5,000 а year, and who 
probably drew as much in commissions from 
various manufacturers, but with the inevitable 
result of losing the former &nd consequently the 
latter. This is by no means а rare instance, and 
many others could be mentioned, but it goes to 
show that honesty pays in the long run. 

Another pernicious custom is the appropriution 
of other people’s ideas and inventions that iscon- 
stantly taking place. This is generally practised 
by engineers in the employ of manufacturers. 
As an example I could mention an incident that 
took place about a year ago in one of the largest 
electrical concerns in the country. An inventor 
sent them a model of a machine that woul: do a 
certain thing cheaper and better than the old 
method. The company at once set a man to copy 


. the machine and applied for and obtained a 


patent. They then returned the model witha 
polite letter saying that they had no use for it, as 
they already had similar machines working 
themselves. 

I happened to know the draughtaman who 
copied the machine, and this was not the com- 
pany’s only experience in that line. 

It should be the ambition of every man to 
raise his profession toa high moral level and 
meet every attempt to drag it down with con- 
tempt. The sooner an engineer. realizes that he 
has a reputation to work for besides a living, the 
better for himself and for the profession that he 
belongs to. 


5 The Wyandotte Squabble. 

The Wyandotte, Mich., electric light litiga- 
tion, noticed several months ago in ELECTRICITY, 
has been settled by the courts. The contract 
with the Wyandotte Electric Light Company to 
light the city for five yearsis held to be invalid, 
and the city is enjoined from recognizing the 
local company's contract or paying any money 
© municipal 
plant is also declared invalid, leaving the city to 
go ahead and make a new bargain for one. 

The decision is withont prejudice to the 
Western Electric Company, which retains the 
right to sue to recover the price of the plant it 
has put in for Wyandotte.. 
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Special Paper on ** Traction and Street Rail- 
way Trucks.“ —Il. 


BT ELMER A. SPERRY.* 


Ав to gearing between the axles, the bevel gear 
presents by far the simplest solution. This form 
of gearing, however, has been looked upon as 
wasteful of the power transmitted. The criticism 
-is probably just for some power transmissions 
employing this gearing. The question is, How 
much more power does a bevel gear and pinion 
absorb than a spur gear and pinion in transmit- 


DIACRAM SHOWING 


METHOD OF TESTING, 
Fic. 9. 


ting the same amount of power, with the condi- 
tions identical? There seem to be almost no 
conclusive or carefully made tests of merit as to 
the comparative losses in transmission of power 
by these two classes of gears. Fig. 2 shows a dia- 
grammatic view of an apparatus designed by the 
writer for testing this feature, with which an ex- 
haustive series of tests covering this point has 
been made. B ів а car axle mounted in journals, 
DD. E isa hydraulic dynamometer, with lever 
arm, E, and weight, F. А is an electric motor 
delivering its power to a pinion co-operating with 
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а gear mounted upon the car axle, B, C being a 
flexible connection between the motor and the 
pinion shaft. Thecar axle was three and three- 
eighths inches in diameter, and two kinds of 
gearing were employed between the axle and 
the motor. А bevel gear and pinion (shown 
in the diagram) inclosed in an oil housing, G, 
were alternately tested with a spur gear and 
pinion, also mounted within an oil housing. When 
the spur gear was used. the motor was set at right 
angles to its position as shown in the diagram, 
and parallel with the axle, B, and connected 
with the shaft of the spur pinion. It will read- 
ily be seen that the conditions under which these 
tests were made were as nearly alike as it was 
possible to make them, and at the same time the 
transmissions took place under the same ооп- 
ditions that obtain on a street car truck. Numer- 
ous Curves were plotted, sbowing total losses be- 
tween the electrical terminals of the motor and the 
dynamometer, showing gear losses losses result- 
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ing from shoulder and journal strains produced 


by the gearing and all the bearings, in each test 
through the entire range from starting to about 
sixty horse power input. Submitted herewith, 
in Figs. 8 to 8, inclusive, are curves showing that 


‘under practical working conditions, when the 


bevel gear is properly made, the Josses are almost 
identical with spur gear, the small difference, 
viz. 1.74 per cent., in favor of the cut gear, prob- 
ably being due to the fact that the surfaces were 
somewhat rougher in the cast than in the cut 
gear. The great care exercised in these tests 
and the clearness of the results certainly speak 
volumes in favor of the bevel gear transmission, 
and constitute the first comparative tests of large 
transmissions under heavy strains which to the 
knowledge of the writer have been made. 
Another feature bearing directly upon the all 
important question of traction is that of axially 
mounted masses. Locomotive drivers and axles 
are as light in themselves as is consistent with 
required strength. The inertia of a large mass 
axially mounted does not allow the drivers to 
follow the surface irregularities of rhe track with 
anything like equal pressure, especially at high 
velocities. The wear and tear of the roadbed are 
also due in large measure to the heavy masses at- 
tached directly to the axle. All weights of magni- 


tu le should be spring supported. 
- Referring now to the tests, a track was built 


.consisting of forty-five pound T rails rising from 


aspur of level track, having a mean grade for the 
two rails of 12.4 per cent. Upon this grade was 
run, first, a double motor equipment weighing 
17,985 lbs. A dynamometer was attached to the 
drawbar and back to the track in such a line as 
not to either lift the car or drag its rear end 
downward in the test. Current was then applied 
through a variable resistance, gradually allowing 
the car to strain upon the dynamometer until 
finally the wheels slipped. Care was especially 
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exercised on the point of gradual application of 
the strain so as to eliminate all elements of inertia 
or lunging forward upon the dynamometer; after 
slipping had commenced it was observed that the 
car would slide in each instance to the bottom of 
the grade. The following table gives the mean 
of four sets of readings : 


INDEPENDENT AXLE, TWO MOTOR EQUIPMENT. 


Drawbar pull on dynamometer. Car standing on 13.44 per 
cent. grade. Weight of equipment, 17,985 lbs. 


Grou Average Average Ratio of Drawbar 
of Tes Amperes. | Drawbar Pull. Pull to Weight. 
1 1,625 200 108. 9 per cent. 
2 2,250 2800 12.5 “ 
8 9,150 240 “ 12 “ 
4 2,075 280 11 M 


This саг was run off the grade and replaced 
by one in which all the wheela were compelled 
io revolve in unison, but of much lighter weight, 
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viz. 12,685 Ibs. The dynamometer war. attached 
in the same way andithe same rheostat and source 
of current were used asin the previous experi- 
ment, the axles in the equipment being coupled. 
by bevel gears. 

The following table gives the mean of five sets 
of readings taken on this car : 


COUPLED AXLES, SINGLE MOTOR EQUIPMENT. 


Drawbar pull on dynamometer. Car standing on 13.44 
per cent. grade. Weight of equipment, 12,685 lbs. 


Ratio of Drawbar 


Group Average | Average 

of Tests. | Amperes. | Drawbar Pull. | Puli to Weight. 
1 200 8.125 108. 94 percent. 
2 240 3,750 80 x 
8 230 4.075 | | 8% “ 
4 220 4,500 85 “ 
5 200 844 “ 


4,875 | 


The same operator applied currentto the сат in 
both tests, and every condition of electrical 


— — 440 — — — 
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pressure, track sid Sucht remained identical 
throughout. 

The car was then run off the track and the rails 
blocked, as is shown in Fig. 10, one rail having 12} 
inches rise іп 10 feet, the other having 17.2 inches, 
making & mean of 14.92 inches rise in 10 feet, 
equalling a grade of 12.44 per cent., giving a warp 
of considerable magnitudeto the roadbed. "This 
warping, shown in Fig. 10, would at once reveal 
any rigidity introduced into the truek by the 
coupling, and would be apparent in the ratio of 
drawbar pull to the current absorbed if any part 
of the equipment was bound, unduly strained, or 
working under any but perfectly normal condi- 
tions. The following table shows the readings 
taken, and is conclusive as to the perfect freedom 
of the truck while working in this warped and 
highly distorted position. 


COUPLED AXLES, SINGLE MOTOR EQUIPMENT. 


Drawbar pull on dynamometer. Car standing upon warped 
track. 
Right rall ... . . 14.33 percent. grade. 
Left гап....................... 10.580 а 
Weight of equipment, 12,685 108. 


| 


Group of Tests. Average Amperes., Average Drawbar Pull. 
1 230 4,435 108. 
8 220 4,875 
8 900 4,150 “ 
4 220 4.275 


It will be readily understood that when an 
equipment is running on a grade the centre of 
gravity of the car lies nearest to the rear wheels, 


-thus allowing the front pair to slip when in- 


dependently driven. After slipping commences 
the tractive value of the front motor becomes 
almost nil, as shown by the traction curve in Fig. 
1, the work being undertaken almost entirely by 
the rear motor, whereas with coupled drivers, 
and especially where a single large motor is 
used, the motor is compelled to deliver all 
its power to the rear wheels if the exigency 
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50 requires, At the same time the front 
wheels, instead of slipping, are compelled to re- 
volve in step with the back wheels and bite the 
rails in unison therewith, and in fact all the 
wheels are held down to the business of effective 
non-slipping adhesion, this being true in which- 
ever way the car approaches the hill, and which- 
ever pair of wheels is respectively forward or 
rear. This great difference in favor of coupled 
drivers shows a percentage of 35 ds compared 
with 12.5 of the total energy appearing as actual 
pull at the drawbar under the conditions named. 
In running on a level, and especially in damp 
weather with a slimy rail, almost the same in- 
crease in traction as shown here will be found 
to exist with coupled wheels, provided always 
the mechanism used in coupling does not inter- 
fere in the least with the flexibility of the 


truck. 
(Concluded. ) 


A CURIOUS LIGHTNING DISCHARGE. 
From а photograph by G. J. Mack, M. D., Waterloo, Iowa. 


Modern Uses of Elec tricity— l. 


Professor Charles R. Cross, of the Massa- 
chusetts Institnte of Technology, is engaged in 
giving a course of twelve lectures on Modern 
Uses of Electricity," in Huntington Hall, in con- 
nection with the Lowell Institute. The course 
is to extend over six weeks, one lecture being 
given every Monday and one every Thursday 
evening. 

The first of the course was given Monday even- 
ing, October 80, to a large and appreciative 
audience. In entering on his subject the lec- 
turer remarked that some definitions of the 
nature of the agent employed and of certain 
terms usually employed were necessary to be ex- 
plained, and in stating,in the first place, what 
electricity is not, he referred to the fact that the 
questions with which physical science is concern- 
ed are matter and energy. Matter is possessed 
of mass and inertia, and in virtue thereof refuses 
to enter into motion except as the result of the 
application of force. 

Energy is the capacity of doing work hy vir- 
tue of motion or position. An illustration of 
this is the weight in a clock, or a coiled spring. 
or a heated body, all of which represent the 
potentiality of work by reason of work already 
done to them; and in this connection the lec- 
turer referred to the law of the conservation of 
energy and the indestructibility of matter. The 
capacity for doing work in any bodies cannot be 
affected from within ; it must be affected by the 
application of some force. 

Professor Cross then went on to say that 
electricity, whatever it is, is not energy ; that 
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while heat and motion are convertible into 
energy, electricity is not so convertible, 
and in this respect is analogous to water, 
the energy of a falling mass of which is util- 
ized without the disappearance of the water, 
while in the case of energy derived from heat or 
motion, the heat or the motion as such ceases to 
exist. 

It further appeared probable that electricity is 
not matter, although it must be admitted that 
the experiments on this point are not absolutely 
final. We do, however, know certain well-de- 
fined facts with regard to electricity—for exam- 
ple, if we connect by & wire the two poles or 
terminals of & voltaic cell, we find that some 
change takes place iu the wire and the space sur- 
rounding it, and this change we call а current of 
electricity. We know that an alteration or 
change takes place in the condition of the cir- 
cumambient luminiferons ether; also that an 
electric charge given to a body results in а condi- 
tion of strain which is removed by discharge. 
Vibrating the rapidly successive charges and dis- 
charges produces rapid stresses and relaxations; 
and if these vibrations are carried on at a suffi- 
cient rate, they produce the phenomena called 
light. 

The lecturer objected to the usual method of 
describing the laws of electricity as mysterious 
or occult. On the contrary, so far as these laws 
uave been formulated, they are clearer and 
more exact than the explanation of the so-called 
and well-known law of gravitation, which may 
be said to be that all bodies attract one another 
directly in the ratio of their masses and in- 
versely as the square of their distance, which 
leaves the whole matter about where it was. 
Other examples were the definitions of an atom 
or of matter itself. 

The term electromotive force, ав analogous to 
mass-moving force, means the force by virtue of 
which a current of electricity is forced or is 
tended to be forced through а conductor. Poten- 
tial or difference of potential signifies difference 
of electrical level, the current flowing or tending 
to flow from a point of higher to a point of lower 
potential as matter does 

The point of potential of the earth 18 taken ав 
the datum or zero. If current flows from a glass 
ball or other positively charged body to the 
earth, it is said to be of a higher potential, and if 
the flow is from the earth to another body, as in 
the case of silk, then the body is of lower, and 
in this case negative, potential. 

The term pressurc is practically synomyous 
with potential. All generators of electricity, 
whether frictional machines, batteries or dy- 
namos, operate by producing a difference of 
potential by setting up ап electromotive force. 
The analogue of this, in hydro-dynamics, is the 
force pump which operates by producing differ- 
ences of pressure. In both cases the current 
results, Generators of electric currents may be 
fairly called electricity pumps. 

Again, it should be observed that electricity. by 
whatever name it is called, or however set in mo- 
tion, is one and the same thing, although its 
manifestations vary infinitely. 

The words “ static” and dynamic,“ often 
used in connection with electricity, if they mean 
anything, simply mean electricity at rest and 
electricity in motion. 

The idea usually held, that current is forced 
through a wire or other conductor in somewhat 
the same manner as water is forced througha 
pipe, has now been displaced by the idea, sug- 
gested first by Clerk Maxwell, that the current 
is the result of ether stresses produced in the 


space surrounding the wire. As all practical 
commercial forms of electricity are now pro- 
duced by the instrumentality of magnets, the 
consideration of magnetism and its phenomena 
becomes important. 
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All bodies possess this property, steel and iron 
most abundantly, nickel in a less degree, and all 
л to some extent, though in most cases 

eebly. 

. By means of diagrams, Professor Cross then 
illustrated some of the magnetic phenomena, 
such as the arranging of iron filings around 
the opposite poles of а bar magnet, etc. 

In showing these he said it should be remem- 
bered that each line of force must begin at one 
pole and end at another. The lines are invaria- 
bly closed curves, and cut, as Faraday said, like 
stretched filaments, tending to break and also 
tending to repel each other. These lines cannot 
end in space, but must return to the opposite 
pole of the system. 

The revolution of loops of wire and of magnets 
was illustrated by experiments and diagrams; 
also Maxwell's rule that an electric circuit ina 
magnetie field tends to set itself во ав to embrace 
the greatest possible number of lines of force, or 
at right angles to the field. 


SOCIETY NEWS. 


The New York Electrical Society's First 
Meeting of the Season. 


The first meeting this season of the New York 
Electrical Society was held at Columbia College 
Tuesday evening, October 81st, at which a paper 
was read by Mr. D. McFarlan Moore on “ Elec- 
tricity in Advertising." Atthe close of the paper 
a number of lantern slides were shown illustra- 
ting various effects that may be produced with 
electric lights for display purposes. Mr. Moore 
spoke in part as follows : 

Owing to the peculiar and almost inexplicable 
attraction that the word ‘ electric” has upon 
the general public, it is used to advertise not only 
such electrical fakes as rings and hairbrushes, 
but even articles of some intrinsic value, such as 
glue and soap, the promoters knowing that the 
public can be deluded by a single word. Never- 
theless, electrical manifestations that attracted 
public attention a comparatively short time ago 
are now considered unworthy of notice. We all 
remember when the great electric arc light" 
was one of the leading attractions of the country 
circus, when crowds would gather to see an in- 
candescent lamp nestling among silks and other 
inflanmable materials in & show window, or 
when ап aquarium with а lamp beneath the sur- 
face of the water, or a lamp in the centre of a 
block of ice, would cause much comment, and 
also the awe and respect which country folk dis- 
played when the “ matchless” lamp appeared, 
which they could not blow out. 

Although an illuminated waterfall or a lamp in 
an aquarium burning under water ceases to 
cause wonder, the experiment, first shown by 
Trouvè, of illuminating the body of a live fish by 
a miniature incandescent lamp which it has been 
made to swallow, will always attract attention. 
Insects and bugs made of incandescent lamps are 
also attractive novelties, as well as photographic 
plates placed in a case with a lamp behind 
them. 

Curiosity has always been the greatest factor 
in exciting the interest of Americans, and this is 
why the most successful advertisements are those 
by which this sentiment is prominently evoked. 
The first impulse upon viewing a revolving figure 
or showcase is to look for the motive power, and 
to-day this is generally an electric motor, a ma- 
chine which has almost entirely superseded 
clockwork. 

One of the earliest methods for attracting the 
public eye was to construct letters or words of 
small or freely suspended discs of bright metal, 
and causing the supporting frame to quiver by 
means of an electrical vibrator. In the street 
cars of some of our cities a moving panorama of 
advertisements operated by a motor beneath the 
seats attracts much attention. 

The idea of illuminating signs, supported upon 
the posts along the line of an electric railway, 
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only when the car is passing, has proved to be 
successful. 

Although all great fairs and expositions repre- 
sent the pr: gress of the human race, the funda- 
mental principle upon which rests the possibility 
of their existence is advertising. Therefore, 
everything connected with a fair which adds to 
its attractiveness is an advertisement. 

The most impressive feature of the World’s 
Fair was the electrical display—in one sense a 
huge advertisement, from the writing hand" 
and Ferris wheel to the electric fountains, which 
latter are universally described as indescribable. 
The object of each exhibit was to produce an ef- 
fect which would distinguish it from all others, 
and cause it to be remembered. The incandes- 
cent electric light was generally adopted to pro- 
duce this result, and it offers great advantages, 
being specially adapted for this purpose by the 
infinite variety of forms in which lamps сап be 
arranged. Although the arc lamp cannot as a 
rule compete with its miniature rival for decor- 
ative effects, nevertheless in а projector it pro- 
duces results even more far-reaching. The 
troublesomeand expensive calcium light in stere- 
opticon work is to-day largely replaced by the 
arc lamp. The advertisements that shine forth 
at night on conspicuous walls in all our cities 
enable the operator in many instances to reap a 
rich reward. A little calculation will demon- 
strate this very clearly. Suppose the wall can 
be rented for ten dollars а week, and the operator 
obtain fifty subscribers at one dollar & week; it 
will be seen that handsome profits can be real- 
ized. | 

Since projectors are now constructed of 40,000,- 
000 c. P., which throw a beam of light 65 miles, 
the inhabitants within that radius are forcibly 
reminded of the structure from which the light 
is; and when even the clouds are utilized ав sign- 
boards. the question arises, has not advertising 
now reached ita limit. 

An ingenious system of composite letters, for 
spelling out words letter by letter and one letter 
only at a time, was devised by Kelway in Eng- 
land. It consisted of arranging a number of 
lamps on a space large enough for one letter, and 
во wiring these lamps that different combinations 
at different times would produce different letters. 
The immense electric sign, 60 x 68 feet, at the 
south of Madison Square, is the most gigantic in 
the world. It cost about $6,000 and consists 
of 107 letters, averaging 6 feet high, and com- 
prises seven sentences. It is composed of lamps 
of different colors. which are controlled by 
switehes so that they can be made to alternately 
appear and vanish. The deleterious effects of 
rain are prevented by placing a small tin shield 
over each circular hole through which the lamp 
is thrust into its socket. 1,457 lamps, represent- 
ing 145 H. P., bestud the letters, which are made 
of painted tin, so that they are equally effective 
as an advertisement by daylight. The current 
for operating this sign is taken from the Edison 
Illuminating Company's mains, and costs 24 
` cents per minute when all of the sign is in use. 

But the objection to be found with this, as 
with most other signs, electric or otherwise, 
is thatitis of one fixed design which cannot 
be changed without great expense and inconve- 
nience. I now have the pleasure, with your per- 
mission, of calling your attention toa new sys- 
tem of which I am joint inventor, and which is 
designed to overcome the last named difficulty, 
enabling the immediate production of successive 
widely varying desigus consisting of lettering, 
sketches of almost any description and size, and 
adapted for use either indoors or in the open air, 
owing to its great flexibility. Its construction is 
as follows : Ineandescent lamps are arranged in 
cross section over any given vertical surface to be 
used as the sign, covering it entirely, that is, they 


are placed at equal intervals in horizontal and 
vertical rows and as closely together as advisa- 
ble. А cable consisting of as many separate 
wires as there are lamps cornects them with a 
small table, which we will call the operating 
board. This operating board, placed at ary 
suitable distance, is completely covered with 
push buttons or circuit closers, arranged close 
together, so that each little push-button on the 
small operating board will correspond to a lamp 
on the large surface used as a sign. It is now 
evident that by pressing on any single push but- 
ton or circuit closer a lamp similarly situated on 
the sign will be lighted. 

Simply by writing or drawing on the face of 
the operating board, pressing on certain buttons, 
wil cause corresponding lamps to light, all 
others remaining dark, and practically any effect 
desired can be produced on the sign in a greatly 
enlarged scale. 

With this system under consideration, absolute 
flexibility is secured. Comparatively small signs 
will be required for indoor use, and for them 
miniature incandescent lamps should be used, as 
it is evident that the smaller the lamps and the 
closer they are together the more perfect will be 
the designs. Of course the push buttons are во 
designed that when pressed down they will con- 
tinue to keep the circuit closed and will not re- 
turn to their normal position until the operator 
so desires. If the push buttons or circuit closers 
are made substantial and comparatively large, it 
is found that writing on the operating board in 
letters six inches high will produce letters six 
feet high on the sign, Of course the lamps are 
wired in multiple, and this will require one small 
wire of capacity for one lamp to connect each 
lamp with its corresponding circuit closer. These 
wires of course, being of one polarity, are in the 
form of a cable. One pole of the feeding circuit 
is attached to the sign and the other pole to the 
operating board. By the movement of а lever 
at the side of the operating board all the push- 
buttons are released, and an entirely new desizn 
can be produced. 

It is not necessary that the operator see the 
sign ав it is being produced, because with a 


bright light behind the operating board, and the 


push- buttons slightly conical in form, an exact 
fac-aimile of the sign is produced on the face. 


An Interesting Legal Case. 


А lawsuit of interest to the electrical fraternity 
has just been decided at Hartford, Conn. 

Н. Ward Leonard & Company wired a theatre 
at Middletown for the Middlesex Mutual Insur- 
ance Company, who owned the building. The 
wiring was connected with the local central sta- 
tion. One Sunday evening after the work was 
completed, and before it had been fully paid for, 
& fire broke out in the building and did damage 
to the extent of some $40,000. 

The property was insured, and in paying the 
loss the various insurance companies, six in num- 
ber, took subrogation contracts enabling them to 
sue any party they might consider responsible 
for the fire. 

H. Ward Leonara & Company, after repeated 
demands for the money due them, finally brought 
suit for the balance due, some $3,800. This was 
met by a cross bill from theinsurance companies, 
suing H. Ward Leonard & Company for $40,000 
damages, claiming that they caused the fire by 
negligence and improper construction. 

H. Ward Leonard & Company pressed their 
suit апа recovered the full amount of their claim 
with interest and costs. 


A sentence of two months’ imprisonment, with 
hard labor, has been imposed upon а London 
swindler for selling '' electric" spectacles at £4 а 
pair. 


Personal, 


Mr. J. Holt Gates, Western representative of 
the Waddell-Entz Company, spent the greater 
part of last week in New York. He reports 
several good contracts for his company well 
under way. 


Mr. George O. Fairbanks, who was for a long 
term of years the manager of the Westinghouse 
Electric and Manufacturing Company’s business 
in Chicago, has connected himself with the Rail- 
way Equipment Company, particularly with a 
view of taking charge of the Western agency for 
the Holmes, Booth & Haydens wire, which has 
lately been given to that company. 


HARD TIMES. 


A Wall from the Mohawk Flats. 


Some time ago I chanced toread 
Of hard times down at Lynn, 
And how the boys are all compelled 
To bluff without. the tin ; 
But if the version was correct, 
This truth is plain to ше: 
The situation’s not as bad 
As at Schenectady. 


My soul grows sad when I recall 
The pleasant times gone by, 
When every purse—and man—was full 
And none was ever dry. 
The clambakes at the Aqueduct, 
Oh, they were jolly, fine! | 
And hurrahs " out on Bellevue, 
Or a dance at Brandy wine. 


To work then in the office 
Was the softest kind of snap, 

For every man had a roll-top desk 
And an easy chair to tap. 

Then envelopes were corpulent 
On every Saturday, 

But now they're very limp and flat— 
They hold but three days’ pay. 


Then the draughting room was crowded 
With fellows killing time, 

Who wore ** biled " shirts and diamond studs, 
And made up quite sublime. 

But the room is now a’most empty, 
The merry crowd are gone 

To put their diamond studs in heck, 
Their overcoats in pawn. 


The testing room was а jolly place, 
None merrier in the town, 

Its chiefest toil consisting in 
Holding chairs and tables down. 

The few now left bestir their bones, 
With faces worn and meek, 

Honyock with crowbars round the place 
For three days in the week. 


The students, too, once gay and free, 
Roam idly through the streets— 

The girls don’t see the орта now, 
Nor any other treats. 

The boys are broke, and for a time 
Are laid upon the shelf, 

And so hard up was one galoot 
He tried to pawn himself. 


Come back, oh happy days, and let 
Us blow ourselves once more 

In the Edison at evening 
AS we used to do before. 

Restore the games we used to play, 
With wallets full and free, 

And let us waken up the life 
Of old Schenectady ! 


But what wild ramblings, vain, are these— 
To the world we're good as dead, 
For, treading light on our uppers now, 
We can’t produce a red. 
A lucky few draw three days’ pay, 
And faintly can be heard, 
But more are silent as the grave 
And never say a word. 


The “ lion and the lamb “ ів good 
But, friend, just hear the rest, 
Remember that who laughs the last 
Laughs loudest and laughs best. 
The game's not out, some cards are left, 
Don't Jet your fingers burn, 
It’s ten to one, aye, bigger odds, 
That we will Call the turn. 
Schenectady, Oct. 28. 
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Patent Department. 


While we have been publishing a list of the 
electrical patents issued each week, to keep our 
readers informed of the developments in this 
direction, we have decided that this was not suffi- 
cient to meet the needs of inventor and others 
interested in patent matters. We have, there- 
fore, established a Patent Department in connec- 
tion with ELECTRICITY, and have made arrange- 
ments with Mr. T. F. Bourne, the well-known 
patent solicitor and expert, of New York City, 
to manage this department. The object is to 
afford to inventors and others a safe, reliable and 
efficient bureau through which they may procure 
United States and foreign patents at reasonable 
expense, and with most satisfactory attention to 
their wants, at the same time giving them such 
information as to the patentability of their inven- 
tions as they may ask for. 

We are prepared to procure patents for inven- 
tions in all countries, on all classes of devices and 
improvements, and especially in the line of elec- 
tricity. Mr. Bourne is well qualified for procur- 
ing patents for inventors, he having been prac- 
tising before the Patent Office for many years 
with signal success, and inventors cannot do 
better than to procure their patents through this 
agency. 

If you have invented an improvement їп any- 
thing, and desire to protect your rights, commu- 
nicate with us, and have your patent procured 
through this agency without delay. Write to us 
for any information you may desire regarding 
your invention and we will reply, free of charge. 

Our charges for procuring patents are reason- 
able, and will be given upon application. 

Address all communications regarding inven- 
tions and patents to 

T. F. BOURNE, 
Manager Patent Department ELECTRICITY, 
6 Park Place, New York City. 


Current items. 


Ап ingenious device for ballroom decoration 
which has recently appeared consists in the 
freezing of incandescent lamps into large and 
prettily shaped blocks of ice, which serve the 
double purpose of giving forth coolness and 
light. 

Some of the London electrical-supply firms 
are taking very sensible and practical steps to 
enable the public to readily enjoy the advantages 
of electric heating. They are not only lending 
out electric cooking stoves to customers, but are 
prepared to supply а separate meter and charge 
half-rates for cooking, which they can afford to 
do, inasmuch as the consumption takes place 
during the day when the dynamos must gather 
electricity, and when there is little demand for 
it for lighting purposes. Besides these ovens 
there are breakfast cookers, in which eggs and 
bacon may be cooked on the breakfast table; 
electric plate warmers, which are being ordered 
for London clubs, for they can be kept in the 
dining-room without any offensive smell; elec- 
tric foot warmers, hot plates, stewpans, kettles, 
flatirons, ornameutal screens, which act as radi- 
ators of heat and warm а room; electric curling - 
iron heaters for ladies, and electric shaving: pots 
for gentlemen. 

A correspondent of the Pitteburg Dixpatch 
states that works for the mannfacture of alkali 
and bleach powder by electricity are about to be 
established in Virginia, whose climate is sup- 
posed to be well adapted to the production of 
those commodities. In order to overcome the 
troubles caused by excessively varying tempers- 
ture, a factory will be built in a huge excavation 
in the side of a mountain, and here the bleach 
chambers will be erected. The property is under- 
laid by a fine deposit of rock salt, and has a sur- 
face deposit of excellent limestone. There is 
plenty of good timber, and not distant coal fields 


wil supply fuel at fairly cheap rates. The 
methods of alkali manufacture hitherto in vogue 
have been tedious, crude and expensive, and the 
introduction of electricity into the industry opens 
out new and remarkable possibilities. ‘The elec- 
trolytic process, or the decomposition of com- 
mon salt by electrolysis, is the only direct means 
of producing by one operation caustic soda and 
chlorine gas. The value of this process can be 
seen by comparing its results with those of the 
old methods. By one standard process 18 cwt. 
of salt will give one ton of salt cake, but it re- 
quires two tons of salt cake to yield one ton of 


caustic; and therefore 36 cwt. of salt is required 
to make one ton of caustic and 16 cwt. of bleach- 
ing powder. By electrolysis it is calculated that 
36 cwt. of salt will yield one ton 16 cwt. of caustic 
soda and two tons 6 cwt. of bleach. In other 
words, at present prices the protits on bleaching 
powder will be nearly tripled, and on caustic 
nearly doubled. 


Recently in Milwankee four hundred tele- 
phones were rendered useless as а result of а 
trolley wire coming in contact with a telephone 
wire, the strong current of the former being 
conducted into the terminal room of the tele- 
phone exchange. А vertical strip of current 
arresters four feet high, on eachsideof which are 
trained the subscribers’ wires, was speedily ig. 
nited and it burned tothe top. Twenty-five 


cables containing subscribers’ wires, which are 
carried from the arresters to the switchboard, 
were destroyed, rendering about 400 lines unser- 
viceable. The failure of the arresters to act isa 
mystery. 


— — — 


Boston Notes. 

The work of surveying the district for the new 
electric street railway that is to connect Boston 
with the popular seaside resort, Winthrop, is 
being pushed ahead, and the State Board of 


Railway Commissioners has given а hearing this 
week to an application for a charter. It is ex- 
pected that as soon as authority is given work 
will begin on construction of the road. 


А new device has been invented by Mr. George 
L. Hall, of Lynn, Mass., by means of which he 
can render dead when necessary any wire 


charged with electricity. It is called an electric 
cut-off, and works most satisfactorily. The in- 
ventor has already made and installed quite a 
number of these devices in various power sta- 
tions around Boston. 


The Northampton, Mass., Electric Light Com- 
pany has just closed a contract for the erection 
of a new plant that is to cost $50,000 when com- 
pleted. 

The Wanoosnoc Power Company is the name 
of a new corporation organized in Portland, 
Me., with a capital of $20,000. to furnish electric 
power for mechanical and manufacturing pur- 
poses. 

Ав yet there has been no final settlement of the 
dispute in the city of Cambridge about the lay- 
ing of car tracks along the classic thoroughfare, 
Brattle street. Each party is equally persistent 


in urging theic side of the case, and when the 
end will be deponent sayeth not. Meauwhile 
the people walk Yhrough Brattle street and ap- 
pear ав if satisfied to walk forever if only the 
modern vandals will hold off their ruthless hands 
from marring the street in dispute. 


Accelerator cars is the name of a new type of 
ear now being introduced by the West End 
Railroad Company of Boston, the distinctive 
feature of which is a pair of doors placed at the 


corners of the ends of the cars, and so unlike the 
single door at present occupying the centre of 
the ends of the cars. This construction has been 
adopted 8» as to facilitate the entering and leav- 
ing the car by passengers, which is now too often 
an unpleasant undertaking when the platform is 
crowded with passengers standing. Of course 
ouly one of the doors will be open at & time— 
the one on the side of the car furthest from the 
adjoining track. 


General News. 


What is Going on in the Electrical World. 


Hartford, Conn. — Efforts are being made to 
organize & stock company at East Hartford to 
carry on ап electric business. 


Olathe, Kan.—The electric light plant here 
has been purchased by B. E. Morrison, of New- 
port, Ark., who will at once take charge of it. 


Richmond, Va.—I. Bluford, of this city, has 
invented a device for shearing horses by elec- 
tricity which does the work in one-third the time 
required by hand. 


Fond du Lac, Wis. —' The Fond du Lac Light. 
Power and Railway Company has fulfilled ita 
promise to the public in equipping its electric 
road in first-class style. 


Hamilton, Ohio.—' There appears to be a 
strong desire among the citizens for a municipal 
electric light service, and meetings have been 
beld to discuss the subject. 


Madrid, Ia.—Mr. E. Т. Pardee, of Clinton, 
representing the Fort Wayne Electric Company, 
has secured a franchise for a lighting plant here, 
and will begin work at once. 


Leavenworth, Kan.—An ordinance has been 
passed by council giving Receiver Newman Erb 
the right to change the present street railway 
lines into an electric system. 


Milwaukee, Wis.— There is a block in the 
transfer of the Milwaukee Electric Railway, the 
Hineey line, to the Villard syndicate, which was 
to have taken place November 1. 


Muncie, Ind.—The Citizens’ Electric Street 
Railway Company has changed its old line into 
an electric system. A first-class 250 H. P. engine 
has been purchased for the power house. 


Dundee, Ill—The Dundee Rapid Transit 
Company has. it is said, completed arrangements 
to connect the river towns, Dundee, Elgin, St. 
Charles and Aurora by an electric railway. 


Cleveland, О. Тһе electric light mast in the 
public square has been rednced from 250 feet in 
height to 185 feet.improving the light.— Electric 
light meters are to be placed in all the hotels. 


Hoosick Falls, N. Y.—Ground was broken a 
few days ago for the new electric railway to con- 
nect North Hoosick and Waloomsac. It ie likely 
that the road may be in time extended to Ben- 
nington, Vt. 


Chicago.—The Electric Launch and Naviga- 
tion Company reports having carried over 1,000.- 
000 passengers in its electric launches with 
safety during its six months’ operations at the 
World's Fair. 


Fort Worth, Tex.—Stratton & White, electri- 
ealand general implement dealers, have filed & 
deed of trust for $400,000. with but 350.000 pre- 
ferred. The failure of the company is а severe 
blow to Fort Worth business circles. 


Scranton, Pa.— Arthur Lewis and William F. 
Hesse] have opened an electrical supply house in 
this city, and will carry a complete line of elec- 
trical goods. Both of the men were lately in 
the employ of the Electric Light Company. 


Port Huron Mich.—An electricrailway from 
Port Huron to Maryville, St. Clair апа Marine 
City will be built in the spring the St. Clair 
River Railroad Compauy having been organized 
for that purpose with а capital stock of $300,000. 


Peoria. III. — The immense fiy-wheel of the 
Genera] Electric Company plant burst on the 
morniug of the 30th ult., completely wrecking 
the front of the works япа ruining valuable 
dynamos ар 1 machinery. The damage is between 
$15,000 and $20,000. 


Brooklyn, N. Y. The New York and New 
Jersey Telephone Company propose to establish 
pay station telephones in bar-rooms and drug 
stores, ma of these places charging the public 
for use of their telephoues, which are rented for 
private use only. 


Coloradu Springs, Col.— The Lowe Gas and 
Electric Company has gone into the hands of a 
receiver, Irving Hawbert having been appointed 
to take charge. The company owns the only gas 
works here, and one of the two electric light 
plants. L. P. Lowe is manager. 


New York.—The Commercial Cable Com- 
pany has received a blue ribbon. preliminary to 
the delivery of а medal from the World's Colum- 


bian Exposition, for the best system of working 
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ocean telegraph cables, and for the Cuttriss im- 
proved cable and telegraph apparatus. 


Albany, N. Y.—It is believed here that no 
experiments will be made this year in the appli- 
cation of electricity to the propelling of canal 
boats.—The electric heating of trolley street 
cars has become an important branch of the 
business of the Consolidated Car Heating Com- 
paay. 

Newton, М. J. The contract of the gas com- 
pany for lighting the streets expires shortly and 
the residents generally have expressed themselves 
as favoring electric light; it remains therefore 
for either the gas company. a private corpora- 
tion, а new company, or the town to furnish what 
the people demand. 


Salt Lake City, Utah.—W. H. Rowe. R. M. 
Jones, J. W. Summerhays and George M. Can- 
non have petitioned city council for a franchise 
for an electric railway which they intend to ex- 
tend to Big Cottonwood Cañon if they are given 
the right of way in the city. 


Sharpsburg, Pa.— The Allegheny and Kiski- 
minetas Electric Street Railway Company is mak- 
ing & move to secure a right of way from Taren- 
tum to Etna borough, through Sharpsburg, to 
connect with the Allegheny and Manchester 
electric line. Тһе new company has secured a 
charter for operating the line between Tarentum 
and Sharpsburg. 


Indianapolis.— Walker Brothers & Company, 
brokers, of New York City, have instituted suit 
in the Federal Distrivt Court at Indianapolis 
against the Muncie Street Railway Company and 
Citizens’ Street Railway Company of Muncie to 
recover $5,500, claimed to be due as commissions 
earned in effecting the sale of the property and 
franchises of the Muncie Street Railway Com- 
pany to Russell B. Harrison. 


Rochester, М. Y.— The new train safety ap- 
paratus invented by Dr. J. H. McCartney. presi- 
dent of the Railway Electric and Automatic Sig- 
nal Company, has been tested on the Delaware, 
Lackawanna and Western Railroad. "The opera- 
tion of the new device was witnessed by a num- 
ber of -railroad men and others, and was pro- 
nounced satisfactory. It resembles in some re- 
spects the block system. The system not only 
protects а line of straight tracks. but it renders 
collisions on sidings and switches well-nigh im- 
possible. 


Washington, D. C.— Col. Bullock and other 
representatives of the Universal Electric Com- 
pany of New York, appeared before the District 
Commissioners a few days ago and presented the 
claims of the company of having the best system 
ot electric traction in existence." ('lhe system 
is that which was tested on Coney Island a short 
time ago, and was explained at the time in ELEC- 
TRICITY.) The commissioners heard the details 
with apparent interest, but came to no determi- 
nation as to its adoption in Washington. 


Cincinnati.—The new Telephone Exchange, 
on Vine, near Fourth street, was opened for busi- 
ness on the 28th ult., at which time the telephone 
Bystem of the city was changed from overhead 
wires to the subways.—A test of the Salamander 
fireproof and waterproof wire was made in the 
shops of the Card Motor Company last week, 
under the direction of а representative of the 
Washburn & Moen Manufacturing Company of 
Worcester, Mass., and proved a success. The 
electrician of the local board of fire underwriters 
witnessed the test and subsequertly remarked 
that the wire filled every requirement for a fire- 
proof electric wire. 


Paterson, N. J.— The New Jersey Improve- 
ment Compauy proposes to build an electric rail- 
w&y line from Paterson to New Brunswick, pass- 
ing through Montclair, Orange. Plainfield, 
Metuchen, etc., following the line of the Orange 
Mountains. The length of the proposed line is 
forty miles. The following are the officers of 
the compauy: President and. general manager, 
Jacob L. Stapleman, of Bala, Pn.; secretary, 
John N. Bethel. of Philadelphia. Pa.; treasurer, 
Charles E. W. Smith. of Morristown; directors, 
Lewis E. Mans, of Philadelphia, Pa.; Roland F. 
Hill, New York; William N. Mills, Boston, Mass., 
and А. D. Thompson, Plainfield. 


Vancouver, Br. Col.—The Advertiser says: 
There has just been added to the Vancouver 
Electric Street Railway and Electric Light 
Works a fine piece of machinery in the shape of 
& Westinghouse 250 H. P. generator, capable of 
furnishing illumination required for 2.500 incan- 
descent lights. So accurately is it constructed 


and placed in position that one can scarcely de- 
tect by sight that the parts are revolving with 
such high velocity. Connected with the genera- 
tor is a small agitator. Both have the latest im- 
provements in their construction. The machine 
has an automatic regulator so delicate that 
whether one light or 2,000 are burning the cur- 
rent remains steady." 


The leading feature of the Review of Reviews 
for November is its presentation of the '' Possi- 
bilities of the Great Northwest,” in an article by 
Mr. S. A. Thompson, and in а supplementary 
article by Dr. Emory R. Johnson, upon Irland 
Waterways for the Northwest." Mr. Thompson, 
as secretary of the Duluth Chamber of Com- 
merce, has for several years been actively en- 
gaged in searching out and applying effective 
means for bringing the great States northwest of 
the Upper Mississippi, and the great Canadian 
Provinces belonging geographically to the same 
region, into closer communication with the rest 
of the North American continent. He is there- 


fore able to write with an enthusiasm born of in- 
timate knowledge of the subject and supported 
by very important and surprising statistics. Dr, 
Johnson is lecturer on Transportation in the 
Wharton School of Finance and Economics, 
University of Pennsylvania, and has recently 
published a monograph upon Inland Water- 
ways.” Dr. Johnson particularly emphasizes the 
importance of canal and river transportation as a 
means of lowering railway rates, and he finds a 
very large social as well as economic influence 
resulting from this extension of facilities for 
shipping and for personal travel. These two 
articles suggest a future of almost unimaginable 
growth for the great Northwest. Each article is 
fittingly illustrated. 


INCORPORATIONS. 


The Michigan Electric Company, Detroit, Mich.—to 
manufacture and sell electrical appliances and do electri- 
cal engineering. Capital stock. $10,000. Promoters: Geo. 
A. Manfleld, Joe E. Lockwood, Detroit; Francis B. Stock- 
bridge, Kalamazoo, Mich. 


The Victor Electric Light, Power and Water Company, 
Victor, Col.—to erect and operate electric plants, etc., to 
supply the towns of Victor, Fremont, Lawrence and Barry 
in El Paso County, Col., with light, etc. Promoters: WII- 
bur К. Honson, H. E. Woods. J. E. Rockwell, Victor, El 
Paso County. Col. | 


The Cripple Creek Electric Company, Cripple Creek, Col. 
—to operate an electric plant for furnishing light. etc., for 
Cripple Creek and vicinity. Capital stock, $100,000. Pro- 
moters: Robert P. Davie, Hiram Wilson, Willis S. Mont- 
gomery, Cripple Creek. 


The American Novelty Company, Minneapolis, Minn.— 
to manufacture electrical machines and novelty devices, 
etc. Capital stock, $100,000. promoters: Ed. H. Darrow, 
Albert E. Pray, Truman E. Penney, Minneapolis. 


The Roslyn Light and Power Company, Roslyn, Wash.— 
to manufacture and sell light. heat and power and do gen- 
eral electric lighting. Capital stock. $17,000. Promoters: 
Chas. А. Sprandel, Mrs. Lena Sprandel. E. С. Sharpe 
Roslyn. 


The Union Heater Supply Company, at Detroit, Mich.— 
to manufacture plumbers’. trainmen’s. electricians’, den- 
tists’ and painters’ specialties. Capital stock, $10,000. In- 
corporators: B. Kein, George C. Huebner and Catherine 
L. Huebner. 


The People's Light, Heat and Power Company. Camden, 
N. J.—to manufacture and supply heat, light and power 
either by electricity. gas or other means. Capital stock, 
$100,000. Incorporators: Edward Dudley and Henry B. 
Wilson, of Camden; Selden Twitchell, ef Philadelphia. 


The Sidney Electric Company has filed notice at Colum- 
bus, Ohio, of an Increase of capital stock from $15,000 to 
$25,000. 


The San Francisco Bonet Electric Tower Company, Chi- 
cago. Capital stock. £150,000. Incorporators : Leo Bonet, 
Marie Dubois and W. H. Munich. 


The Northfield Light, Heat and Power Company, North- 
field, Minn.—to manufacture, supply and sell light, heat 
and power, and own real-estate and plants necessary for 
the manufacture and supply of such light, etc. Capital 
stock, $20.000. Promoters: J. W. Hilliard, J. C. Nutting, 
M. W. Skinner, A. W. Norton, D. J. Ferguson, С. A. Drew, 
B. Kelly, J. S. Tripp, H. O. Dilley, F. J. Wilcox, Northfield. 


The LeRoy Electric Light, Power and Heating Company, 
LeRoy, lil.—to supply electric light. heat and power іп 
LeRoy aud vicinity. Capital stock. f10,000. Promoters: 
L. A. Crumbaugh, A. J. keenan, L. A. Keynolds, Amos 
Rutledge, S. D. VanDeventer. 


The Electric Motor Company, Duluth, Minn.—to manu- 
facture electric motors and electric and mechanical at- 
tachments and appliances relating thereto and used in 
connection therewith. Capital stock. $100,000. Promoters: 
D. H. Merritt, Geo. J. Northrop, Marquette, Mich.; Frank 
W. Merritt, Arthur R. Roe, Duluth, Minn. 


The People’s Power Company, Rock Island, 111.—to fur- 
nish light, heat and power. and sell appliances for same. 
Capital stock. $300,000. Promoters: Theo. B. Davis, Sam- 
uel 8. Davis and Chas. O. Nason. 


The Atchison (Kan.) Electric Railway and Light Com- 
pany has filed an increase of its capital stock from 
$250,000 t^ 2300.000. 


The Inter.State Telephore Compang of Kansas City, 
Kan., has been chartered at Topeka. Its capital stock is 
fixed at $100 000. 


The Buttermilk Falls Electric Company, Highlands, 
N. Y.—to manufacture and use electricity for light, heat 
and power. Capital stock, $15,000. Promoters: Chas. F. 
Roe, Geo. W. Flood, Highland Falis; Walter C. Antbony, 
Newburgh, N. Y. 


The Philadelphia Press of the 8d inst. says: ** The Pitts- 
burg Electric Company yesterday took out a charter at 
Harrisburg. It is claimed, and apparently with good 
reason, that when the last Legislature re-enacted the cor- 
poration law of the State, and omitted electric light com- 
panies from its list, it necessarily repealed all legislation 
authorizing the incorporation of such companies. Until 
the Supreme Court settles this question no one can be 
certain that be can safely make contracts with an electric 
light company chartered since this repeal went into effect. 
The new Pittsburg company, therefore, will need to invest 
in a lawyer before it does in a dynamo.” 

The Deming Land and Water Company, Deming, N. 
Mex.—to construct street railways and electric light 
plants in Deming, etc. Capital stock, $700,000. Promoters: 
Paschal R. Smith. Samuel C. Hobart, Chas. F. Thayer, 
Jas. L. VanArsdale, Chas. E. Easby. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT 188080 OCTOBER 17, 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


506,770. Elevated Railway. James F. Cranston. Spring- 
field, Mass., assignor of one-half to Michael Craven, 
same place. Filed May 28, 1893. 

506,993. Месігіс Railway Conduit. Henry Н. Franklin, 
Brooklyn, N. Y. Filed July 18, 1888. 

507,004. Trolley Wire Hanger. Benjamin B. Betts, Rt. 
Louis. Mo., assignor of one-third to Emil A. Kolbe, 
same place. Filed Dec. 38, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


506.733. Manufacture of Electric Lamps. Hermann 
Schulze-Berge and Frank G. А. Schultze-Berge. Brook- 


lyn, М. Y. Filed March 28, 1893. 

506.890. Electric Arc Lamp. August Utzinger. Nurem- 
burg. Germany. assignor to Schuckert Company, 
same place. Filed Dec. 15, 1892. 

DYNAMOS, MOTORS, ETC. 
506,740. Dynamo-Electric Machine. Sidney Н. Short. 


Cleveland, Ohio, assignor to the Short Electric Rail- 
way Company, same place. Filed April 18, 1891. 

506,774. Dynamo-Electric Machine. Fritz A. Feldkamp. 
Newark. N. J. Filed Nov. 15. 1892. 

506.775. Dynamo-Electric Machine. Fritz A. Feldkamp. 
Newark, N.J. Filed Nov. 19, 1892. 

506.786. Electric Locomotive. Hosea W. Libbey, Boston. 
Mass. Filed April 21, 1892. 

506.881. Regulator for Dynamo-Electric Machines. Jere- 
miah Keller. Canton, Ohio. Filed Oct. 10, 1891. 

506,920. Electrical System of Distribution. Cyprien О. 
Mailloux, New York. and William S. Barstcw, Brook- 
170, N. Y. Filed April 27. 1898. 

506,921. System of Electrical Distribution. Cyprien O. 
Mailloux, New York. and William S. Barstow, Brook- 


ivn, N. Y. Filed June 23. 1898. 
506,927. System and Apparatus for Raising Water. Jobn 
H. McGowan, Cincinnati, Ohio. Filed Dec. 4, 1890. 


TELEPHONE AND TELEGRAPH APPARATUS. 


506.658. Multiple-Commutator Apparatus for Telephone 
Systems. Louis A. Berthon, Paris, France, assignor 
to the Societe Generale des Telephones. (Reseaux Tele- 
phoniques et Constructions Electriques). Filed June 
15. 1 . 

Е06,884. Apparatus for Suppressing Telephone Disturbing- 
Currents. Frank A. Pickernell. Newark. N. J., assignor 
to the American Telephone and Telegraph Company of 
New York. Filed June 6, 1888. 

506.9753. Printing Telegraph. Lewis P. Buck and Frank D. 
Sweeten, Wilmington, Del. Filed July 26, 1893. 


MISCELLANEOUS. 


506,683. Junction Box for Electric Cables. Samuel В. 
Fowler. са III. assignor to the Standard Under- 
ground Cable Company, Pittsburg, Pa. Filed April 12, 
1898. 

506,700. Automatic Sprinkler and Fire Indicator. Joseph 
R. Klehl. Chicago. ІП. Filed Oct. 19, 1899. 

506,729. Electric Push Button. Benjamin F. Rex, St. 
Louis, Mo. Filed Feb. 16, 1898. 

506,830. Insulated Electric Conductor. 
New York, N. Y. Filed Dec. 24, 1892. 

506.841. Electric Alarm System. George F. Bulen, Bay- 
oune. N. J. Filed July 5, 1898. 

506,888. Visible Signal. Frederic 8. Perrin, New York, 
N. Y..assignor to the American Telephone and Tele- 
graph Company of New York. Filed May 15. 1898. 

506,936. Electric Synchronizer for Clocks. Henry 8. Pren- 
tiss, Elizabeth, N. J. Filed Nov. 8.1892. - 

506,957. Method of Manufacturing Copper Wire. Emile 
Viarengo. Turin, Italy, assignor to the Val D'Aosta 
Syndicate, Limited. London, England. Filed April 5, 
1893. 


Leonard F. Requa, 


Vor. V. 


New York. NOVEMBER 15, 1893. 
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Electrical Forging. 


The exhibit of the Electrical Forging Company 
of Boston at the World’s Fair, which is illustrated 
in our Frontispiece, proved one of the attractive 
points in Electricity Building, and the applica- 
tions of the process which were carried on in 
this booth attracted the attention of large 
crowds of visitors almost constantly. 

The generator operating the machinery was of 
а special design, ot 75 н. P. capacity, producing a 
current about 1,800 volts and 25 to 85 amperes. 
From the generator the current is conducted to 
the transformer carrying the massive copper 
conductors leading to the various styles of jaws 
or electrodes between which the different shapes 
of metal bars, etc., to be heated are placed. The 
transformer is four-sided and the electrodes are 
so arranged that а number of men may work 
simultaneously about the device. The power of 
the transformer is such that the current is 
changed from the high intensity of 1,600 to 1,800 
volts down to 30 volts while the amperage is pro- 
portionally increased to 8,000 or 10,000. 

One of the principal features of this system is 
the regulation, and this is accomplished by plac- 
ing a rheostat in the exciter circuit instead of the 
dynamo circuit; the most sensitive regulation 
can thus be obtained. 

As the details of this system have already been 
given іп ELECTRICITY, the reader is referred to 
the previous description of this interesting and 
novel application of machinery. 


A New Danger trom Lightning. 


Mr. A. A. Voysey gives an account in Indus- 
tries of an apparently unusual cause of damage 
by lightning. In & room in a country house 
near Nottingham stood a table ‘‘ ornamented by 
a fringe fastened securely to it by nails. This 
fringe had been almost entirely burnt on the 
side of the table facing the room, and the burn- 
ing had partially extended to one other side. 
The wood was charred to а depth of } to} of an 
inch where the fringe was burnt. If the table 
had been struck by lightning there must have 
been some marks in the room showing where the 
discharge had entered and where it passed to the 
earth. But not a mark or sign of any kind could 
be found, апа the damage to the table was com- 
pletely isolated. А rigid inquiry proved that no 
one had entered the room with & candle. The 
only possible explanation of the occurrence was 
suggested by ап examination of the fringe. It 
was found to consist of a fluffy material, proba- 
bly а mixture of cotton and wool, and certainly 
of an inflammable nature. Interspersed among 
the fluffy material were fine metallic threads. 
Now it is in this combination of inflammable 
material with the metal threads that the explana- 
tion lies. The metal threads were acted on in- 
ductively by the lightning discharges taking 
place near the house. This inductive action was 
sufficient to cause small sparks to fly between 
various threads, and the sparks set the inflamma- 
ble material on fire. If the fire caused in this 
peculiar manner had not quickly died out, the 
whole house might have been destroyed, and no 
sign would have been left to point to the true 
cause. It is not unusual for fires to occur in 
connection with thunderstorms, and they are 
generally attributed to the direct action of a 
lightning discharge. Possibly a large percentage 
of such firea have been caused by induction, and 
the simple incident which has come to my notice 
is sufficient to show how easily the inductive 
action may cause a fire." 


Electric clocks that automatically ring bells at 
the end of each recitation hour or period. sre 


being put into a number of New England 
schools. 


The Artificial Lighting of Workshops. 


BY BENJAMIN А. DOBSON,* 


In manufacturing districts the use of artificial 
light is of ‘considerably greater importance for 
work of all descriptions than it can be elsewhere. 
Whether the work be fine or coarse, delicate or 
bold, a better light is needed than for work which 
does not come under the head of manufacture. 
In Lancashire the staple industries of engineer- 
ing, machine-making, spinning, weaving, bleach- 
ing and dyeing, are mainly establisbed in certain 
centres; and with them isinvariably associated in 
the surrounding district the great coal industry. 
Although Lancashire coal has a number of ex- 
cellent qualities, yet it is one that makes the 
most smoke of any. A large portion of the 
manufacturing industries, great and small, date 
from a number of years back, when smoke-con- 
suming and smoke-preventing apparatus had not 
yet been devised; and many of the factories are 
working at the present day under pretty much 
the same conditions as when they started. Hence 
the atmosphere in all manufacturing towns in 
Lancashire is heavily charged with unconsumed 
carbon, producing an excess of cloud and fog, 
which, while inducing an excess of rain, acts also 
as a screen against the rays of the sun, and thus 
does a double injury to the neighboring agricul- 
turist, the producer of the country’s native 
wealth. A circle of thirty miles radius around 
Manchester is said to include a larger population 
than an equal circle around any other place in 
the world; and within this circle, about twelve 
miles northwest of Manchester, lies Bolton, the 
town with which the author is best acquainted, 
where all winds, except the west and northwest, 
bring the surcharged atmosphere from other 
manufacturing districts, producing at any season 
of the year, if the wind happens to be slight, a 
sky ranging from dull lead to dark brown. For 
four years in succession it has occurred at the 
writer’s works that on June 21, the longest day, 
the gas in every room, amounting to nearly 7,500 
jets, has had to be lighted by 1) o’clock in the 
morning, and has remained lighted until work 
ceased; and this has occurred also in other 
towns and in weather that ought to have secured 
abundant sunshine. To such an extent does 
gloom prevail that in clear weather the eflect of 
bright eunlight becomes even distressing to the 
eye-sight, simply from the rarity of the con- 
trast. 

REQUIREMENTS FOR A WELL LIGHTED WORKSHOP. 


Firstly, the light, if artificia], should be suffi- 
ciently intense to give the power of clear and 
naturalsight over any poition of the work. For 
enabling the work to be performed with ease the 
light should evidently be arranged to produce as 
nearly as can be the effect of natural sunlight. 
The light of the sun is diffused by the atmos- 
phere; and unless its entrance is limited in ex- 
tent, such shadows ав it may produce are only 
natural shadows, so natural that the eye has no 
diffieulty in following detail in any visible part. 
In this respect, therefore, artificial light should, 
asfar as practicable, imitate the best natural 
conditions. Secondly, the light should be so 
diffused as to avoid casting shadows or placing 
any one portion of the work in too great relief 
as compared with the general tone of the whole. 
If the work were being done in front of a win- 
dow which faced the sun, a certain portion of it 
would receive an undue amount of light, and 
give a false idea alike of size and distance, owing 
to the contrast of the overlighted and under- 
lighted parts. This might be a natural light, but 
would nevertheless be improper. Thirdly, the 
light should be of such a character as to have no 
tendency to injure the sight bya blinding glare. 


"Abstract of Paper read before the English Institution 
of Mechanical Kngineers. 


This remark applies either to а good gas-flame or 
to the electric glow-lamp, from both of which 
the light is well diffused; the rays, being all com- 
paratively weak, are easily diverted and thus 
distributed. But the effect of having either a 
bright gas-flame or the still brighter glowing 
wire before the eyes is exceedingly fatiguing and 
destructive to the sight, and in combination with 
the dust of workshops makes it a wonder that 


ocular diseases are not more common than they 


are. Fourthly, the light should be of such a 
character as to leave the atmosphere free from 
noxious emanations, Any kind of natural or 
electric light will fulfil this condition. The arti- 
ficial light that most infringes it is gas, which 
varies much from town to town, and even in the 
same town from time to time; but it is generally 
so impure as to be deleterious to health and com- 
fort in the products of its combustion, which is 
always more or less incomplete. Fifthly, the 
light should not unduly raise the temperature of 
the room in which it is employed. If, on a hot 
day, a gas burner has to be lit for every person in 
a crowded workshop, as has to be done in certain 
manufactories, the combustion of so much gas 
affects the temperature greatly, and thereby pro- 
duces lassitude among the workpeople, together 
with various ailments which are almost in propor- 
tion to the amount of gas consumed. Sixthly. 
the light should be simple and capable of easy 
contro]. The whole arrangement should be so 
contrived that nothing but the simplest knowl- 
edge and experience are required for turning the 
light on and off. This implies, of course, both a 
central contro] and also various points of sub- 
central control. Seventhly, the cost should be 
kept within such limits as will render the light 
practicable at the present day for those who have 
to make their livelihood in their special trade in 
open competition with the rest of the world. 

ELECTRIC LIGHTING BY INVERTED ARC-LAMPS. 

Some years ago, while engaged in visiting and 
examining certain mills on the Continent, the 
writer was much struck with a mode of lighting 
which he then saw for the first time. This con- 
sisted in the use of electric arc-lamps of from 
1,600 to 2,000 c. P., suspended in a white enamel- 
led reflector at & certain distance below the 
whitewashed ceiling of the mill. The first he 
saw was of 2,000 c. P., and thoroughly lighted а 
large room of about 40 feet square with light 
sufficient to see to pick up а pin off the floor. 
The walls of the room, as well as the ceiling, 
were whitewashed. The light had a sort of bluish 
tinge, and looked like bright moonlight, but 
with mucb greater illumination апа entirely 
without shadows. This appeared sostriking that 
he made а few experiments at once, and found 
that it was possible to see into the interior of the 
machines, and even underneath them, in a way 
that up to then would have seemed incredible; 
and further, that it was not possible to make & 
shadow of any description, even when holding & 
hat only 2 inches above the floor; all that could 
be seen in the centre of the covered part was a 
comparatively slight deepening of the shade. In 
other departments of the factory he found the 
same plan equally effective, and the diffusion of 
light so complete a8 to be astonishing. 


INCANDESCENT GLOW-LAMPS. 


At that time the author’s firm were engaged in 
replacing gas by incandescent glow-lamps on the 
Edison-Swan system in a large machining room 
at their own works, which is 345 feet long by 76 
feet broad and only 12 feet high, containing 239 
machines tended by 200 workpeople in the area 
of 26,220 square feet. The exigencies of trade 
had required that annexes should be constructed 
almost all round the building, thus further di- 
minishing the amount of natural light that could 
gain admission. Along the whole of the centre 
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of the shop, for a breadth of some 50 feet, gas 
was burning day and night; and in the close 
muggy weather of autumn and the fog-laden 
days of hot summer the atmosphere of the 
room became most oppressive, in spite of the 
best ventilation by Blackman propellers; even at 
six o'clock in the morning, on entering the room, 
the smell was most objectionable. It was notice- 
able, too, that an undue proportion of the men 
suffered from diarrhœa, which was in fact a stan- 
dard complaint and furnished the constant ex- 
planation for absence from work. Although 
sometimes this was simply an excuse, there can 
be no doubt that the exhalations caused by the 
imperfect combustion of a gas not absolutely 
pure will suffice to explain the possibility of a 
large number of men. being affected thereby. 
The incandescent glow-lamps, each with its own 
switch, and covered with a wire guard, were at- 
tached to the gas brackets, which for this purpose 
were left just as they had been. Within a week 
of the application of these lamps, the importance 
of the third requirement, with regard to glare, 
was amply proved; for nearly every work man 
had devised a shade of one kind or another, some 
of white or brown paper, some opaque, and some 
translucent. No better device than this has 
been found; it does not look neat, being simply 
a makeshift; bat it answers the purpose, coste 
nothing, and is spplied in a moment. The re- 
sults of the alteration were curious; the atmos- 
phere was improved, and heat considerably 
diminished, diarrhwa as a general complaint 
ceased, and was at first succeeded by bronchitis, 
which, however, was found to be of a temporary 
nature and disappeared as soon as the workpeople 
in that room had become acclimated. 
Nevertheless with the result of this lighting 
the author was not satisfied. The shop was as 
dark and gloomy as with the previous gaslights. 
The number of lamps broken by accident and 
by carelessness was so great as to become a seri- 
ous consideration, their price being out of pro- 
portion to their actual cost, and no allowance 
being made in regard to royalty in replacing 
broken lamps which had already paid royalty. 
The writer then made two further“ journeys to 
the Continent, in order again to examine the 
vian of the inverted arc-lamp; and on the first 
occasion returned more favorably impressed than 
before. The second journey was therefore made 
with the view of going more thoroughly into 
the details,and of concluding arrangements for 
conducting a trial of the plan in his firm’s es- 
tablishment. On this occasion he had the op- 
portunity of examining a large weaving shed at 
Ruysbroek, near Brussels, on а dark winter 
night. The dynamo was driven from the main 
engine of the mill, and was a fine piece of 
work. Corridors lighted by incandescent lamps 
led thence to the vast weaving shed, which had 
the usual roof containing glass panels almost 
upright, facing north, with а plastered ceiling 
sloping southwards from the top of each glazed 
panel, andlighted from an inverted arc lamp in 
each bay between the pillars. The impression 
upon entering the doorway was that the large 
room was brilliantly lighted by the mid-day sun; 
no glare, no flames to be seen, but a golden light 
pervading the whole of the vast enclosure; the 
color of the hair, complexion, and costumes of 
the workingwomen perfectly distinct; under the 
looms not the slightest trace of shadow. In fact 
the result attained was an absolutely perfect ideal 
light for textile work. The bluish tinge of the 
arc light itself, when lighting direct, is more 
apparent than real, because it does not prevent 
the most delicate shades of color from being ap- 
preciated. If, however, it is considered disa- 
greeable or undesirable, it can be altered, as it 
was in this particular weaving factory, by mixing 
a trace of yellow with the ordinary whitewash; 


the ceiling is then still white, but the apparently 
bluish tinge is eliminated. 

The result of this visit was the application of 
four inverted arc-lamps in the large low machin- 
ing rooms at the writer’s works. Over 50 tons of 
castings are daily taken in and out of this room; 
and there must be at least 300 tons of castings of 
various sizes and descriptions in progress of 
treatment stacked and piled in different places 
on the floor; there is therefore all the more 
necessity for good lighting in order to avoid 
accidents. The darkest portion of the shop was 
chosen, and the four arc-lamps were placed in 
approximately the best positions for lighting a 
cortain area. The ceiling not being plastered, it 
was considered advisable to nail up to the joists 
light scantlings, which were afterwards white- 
washed. These lights have now been running 
almost day and night for about two years, and 
with unqualified success. The four arc-lamps 
have replaced twenty-six glow-lamps; but whereas 
each glow-lamp lighted up its own work only and 
а few inches sround, the whole of the ares 
lighted by the four inverted arc-lamps is bathed 
ina gentle temperate light, absolutely equal in 
all parts. This was encouraging, ав an arrange- 
ment of this description involves a heavy ex- 
penditure; and it was therefore considered advi- 
sable to have further expericnce before going 
largely into it. Moreover, this plan of lighting 
would noi always be applicable. 
were very low it would scarcely be practicable, 
because the arc lamp must hang a certain dis- 
tance below the ceiling and still leave head room. 
Also there are places where the amount of light 
required is во small that it would be injudicious 
to goto the expense of applying these lamps, 
which are capable of so much more duty. It was 
determined, however, to make ап experiment on 
а practical scale at the author's works. and with 
this object to apply inverted arc lamps for the 
lighting of a three-story building with large 
attic floor above, the latter being used as an iron 
and wood pattern-room. 


Current items. 


An attempt is being made in London to pro- 
duce ozone on such a scale that it will be availa- 
ble for innumerable hygienic and commercial 


purposes. The apparatus used is electrical, the 
ozonizer consisting of a number of serrated strips 
formed up into grids and separated from each 
other by plates of glass. On connecting these 
grids with opposite terminals of a high potential 
alternating current, what is called a brush dis- 
charge" takes place on to the glass from the 
points of the serrations, ana the characteristic 
smell of ozone is quickly apparent. To make the 
ozone in still greater volume, a large number of 
these plates are so arranged in a suitable case 
that when the discharge is established a current 
of air is passed through the apparatus, whence it 
emerges heavily charged with ozone. Before the 
air is passed into the ozonizer it is filtered, cooled 
and dried, so that its purity is insured. 


There is a certain Greek engineer, now resi- 
dent in Europe, who ought to have been an 
American, for he is the author of just the kind 


of scheme that,in the matter of boldness and 
picturesqueness, the world at large looks to Yan- 
keeland to originate. At various points on the 
Bosphorus the current from the Black Sea to the 
Mediterranean has prodigious force, and it is 
now proposed to harness some of this waste 
power for the lighting of the whole of the city of 
Constantinople and а considerable length of the 
adjacent coast by electricity. The way in which 
the inventor intends to turn the ocean currente 
to account is to erect three very powerful dy- 
namo machines upon the three points of the Bos- 
phorus where the current has the greatest force, 
and, so far as can at present be learned, the 
project appears to be practical and realizable. It 
is stated that the company of capitalists has been 
formed, the necessary funds subscribed and ap- 
plication for a concession addressed to the Turk- 
ish Government. It is understood that the Gov- 
ernment has taken the project into consideration 
and has nominated a commission to report on it. 
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Transformer Diagrams Experimentally De- 
termined.—ll.* 


BY DR. FREDERIOK BEDELL, 


Assisted by A. W. Berresford, W. M. Craft and B. 
: Gherardi, Jr. 


CONSTANT CUBRENT EXPERIMENTS. 


The transformer was supplied in the&e experi- 
ments with & constant primary current, the square 
root of mean square value of which was 9] am- 
peres, and the maximum value about 18:2 am- 
peres. The frequency was such that о = 2zn— 
566. The transformer was used both as a step- 
up" and as a ‘‘step-down” transformer. The 
step-up and step-down experiments were sub- 
stantially the same, inasmuch as the ratio of 
primary and secondary turns was small; there- 
fore, in this paper, the results of the constant 
current experiments will only be given for the 
step-down transformation. A run was first 
made with the movable tongue secured in 
the zero position, that is, in the position in 
which the reluctance of the magnetic circuit is 
the highest and the coefficients of induction the 
smallest. The secondary non-inductive load of 
incandescent Jamps was then varied from short 
circuit to open circuit and the primary and 
secondary measurements taken as described for 
successive values of the secondary resistance. 
The tongue was then moved in and secured in the 
70° position, and a complete set of readings again 
taken of primary and secondary for different 
loads. Runs were then made with the tongue se- 
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cured at 90°, 120°. 150° and all in at 180°, and the 
same measurements taken. 

In this way data was obtained for all values of 
the coefficients of induction of the transformer, 
within the range of change produced by the 
moving in and out of the tongue, for all values of 
secondary resistance, For each observation, the 
primary and secondary currents and electromo- 
tive forces were known both in magnitude and 
direction—svfficient data for the construction of 
a polar transformer diagram, Such a diagram is 
represented in Fig. 4. "" 

Polar Diagram.—The lines ОА, OB, OC, 
eto.. represent the maximum values of the har- 
monic electromotive forces and currents in their 
relative phase positions. Rotation is counter- 
clock-wise about o. The instantaneous values of 
the currents and electromotive forces are equal 
at any instant to the projection upon any fixed 
line of reference, of the lines representing the 


* Read before the International Electrical Congress, 
Chicago. 
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corresponding maximum values. Closed arrows 
indicate currents and open arrows electromotive 
forces. OA is drawn equal to the primary cur- 


rent, II. The primary impressed electromotive 
force is in advance of the primary current by an 
angle 01, and is represented by the line OK drawn 
to any convenient scale. The electromotive 
force induced in the secondary due to the primary 


current is 90° behind the primary current. OB 


» 
DO 
2 
Fa 
4 
, 
(d 
А ( 
` 
. 


CONSTANT CURRENT. 
Strep Down. 
ARM Ат 0” 


". 


2 1ꝙ—622 — 


. 
теоеоооовеоееееетее е еер чь > Ф 
TN 

м 


CONSTANT CURRENT. 
OrtPD own. 
ARM Ат 120° 


Ето. 8. 
represents this induced electromotive force, or 
the secondary impressed electromotive force. 
The secondary external resistance is non-induc- 
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tive and the current is therefore in phase with 
the electromotive force measured at the terminals 
of the transformer secondary, but the current 
and measured secondary electromotive force lag 
behind the secondary impressed electromotive 
force OB by an angle 0, due to the self-induc- 
tion in the secondary coil. The angle 6, is drawn 


so that tan 6, ES . OD is drawn equal to 
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the secondary current I., and О О equal to the 
electromotive force E, at the terminals of the 
secondary. Ав before explained, these lines 
represent maximum values. 


The primary and secondary power, W, and W,, 
although not vector quantities, may for conven- 
ience be represented by the lines O G and O F 
drawn in the direction of the secondary current. 

Diagrams similar to Fig. 4 may be drawn for 
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each load of the transformer, the differences be- 
tween them showing the effects of the variation 
of R,. When these diagrams are superimposed, 


with the lines OÀ for primary current coinciding, 


the variations in the different quantities are more ` 


readily observed by а study of the locus formed 
for each of the several quantities, which changes 
ав the secondary resistance is altered. It is in 
this way that the following diagrams are plotted. 
Fig. 5 shows the variation in the primary electro- 
motive force, secondary current and electromo- 
tive force, and the variation in the primary and 
secondary power for allloads of the transformer, 
from R, = 0 to R, = 2С for a constant primary 
current when the tongue is in the 0° position, 
that is, when it is all out. The arrows on Ei, Е, 
and I, indicate the direction of the change as the 
secondary resistance increases, Figs. 0,7,8,9 
and 10 are drawn in the same manner for other 
positions of the tongue. In all cases the primary 
current is constant. 

The agreement of these curves with the theoret- 
ical is noticeable. The primary electromotive 
force curve, the curves for the secondary electro- 
motive force and current are approximately semi- 
circles, as theory would indicate. The power 
curves, W, and W,, are symmetrical lobes at 
about 45°. The shifting of the primary electro- 
motive force curve to the left is caused by mag- 
netic leakage and is also in perfect accordance 
with theory, as given in the series of articles on 
the Theory of the Transformer already re- 
ferred to. The changes in the successive dia- 
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grams, from Fig. 5 with the tongue all out to 
Fig. 10 with the tongue all in, show the effects of 
diminished reluctance and increased coefficients 
of induction. The diameter of the semicircle for 
the secondary electromotive force increases іп 
direct proportion to the increase in the coefficient 
of mutual induction. The primary electromotive 
circle increases in proportion to the coefficient of 
self-induction of the primary. The diameter of 
the secondary current circle is nearly constant. 


Constant CURARENT. 
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Fic. 10. 
T'he comparison of these curves is better seen 
in Fig. 11, in which the preceding diagrams are 
combined so as to show the successive changesin 


Fic. 12. 
the currents and electromotive forces for different 
tongue positions. А composite figure is shown 
in the same way for the power curves, W, and 
W,, in Fig. 12. 
(То be continued. 


Niagara Falls, М. Y.—The Pittsburg Reduc- 
tion Company is the first to. enter into a contract 
for electric power with the Niagara Falls Power 
Company, engaging 6,500 m. P. The Reduction 
Company has leased eight acres of land here, and 
will put up extensive works. The Briggs Manufac- 
turing Company will also put up works here for 
the manufacture of the Briggs patent press feeder, 
and will take power from the Niagara Falls Com- 


pany. 


— — 


General Electric Rumors. 


Boston, Nov. 18.—A report reaches us from & 
source that is usually correct in its statements 
that the General Electric Company is at last to 
dissolve and the various companies now in the 
Trust are to revert to their former status as in- 
dependent concerns, which is understood ав 
meaning that there would at once be competi- 
tion, free and open, even with the various con- 
cerns which constitute the Trust, most of which 
have been handicapped beyond endurance, and 
some of them actually closed up entirely. An- 


other report, aud this comes from Lynn, is that 
the Boston and Maine Railroad Company is try- 
ing to secure the Saugus River Works of the 
General Electric Company to use them as & ma- 
chine shop. and along with this latter report 
comes a supplementary one that a rubber manu- 
facturing company is being organized in Lynn, 
with Mr. C. A. Coffin as president. 


Legal Notes. 


In compliance with an order of Judge White, 
Attorney F. B. Skeels made а report in the Pro- 
bate Court at Cleveland, O., on the 4th iust, 
concerning his trust as assignee of the W D. 
Graves Electrical Manufacturing Company. The 
canse of the filing of the report was based upon 
an effort on the part of the Cleveland Electrical 
Manufacturing Company, one of the creditors, 
to have the business of the Graves Company 
discontinued. Atturney Skeels says that be has 
purchased material to the value of $7,201.75, and 
has sold manufactured goods to the value of $12,- 
723.09. His expenses amounted to $7.056.82. He 
has received in cash $11,986.48. and has paid out 
$12,090.47. The amount of manufactured goods 
in excess of those included in the inventory of 
last January 18 estimated at $1,500. 


Another suit affecting the City Electric Street 
Railway Company of Little Rock has been filed 
in the United States Circuit Court at Little 
Rock, Ark. The plaintiff is the Atlantic Trust 
Company of New York, holder of $300,000 first 
mortgage bonds of the City Electric Railway 
Company, and suit is brought to foreclose on 
these bonds on account of defaultin the payment 
of interest. The St. Louis Trust Company hold 
$300,000 bonds, executed subsequently, and they 
are made parties defendant, in order that priority 
of hen may be established; likewise, all judg- 
ment creditors are also made parties, including 
those obtaining damages against the road by 
reason of accident and resulting injury, over all 
of which the plaintiff asserts priority of lien. 


A preliminary injunction has been granted in 
the United States Circuit Court restraining Ed- 
ward N. Fraleigh, of No 26 Church street, New 


York, from making or using his magneto tele- 
phone, the receivers and transmitters of which 
are said to be an infringement of the American 
Bell Telephone Company’s patent. 


The Chester, Pa., Arnold Electric Manufactur- 
ing Company, which was closed by the sheriff on 
the 11th, has made an assignment, appointing 


Craig R. Arnold, late president of the company, 
as agent. The Delaware County Trust, Safe De- 
posit and Title Insurance Company was made 
assignee. 


Status of the Mount Morris and United States Electric 
Lighting Companies. 

An opinion was handed down Monday, the 18th, 
by Judge Shipman, in the United States Circuit 
Court of Appeals, in the case of the Edison Elec- 
tric Light Company against the Mount Morris 
Electric Light Company and the United States 
Electric Light and Power Company. Judge La- 
combe handed down a decision six weeks ago re- 
straining the Mount Morris and United States 
companies from using in this city lamps infring- 
ing the Edison patents. Judge Shipman reverses 
this as far as it affects the customers of the other 
companies taken on prior to the first decision of 
the courts in favor of the patents. In substance, 
his decision is that the Edison Company is bound 


to furnish the defendants with Edison lamps for 
their business upon reasonable terma. 


Y. 
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Mr. Wallace’s Resignation. 


Mr. John B. Wallace has resigned his position 
ав receiver for the Ansonia Electric Company in 
Connecticut. The motion for his removal, 
which was made by creditors of the company, has 
therefore been dropped. Mr. Wallace’s counsel 
stated to the court that his client did not desire 
to remain as receiver against the wish of the 
creditors. Mr. S. S. Mersick, of New Haven, 
has been appointed to succeed Mr. Wallace. 

It is stated that the Ansonia National Bank is 
the largest creditor objecting to the proposed 
basis of settlement, and that it refuses to sign. 


Buffalo Electrical Society. 


The annual meeting of the Buffalo Electrical 
Society was held a few evenings ago at its rooms 
in Buffalo. The treasurer’s report was read, and 
showed & balance on hand of $152.88; the libra- 
rian's statement showed the library to contain 75 
copies of standard electrical works, 66 bound 
volumes of electrical periodicals and в large 
quantity of experimental apparatus. President 
Kitton congratulated the society on having com- 
pleted its eleventh year of existence and on its 
success ав AN organization. 

These officers were elected for the ensuing 
year: President, Philip K. Stern; vice-president, 
Frank C. Perkins; secretary, Astley C. Terry; 
treasurer, Samuel Stewart, and librarian, John 
G. MeNerney ; executive committee — Frank 
Kitton, George А. Burnett and €. V. Boughton. 

At the next meeting, on November 16, Presi- 
dent Stern will read a paper on Electricity at 
the World's Fair." 


American institute of Electrical Engineers. 


The eighty-first meeting of the Institute will 
be held at headquarters, 12 West 81st street, 
New York City, on Wednesday, November 15, at 
8 o'clock Р. м. 

The business of the evening will be the discus- 
sion of the report of the Special Committee of 
the Council appointed at the last meeting on 
Local Meetings of the Institute. 

The committee is composed of the following 
members of the Council : Herbert Laws Webb, 
chairman; Geo. M. Phelps, Wm. J. Hammer, 
А. E. Kennelly and M. I. Pupin. 


The Complete Electric Construction Co. 


At & recent meeting of the directors of the 
above company the following officers were 
elected : 


Mr. John A. Seely, president and general 
manager. 

Mr. W. H. Baker, of the Postal] Telegraph 
Company. vice-president. 

Mr. C. O. Baker. Jr., of Baker & Company, 
platinum refiners, secretary and treasurer. 

Mr. George G. Ward, of the Commercial Cable 
Company, ard Mr. George F. Porter, secretary 
of the National Electric Light Association, direc- 
tors. 


Mr. Baker retains his interest with Baker & 
Company.and his position there will be unaf- 
fected by his connection with this company. 


A Safe Statement. 


The News as it is Given Out in Connecticut. 


(From the Boston Advertiser.) 


President Dustin, of the Schuyler Electric 
Company, Middletown, is authority for the state- 
ment that the works will be started in full as 
soon as there are sufficient orders ahead to war- 
rant it. 


— — — — E 


Trade Note. 


Messrs. Taylor, Goodue & Ames, Chicago, have 
discontinued their agency for Wagner motors, 
and are now bandling a full line of Diamond 
motors, dynamos, transformers, etc. 


—— 
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1—5 Stagnation Explained to ап Arkansaw 
Constituent. 


To the Editor of ELECTRICITY. 


Dear SIR: Down this way we are all depend- 
ent upon your valued and courageous journal 
for our news in regard to the General Electric 
Company, and for several weeks you seein to 
have neglected usin this respect. What is the 
reason? Have you also, like your contempor- 
aries, been subsidized, or is your fighting editor 


dead ? CoNsTANT READER. 
Gravelly Hill, Yell Со., Arkansas, Nov. 10. 


We will answer the last of our correspondent's 
inquiries first. ErEcTRICITY's fighting editor 
is not dead. He has not been knocked out. He 
has had something over fifty rounds with the 
General Electric Company. and has not received 
even a scratch iv the scrimmage. But our fight- 
ing editor is a true sport. If he were to visit 
Yell County he would by unanimous consent be 
called ‘dead game." He does not believe in 
fighting after the battle is over, or in the wanton 
enthusiasm of success waving his fists over the 
prostrate form of his beaten antagonist, and 
shouting '* Come on, get another!“ 

EveEctricity has not been subsidized. And if 
devotion to principle were not sufficient to ren- 
der this impossible, the general condemnation 
which has been expressed of the course of our 
milk-and-water contemporaries is the strongest 
kind of a business argument against accepting 
anything in the nature of asubsidy. ELECTRICITY 
is right, and also successful. 

The reason we have published little General 
Electric news of late is that there is little news 
to publish. 

The affairs of the company as it stands to-day 
are of slight interest to any one except to the 
eareful historians and philosophers who will 
write long treatises on the ''Peculiar Contor- 
tions of a Corpse." 

The business of the company has sunk to 
almost nothing, its factories аге almost ав 
silent as в graveyard at midnight, and its em- 
ployees have few duties except attendance upon 
committee meetings. 

There is no head to its affairs, no policy, and 
consequently no energy. It is like a ship at sea 
with & discredited captain and broken-down en- 
gines. 

To go beyond our correspondents inquiries, 
and state how the company was wrecked, would 
be merely to reiterate the facts published in these 
columns during the past year. 

The present condition of affairs, however, can- 
not continue long, and ErEcTRICITY may be re- 
lied on to give the news when there is any. 

Already Drexel, Morgan & Company are re- 
ported to have offered the entire concern to& 
syndicate for a sum only 25 per cent. above the 
capitalization of the Edison General Company, 
but the offer was not acccepted. 

The company will be reorganized, and will be 
conducted upon fair or dishonorable methods 
exactly in proportion tothe thoroughness with 
which the T.-H. element is weeded out. When 
occasion demands, our yell will be loud enough 
to reach even our Constant Reader in Gravelly 
Hill.— Ep. 


Bulk Does not Signify Greatness. 


(For the instruction of the Е—1 W——4d.) 


1t 18 not growing like а tree 
In bulk, doth make man better be ; 
Nor standing long an oak, three hundred year, 
To fall at last, dry, brown and sear. 
A lily of a day, is fairer far in Мау; 
And though it fade and die that night, 
It was the child and flower of light. 
BEN JONSON. 
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Ring Rule The action of a few of thosein rules as they exist, it is its own best argument 

at the power in the American Insti- that they should be at once changed. But we 

institute. tute of Electrical Engineers in maintain that the proceeding was unusual, and 
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regard to the disposition of papers presented be- 
fore other societies, which culminated at the last 
meeting in the order to print а paper which had 
never come properly before the Institute, is ex- 
citing quite as unfavorable comment among 
members outside of New York as among those 
who reside here and are conversant with the 
facts. We have heard directly and indirectly 
from a number of members whose membership 
is valued by the Instituce as highly as they them- 
selves have valued it, and their characterization 
of the proceedings has been that it was high- 
handed in the extreme. More than one promi- 
nent member has stated that if such mistakes 
are repeated as have in several recent instances 
occurred in the selection of papers for the Insti- 


. tute and for admission to the Transactions, they 


will make manifest their disgust by resigning 
their membership. When men of this calibre 
speak in such a manner there is certainly some- 
thing radically wrong, and it behooves us to look 
about us both for the evil and its remedy. For- 
tunately for the good of the society the nature 
of the evil was made perfectly manifest in the 
proceedings of the last meeting, and its remedy 
is suggested at once. 


There are one or two or three members whose 
activity in the affairs of the Institute from the 
beginning has given them a prominence to which 
their qualifications as engineers have not en- 
titled them so much ав have their abilities 
ав organizers, wirepullers and politicians. To 
them the Institute has been indebted for much 
of wise counsel, and their preferment has been 
They 
havelooked upon themselves, however, as leaders, 


natural and deserved in a large measure. 


and have been leaders for so long a time that 
they have become accustomed to dictate the 
policy of the Institute as did Croker the policy 
of the Democratic party in New York and Me- 
Laughlin in Brooklyn. In fact the position of 
polities in New York previous to the last election 
and of politics within the Institute are strikingly 
similar. Tammany shoved Maynard down the 
throats of the people in the one case, and another 
Tammany, smaller in its ramifications, but no 
less autocratic, by the most unusual proceedings 
forced a paper belonging to another society into 
the archives of the Institute. The Institute Tam- 
many will reply that the proceedings referred to 
were not unusual or contrary to the customs of 
the Institute. Let us grant for a moment that 
they were not. If it is possible in aceordance 
with the rules and customs of the Institute that 
& paper read before another society can be incor- 
porated in its transactions withont having been 
either submitted to or discussed by that Insti- 
tute, without revision of any kind and without 
its being known in any way that the copy sub- 
mitted even in any particular resembled the ad- 
dress delivered before that other society, or that 
such a measure can be forced through the society 
on the dictum of one man, supported only by the 
plea that to reject the paper would embarrass 
that тар we say if such is possible under the 


that no change in the rules is required ; it isonly 
their interpretation by an unprejudiced and fair- 
minded presiding officer that is needed, backed 
up by a healthy sentiment among the members 
against boss or ring rule. If this were not ap- 
parent before, it will become so by reference to 
the following which transpired at the last meet- 
ing. A motion was made to refer the paper in 
question to the Editing Committee, and the апев- 
tion arose as to the functions of that committee. 
The presiding officer 1nterpreted them ав super- 
erogatory. He stated that they weresolely to edit 
the discussions; that they had nothing to do with 
the paper itself, as no one would present papers 


before the Institute if they were to be edited by 


anybody in the Institute, and ridiculed the idea 
that any such duties were intended for the com- 
mittee, or that it was usual for any society to as- 
sume for itself such privileges or rights with 
He also stated in sub- 
stance that in assuming such prerogative the 
Editing Committee would be clearly trenching 


contributed manuscripts. 


on the vested functions of the Committee on 
Papers and Meetings. 

Did not he know that his interpretation of the 
funetions of the Editing Committee was directly 
contrary to those with which they were origin- 
ally vested as shown by the records? The 
records state expressly that it shall be the duty 
of the Editing Committee to revise and edit 
papers which come before the Institute. 

Did he not snow that it is universally custom- 


^ ary in societies publishing their own proceedings 


to have an editing committee, either under 
that name or some other, whose duty it is to 
scrutinize and revise, and edit when necessary, 
all papers previous to publication ? If he does 
not, we will call to notice a dozen societies that 
have such a committee to every one that he can 
mention that has not. 

Did he not know that the Committee on Papers 
and Meetings did not come into existence until 
six months after the creation of the Editing 
Committee, and that the functions of the latter 
are entirely distinct from those of the former, 
and that the trenching,” if any, is on the other 
side? If he does not, would it not be well for 
him, ав the presiding officer, to inform himself 
by looking up the records ? But this is of conse- 
quence only in во far as continued ignorance on 
the part of the presiding officer may result 
in continued activity of the ring, which knowl- 
edge would enable him to squelch at once. Ao- 
cording to his interpretation of the functions of 
the Editing Committee, the motion to refer was 
absurd, and it received no second. А precedent 
was established which will be dangerous in the 
extreme, and all the more so because, by a meas- 
ure engineered by this same ring and thought- 
lessly supported by many others who did not 
understand its full import at the time, all record 
of protest against this high-handed proceeding 
has been expunged from the minutes. As an 
immediate result, it may be in order for the 
Committee on Papers to deny space in the Trans- 
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actions to all written discussions of the paper, 
and for the New York Electrical Society to de- 
mand for its own members copies of the papers 
in question, printed at the expense of the Insti- 
tute. Thus far we have discussed this matter 
without reference to the intrinsic merit of the 
paper. We are willing to assume that that was 
all the most critical could wish, but the Insti- 
tute does not know this yet, and will not until it 
is printed in the Transactions. But there have 
been numerous instances before of the acceptance 
of papers totally unfit for, or inappropriate to, a 
publication such as that of which we speak. That 
such has been and is possible lies not so much 
in the personne! of either the Committee on 
Papers or Editing Committee, for both of them 
contain men who have the confidence of tbe In- 
stitute, but rather in the fact that power has been 
usurped by men who have neither the qualifica- 
tions nor the abilities which entitle them to sit as 
censors in such important matters. In fuct, a 
single individual has so far assume these duties 
asto make it appear almost presumptuous for 
those to whom they were originally delegated to 
raise their voices in opposition, and they have 
lapsed into a state of innocuous desuetude. 
When heretofore papers of an improper char- 
acter have been read before the Institute, we 
have purposely withheld criticism in these col- 
umns, feeling that their discussion by the mem- 
bers of the Institute would be the proper 
remedy. This has not, however, proved to be the 
case, for every paper that has been read has been 
published simply op the dictum of the Institute 
Tammany. But now when this ring removes 
even this last safeguard, viz., the free discussion 
of all papers offered for the Institute’s consider- 
ation— when it arrogates to itself the right to 
over-ride all sense of propriety, and to muzzle 


those who have an unselfish interest in the wel- 
fare of the Institute— it is high time for the mem- 
bers to assert themselves, for by so doing alone 
can the dignity of the organization be main- 
tained. No one can contribute to this desirable 
consummation more ably than can its honored 
president by breaking away from the influences 
of which we speak and observing a strict neu- 
trality even though it do violence to personal 
obligations. But the members themselves have 
a duty to perform in upholding his hands in such 
endeavors, and insisting in no uncertain terms 
upon a strict scrutiny of everything that is 
destined for the pages of the Transactions. We 
believe the duties of the committees are properly 
distributed, and sufficiently explicit and defined, 
but have been usurped. It only needed ап inci- 
dent such as the Maynard incident in New York 
politics to arouse the people to action. We hope 
that the incidents of the last meeting of the In- 
stitute will have been sufficient to in like man- 
ner arouse its members from their lethargy. If 
80, they will have proved a blessing in disguise. 

Those members residing in New York or in ite 
vicinity who fail to attend the monthly meetings 
of the Institute are to а considerable extent re- 
sponsible for the present turn of affairs, for the 
reason that their personal influence, if present, as 
well as their votes, wonld lend its proportional 
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weight in the decision of questions which come up 
at these meetings. In order to maintain the stan- 
dard of the society atthe highest rank, it is essen- 
tial that every member sbould, as far as possible, 
fulfil the duties which his membership involves, 
and the failure on the part of representative mem- 
bers to take ап actual interest in the affairs of the 
Institute must inevitably result in its deteriora- 


tion. 
The most emphatic condemnation of a poor 


paper would be its exposure in the discussions, 
and impartial criticism is the most effective 
method of discouraging the presentation of 
trivial or inferior papers, but if these are allowed 
to pass unchallenged, their acceptability is 
thereby tacitly acknowledged. 

The American Institute of Electrical Engineers 
has attained the position of the representative 
electrical society of this country solely on the 
merits of its previous career, and any tendency 
toward its deterioration cannot but be deplored; 
but this result can only be averted by the partici- 
pation of its worthiest members in its affaire, and 
by selecting from among them officers whose 
ability will be a guarantee of their efficient man- 
agement. 


мех 
Steam The question of the utilization 

vs. of water power, which has 
Water been brought prominently to 
Power. public notice by the great 


Niagara project, is the subject of a communica- 
tion from the United States Consul at Switzer- 
land, where water power abounds and has been 
The 
figures given in this report are far from being 
unfavorable to water power under some condi- 
tions, and in the absence of any details they are 
difficult to criticise, but the fact that power pro- 
cured from this source and transmitted three 


extensively used ав в source of power. 


miles is said to cost nearly three times as much 
per horse power per annum as that generated by 
steam in England is sufficient to make the state- 
The most disadvantageous 
conditione can hardly account for such an exces- 


ment of iuterest. 


give difference in the cost of power generated by 
these two methods. 

The report contains & table recently published 
in Chemnitz—by whom is not mentioned— giving 
the relative cost per horse power of producing 
50, 300 and 500 horse power in England, Germany, 
Bohemia and Switzerland as follows: 


1 
50 Н. Р. 300 Н.Р. | 500 u. P. 
England. $24.24 ^ $12.58 $9.88 
Germany.......... | 29.21 15.52 13.51 
Bohemila.........., 27.50 14.74 12.97 
46.82 29.61 25.54 


The relative cost of producing the same from 
а waterfall is given at the source of supply as 
$30.88, $16.98 and $12.54 respectively, for 50, 300 
and 500 horse power plants, but by adding to 
these the cost of an electric transmission of about 
three miles, the totals reach $57.68, $31.27 and 
$25.48. 

It is stated also that the necessity often exists 
of holding a steam plant in reserve on account 
of the failures of the hydraulic and electric 


215 


plants due to freshets, icy winters, mountain 
storms, etc., but’where the power has been used 
for twenty-four hours a day, and supplies light- 
ing at night, water power shows an advantage 
over stem. 

From an American standpoint these figures for 
the cost of water power and electric transmission 
areabout what might be expected, and agree very 
closely with the conclusions of Dr. Emery, pub- 
lighed in Егествісіту, Vol. IV, No. 2, but some 
of the figures given ав the cost per horse power 
with steam plants аге so incredibly low as to 
leave much doubt as to their accuracy. 

On the basis of ten hours a day in this country 
the operating expenses and interest charges per 
horse power alone on & 500 horse power plant, 
without making any charge for cos] whatever, 
аге nearly double the tota] cost per horse power 
named for the same size plant in England, which 
makes it more than probable that the figures for 
the different countries given in the table include 
certain factors only and are not true totals. 

The report in general is intended to convey а 
warbing against the inconsiderate adoption of 
water power for every class of work, and to 
refute the idea that a waterfall is necessarily the 
cheapest source of power obtainable. It points 
out, on the other hand, the fact that under certain 
conditions this motive power may prove a great 
saving over a steam plant, and in this way sug- 
gests the importance of carefully weighing the 
conditions of every case before deciding between 
the two methods. 

Where a waterfall is available as a motive 
power, а careful comparison of its annual cost of 
operation and interest charges with those of coal 
or other fuel is necessary to determine their 
relative values in any locality. The first point of 
importance is the certainty and adequacy of the 
water supply. There are probably but very few 
places where it is necessary to keep a steam plant 
iu reserve to supplement or replace the water 
power that the use of the latter will prove of any 
advantage; certainly not where coal is moder- 
ately cheap. Where the water supply is ample 
the interest on the first cost of both the hydraulic 
plant and the transmission plant, besides their 
operating expenses per year, remains to be com- 
pared with the corresponding expensesof a steam 
plant located at the point of consumption of the 
power. This should include, of course, the effi- 
ciencies of both systems. 

In some parts of the West, where coal is very 
вса се and commands an exorbitant price, there 
would be no question between it and a water 
power. In such cases the decision rests entirely 
between the cost of the power delivered and its 
value at the point of consumption. 

The use to which the power is to be applied 
euts a very large figure in the decision between 
water and steam power, which depends upon the 
electrical transmission plant. The transmission 
of current even over great distances for lighting 
is one thing, and the transmission of power is 
distinctly another. The former is an accom- 
plished fact, and plants of this character have 
reached a high efficiency. Considerably over 90 
per cent. of the current transmitted can be util- 
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ized, and for this service water power has proved 
its special adaptability and will usually fur out- 
rival steam in economy. 

The subject of general transmissions for both 
lighting and power distribution is far more com- 
plex than the former one and still remains to be 
satis'actorily solved. 

Considerable of the current electrical litera- 
ture might be construed ав а contradiction of 
this statement, but in spite of the progress in 
this direction, on paper, we are still without а 
comprehensive long-distance transmission plant 
for general light and power distribution in this 
country. 

The Niagara project. which is confidently ex- 
pected to throw much light on this subject, will 
furnish our first experience in this line; and in 
this respect about the ваше conditions obtain 
abroad. Without disparaging the systems which 
have been proposed for distant power transmis- 
sion, itis only fair to state that none of them 
which contemplate furnishing power applicable 
to every ordinary demand as well as light Пав 
been tested under actua] commercial conditions, 
so that their commercial efficiency could be de 
termined. 

The work which has been done heretofore in 
the line of long distance power transmission has 
been designed to meet the requirements of special 
cases only, and where water power is utilized for 
these plants the economy of the system depends 
almost entirely upon the way in which the power 
is employed and the number of hours per day it 
ін in use. As almost all such plants have been 
equipped with simple alternating current ma- 
chines up to the present time, their success or 
failure is determined by the adaptability of 
synchronous motors to the work required. 

Where t'ie power is delivered at the transform- 
ing station to a main shaft carrying a moderately 
uniform load throughout the day, this system at- 
tains a fair efficiency and will often surpass a 
steam plant in economy. On the other hand, a 


widely fluctuating load, or intermissious in the 
work requiring frequent stopping and starting of 
the machinery, would almost unquestionably con- 
demn the plant as a failure. In either case, if 
the current can be utilized for lighting after 
shutting down the power plant it will add to the 
profits of the system, but the fact that а special 
starting device must be used with synchronous 
motors, which in order to develop torque must 
be brought into unison with the generators, 
effectually precludes their use for general power 
distribution. 

The adoption of water power is therefore 
neither to be advocated nor rejected without the 
most careful consideration of the special condi- 
tions surrounding it, and especially with respect 
to its annual cost in comparison with that of any 
other motive power with which it may come into 
competition. 

Tbe efficiency of the hydranlic station and the 
current transmission are readily determined, so 
that for lighting purposes the problem is simple, 
but the efficiency of & further transformation of 
the electrical energy into mechanical energy will 
vary between wide limits in different cases. 

The development of multiphase currents it is 
expected will establish hght and power transmis- 
sions on equally certain grounds, but until this 
is accomplished the use of waterfalls for distant 
power will be attended with many contingencies. 


The Practical Measurement of Alternating 
Currents. 


Dr. Fleming, in his course of Cantor lectures, 
gave a valuable discussion on alternating current 
energy,“ and alternating current quantity.“ 
The lecturer first approached the problem of the 
energy supplied to non.inductive circuits, and 
then examined the more complex case of induc- 
tive systems, such as the primary circuits con- 
nected with alternating current stations. 

Instruments for the measurement of alterna- 
ting eurrent energy. or quantity, he classified 
into ampere hour meters," and watt hour 
meters." In their simplest form they could be 
called graphie ammeters " and ‘‘ wattmeters." 
The Holden ammeter aud the Mengarini watt- 
meter were examples. In these instruments an 
arm, carrying а pen, is placed over в paper- 
covered drum, which is revolved uniformly in 
twenty-four hours by a clock. The motion by 
which the pen is displaced is regulated by a part 
of the instrument which is simply an ammeter or 
a wattmeter; the extent of movement of the pen 
is, at any instant. proportional to the current or 
the power passing through the measuring part 
at that time. When, therefore, the diagram is 
cut off and unrolled, there is found on the paper 
а curve, which represents by its ordinates the 
power at any instant; and if the whole area of 
the curve is integrated, then such area represents 
the total energy or quantity " which has passed 
through the meter in twenty-four hours. These 
instruments have, therefore, the practical advan- 
tage of recording two functions at once; they 
serve the double purpose of indicating the in- 
stantaneous current or power, and the total cur- 
rent, quantity or energy. They have, however, 
the disadvantage that they are not self-integra- 
ting. 

Next in order of simplicity are the self-inte- 
gratingammeters and self-integrating wattmeters. 
Of the ammeters of this class, one of the simplest 
is the, well-known Shallenberger instrument. 
This is, however, available only for the measure- 
ment of alternating current quantity. The Shall- 
enberger meter consists of a small transformer, 
one coil of whieh may be called the primary; 
this is in series with the circuit in which the cur- 
rent to be measured is flowing. The core of the 
transformer consists of a little soft iron dise, 
which is capable of revolving on an axis. This 
axis is geared at the top with а counting mechan- 
ism which records the number of revolutions of 
the disc; at the bottom there is а vane or fan of 
aluminium, which serves to retard the rotation of 
the dise. The secondary circuit of this trans- 
former consists of & small coil of copper which 
is closed upon itself, and which is placed with its 
axis inclined at 45" to the axis of the primary 
coil. When the primary current flows through 
the primary coil it doestwo things : it magnetizes 
the core, and it induces в secondary current in 
the closed secondary circuit. Itis not difficult 
to show that the phase of this secondary current 
must be about 90° behind the phase of the pri- 
шагу current, also that the magnetism of the 
iron core, which is in a direction atright angles 
to the plane ef the primary coils, also lags in 
phase beaind the primary current by about 90°. 
The magnetism of the core and the induced вес- 
ondary аге therefore in step, and are in such 
directions that the axis of the disc is always 
being pulled round by the induced field of the 
secondary coil. If, then, there were no friction 
of any kind, the iron dise would be continually 
accelerated in speed; but, since the air friction 
varies approximately as the square of the veloc= 
ity, and since the mean driving force is propor- 
tional to the meun square of the currentstrength, 
it follows that the total number of revolutions 
which the disc makes in any time is proportional 
to the total mean quantity or ampere hours 


which have passed the primary circuit. The 
meters can, therefore, be calibrated for a con- 
stant in such а way that they read directly ampere 
hours, and if the pressure between the mains is 
invariable, they may be graduated to read in 
Board of Trade units. These meters are very 
simple to construct and very fairly accurate in 
performance; they have, therefore, come iuto 
extensive use. The velocity of the disc being, at 
any time, proportional to the mean current pass- 
ing through the meter, it is possible, if the 
current is kept tolerably constant, to employ 
the instrument as an ammeter. By moving the 
position of the secondary coii, a little adjustment 
can be made in the meter for change of fre- 
quency; so that the instrument can be calibrated 
for the particular frequency for which it is in- 
tended to be used. The 10 ampere meter starts 
with less than half an ampere and reads up to 10 
amperes. The greatest variation in accuracy, 
within the limit of reading, is about 3 per cent. 
The meter has therefore a range of about 1 to 25, 
and, with care in adjustment, can be made to 
read more accurately than the above mentioned 
figure. 

The next in order of simplicity, and very simi- 
lar in principle to the Shallenberger instrument, 
is the Wright- Ferranti meter. This is also a self- 
integrating ammeter; it measures, at any instant, 
the mean squere current, and gives the mean 
quantity which is passed through the meter. The 
indicating part consists of a wheel with a light 
iron rim, which is nearly embraced by two curved 
horns of laminated iron. These horns spring 
from the cornersof a rectangle of laminated iron, 
which is wound over, on all four sides, with two 
coils of wire. Through one of these coils the cur- 
rent to be measured passes; the other coil ів а 
shunt coil, the function of which will be de- 
scribed below. The arrangements of the coil are 
such that at any moment the ends of the curved 
horns are oppositely magnetic poles. Copper 
rings are placed upon these curved horns. When 
the alternating current passes through the series 
coil it creates alternating magnetism in the curved 
horns, but owing to the eddy currents set up in 
the embracing rings, the magnetic lines of force 
are thrust outwards, making a lateral leakage 
field, which travels up the horn. This leakage 
field induces eddy currents in the iron disc which 
is thereby repelled in virtue of the electro mag- 
netic repulsion between the horn and the wheel. 
To illustrate this repulsion, Dr. Fleming exhib- 
ited a large alternating current magnet, across 
the top of which he placed a Jaminated iron bar, 
embraced at intervals with copper rings. Near 
to the iron bar he held a soft iron disc, mounted 
ona pivot, which began to revolve rapidly as 
soou as the alternating current was set in action. 
This could be explained by saying that there 
were a series of alternating magnetic poles run- 
ning up the iron bar, and that these alternating 
poles induced other poles in the iron of the dise, 
which was thus pulled round. 

In the Wright-Ferranti meter, the axis which 
carries the wheel has upon it four aluminium or 
mica vanes, and was also in connection at the top 
with a counting mechanism. When an alternating 
current is passed through the meter, it tends to 
drive the wheel round with a speed which is pro- 
portional to the mean square strength of the cur. 
rent; апа, therefore, it follows that the number 
of revolutions made by the wheel in a given time 
is proportional to the mean quantity in ampere 
hours which has passed through the meter atthat 
time. A 20-ampere meter starts with a current 
of abont half an ampere, and reads up to 20 am- 
peres. Within these limits, the greatest devia- 
tion in accuracy is only about 1°8 per vent. Both 
the Shallenberger and Wright-Ferranti meters 
require to be calibrated for the particular fre- 
quency for which they are to be used, and they 
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only give Board of Trade unite provided that the 
pressure between the supply mains is kept con- 
stant. The meter reads quantity directly, but 
power only on the assumption of constant pres- 
ture. 

Reference was made above to the fact tbat there 
were upon the electro-magnot two coils, and that 
one of these constituted a shunt circuit. The 
function of this shunt is to supply the driving 
force which overcomes the friction of the count. 
ing train. If this circuit were not present there 
would be a frictional resistance to be overcome 
before the meter would start at all. 

Another meter, of & simple character, also in- 
tended for measuring ampere hours, is the wind- 
mill meter, invented some years ago by Prof. 
Forbes. In thisinstrument there is à coil of wire 
which is heated as the current passes through it, 
thus generating ап upward current of air, which 
is made to rotate & very delicately constructed 
windmill with mica vanes. The counting train 
attached to the mil] records the number of turns 
made in a given time. Although this might have 
seemed a somewhat unpromising principle to 
apply, the meter itself gave good results. 

The second class of meters are the watt hour 
meters, which are self-integrating. These again 
may be sub-divided into ‘‘ continuously ” and 
„ intermittently " integrating instruments. Tak- 
ing the last class first in order, it is well repre- 
sented by the Frager meter, in which there is a 
wattmeter part, which measures at any instant 
the power and the integrating part, which inte- 
grates at intervals the power and the time. The 
wattmeter part has two coils, a thick one, which 
is а series coil and a shunt coil, which is movable, 
being suspended by а steel wire. Attached to 
the movable shunt coil is a loag arm, the dis- 
placement of which varies with the power passing 
through the instrument. Adjacent to the watt- 
meter, and fixed on the same base, is an electrical 
clock which drives a curved plate of metal, 
technically termed the ‘‘snail.” On the end of 
the long projecting arm is a small steel point; as 
the snail is turned round, it passes underneath 
the arm, and, if this arm is displaced, the length 
of the path of the pointer when traveling over 


the snail is proportional to the power passing 


through the wattmeter. The snail plate is pressed 
down asthe pointer passes over it, making an en- 
gagement between the snail and the counting 
mechanism. At each revolution of the snail the 
counting mechanism moves through a number of 
revolutions proportional to the mean power or 
watts passing; hence, the total number of revolu- 
tions in any given time is proportional to the 
watt hours recorded by the meter. The period 
ot the snail is about three minutes, and hence the 
record is, as it were, the summation of the power 
and time increments passing through the watt- 
meter madeat intervals of three minutes. Ifthe 
current which 18 to be measured does not vary 
very rapidly, such an intermittent recording 
meter may be made togive very accurate results, 
but there are many cases, as in theatres, where 
the amount of current is very irregularly and 
rapidly varied. Under these conditions the watt- 
meter needle is thrown about in such а manner 
that the actual power recorded on the dials at 
every revolution is not always the true mean 
power passing in the interval between two revolu- 
tions, and the readings of the meter may, there- 
fore, become very erroneous. Practice has con- 
firmed these interferences, and although the 
Frager meter is under some conditions of use a 
very accurate instrument, there are other condi- 
tions under which its readings cannot be de- 


pended upon. 
(To be continued. ) 


Dr. W. E. Sumpner has been appointed head 
of the electrical department of the Battersea 
(England) Polytechnic Institute. 


Fire Losses. 


The power house of the Mansfield, O., Elec- 
tric Railroad Company was partially destroyed 
by fire on the night of November 8. Two new 
boilers had been placed in the engine room, and 


they were ruined by having water thrown on 
them while red hot. Loss, $7,000; partially cov- 
ered by insurance. 


The porcelain buildings of the Peru Electrical 
Manufacturing Company have been totally de 
stroyed by fire. Loss $10,000. A large quan- 
tity of valuable dies, which were in daily use, all 


machinery and manufactured and raw material 
were ruined. 


Russell Harrison to be a Street Railway Magnate. 

Mr. Russell Harrison’s New York syndicate, 
which has held an option on the Terre Haute, 
Ind., Electric Street Railway for six months, has 


secured the property, and Mr. Harrison, as pres- 
ident, has taken charge of the railway. The 
price is about $750,000, which includes a bonded 
debt of $600,000. It has about twelve miles of 
track. The capital stock is $200,000, of which 
$67,000 is paid up. The road was owned by three 
Terre Haute men, who, it is said, clear $225,000 
on their four years’ investment. 


General News. 


What is Going on in the Electrical World. 


St. Paul, Minn.—The St. Paul Electric Manu- 
facturing and Construction Company bas made 
an assignment to E. Yanish, secretary of the St. 
Paul Barrel Company. 


Mascoutah, Ill.—The stockholders of the 
Mascoutah Electric Light Company have decided 
to issue $5,000 in bonds for the purpose of rais- 
ing money to build a new power house. 


Spring City, Pa.—The council has given a 
franchise for an electric street railway to the 
Schuylkill Valley Illuminating Company. The 
road will run from Valley Forge through Phos- 
nixville to Spring City. 


Hillsdale, Mich.—The electric light war in 
this city has been settled by the city buying the 
plant, eto., of F. W. Stock, paying him $10,000 
in the bonds of the city therefor. The city is to 
take possession of the plant November 15. 


Los Angeles, Cal.—The Board of Public 
Worka has recommended the granting of a fran- 
chise for a street railway on Boyle Heights to W. 
Н. Workman and 'Г. D. Hoskins. The franchise 
is for fifty years. It is proposed to use the Нов. 
kins electro-vapor motor on the road. 


Albany, N.Y.— The Consolidated Car Heat- 
ing Company has transferred to an English syn- 
dicate the English steam and hot water heating 
patents of the Consolidated Company. The Eng- 
lish electric heating patents have not yet been 
taken by the English syndicate, although it has 
an option thereon until January 1, 1894. 


Janesville, Wis.— Arrangements have been 
made for lighting Janesville by an electrical cur- 
rent brought from Fulton, fourteen miles away. 
If the experiment proves a success, it is stated 
that enough electricity will be generated at the 
Fulton water power to light all the towns in 
Southern Wisconsin. 


Eau Claire, Wis. Тһе National Electric Man- 
ufacturing Company's plant was sold on Novem- 
ber 1 by Ralph E. Rust, receiver,to Peter Truax, 
of Eau Claire, for $7,500. He was the only bid- 
der. The plant was valued last May at $81,000, 
but recently appraised at $32,000. Mr. Truax 
intends to operate it. 


Bloomfield, N. J. —The Citizens’ Light and 
Water Committee have made а report recom- 
mending the erection and maintenance of an 
electric light plant by the township. The cost of 
erecting and equipping a plant that would supply 
140 800-candle power arc lights was given at $27,- 
968, and the annual cost of maintenance $6,368. 


Indianapolis, Ind.— By the end of the season 
the only mules left on the Citizens' Street Rail- 
road’s system will be the Haughville, Blake 
Street and Brightwood. The Citizens’ Company 
during the past year has reconstructed апа 
equipped with electricity their roads on as many 
as fifteen streets and avenues in the city and 
suburbs. 


Columbus, О. — The Columbus Street Railway 
Company has complied with the law requiring 
ears to have & vestibuled compartment for the 
motorman to protect him from the blasts of win- 
ter and enable him to attend to his duties in 
comfort. In other cities of Ohio the street car 
companies are disposed to test the constitution- 
ality of the law in the courts. 


86. Louis.—The Municipal Electric Lighting 
and Power Company has been formally absorbed 
by the Edison Illuminating Company, the deeds 
completing the transfer having been placed on 
file in the Recorder's office last week. Shortly 
afterward the new corporation filed for record а 
deed of trust to the Knickerbocker Trust Com- 
pany of New York for all its property to secure 
$4,000,000 worth of bonds. The latter document 
discloses the fact that the Edison Company owns 
5,930 of the 20,000 shares of the Missouri Electric 
Light Company. 


Greenfield, Mass.—A number of local and 
Boston capitalists and manufacturers are looking 
up а valuable water power privilege in the town 
of Conway which is capable of supplying power 
to a number of large manufacturing plants at a 
small cost. The scheme is greatly helped by an 
almost natural dam across the valley through 
which the South River flows into the Deerfield 
River. Four hundred and fifty feet below the 
dam it is proposed to put a power house for the 
generation of electricity. In the short distance 
the fall from the top of the dam to the water 
wheels would be 198 feet, and at the head of the 
new pond is another natural fall of thirty feet, 
an additional gain of height and power. It is 
believed that the storage capacity and watershed 
would, even in the dryest season, supply 2,000 
H. P. 


New York.—TheSecond Avenue line is being 
equipped with storage batteries, the company, 
after prolonged tests of the Waddell-Entz sys- 
tem, feeling satisfied of its practicability. Several 
storage battery cars are now running on the line 
from Astor Place to 129th street. The company 
has been operating storage battery cars between 
129th and Ninety-second streets since May 1. At 
127th street there is a plant with a capacity for 
serving eizhteen cars. With the plant working 
at full capacity the cost of operating each car per 
mile is only 5.29 cents. The batteries, consisting 
of 144 cells for each car, are stored in heavy 
boxes under the seats of the cars. Each battery 
has a capacity for forty miles and is of fifty horse 
power, but each car is supplied with a fresh bat- 
tery every round trip, the change requiring only 
four minutes. 


Rochester, N. Y.—The statement that elec- 
tricity «8 a motive power on the Erie Canal would 
not be tried this year appears to be unfounded in 
fact. as it is announced from the office of the Sup- 
erintendent of Public Works that the Westing- 
house Company will at once begin a trial on the 
Pittsford level, near Rochester. The Rochester 
Herald of the 6th inst. has the following: ‘‘On 
the Erie Canal at Pittsford Saturday will proba- 
bly be launched the first electric canal] boat ever 
used. In the early forenoon State officials, offi- 
cers of the Niagara Power Company, and of the 
Westinghouse General Electric Company will 
arrive by way of the West Shore to witness the 
experiments. George Forbes, the noted English 
electrician, апа Nicola Tesla, the great Hun- 
garian electrician, will also be present. The 
paraphernalia for equipping the plant has already 
been shipped from the manufacturer at Pittsburg, 
and together with the boat to be used will be 
shipped from Buffalo by canal to-day." 


Utica, М. Y.—The City Council has passed а 
resolution directing the clerk to advertise for 
proposals to light the city by electric arc lights 
of 2.000 candle power for 865 nights per year on 
an average of ten hours per night, at a stated 
price per light per night, for а term of one year, 
two years апа three yenrs each from January 1, 
1894, towers 125 feet high, mast arms and pole 
lights to be used at or near points where towers, 
mast arms and poles carrying lights are now 
located, and for such lights as the mayor and 
&ldermen may deem necessary at the proposed 
price per light per night. such lights not to ex- 
ceed 450 during the continuance of this contract. 
Proposals shall be accompanied by plans show- 
ing towers and mast arms proposed to be used; 
also accompanied by a certified check in the sum 
of 35.000 that the contractor will perform his 
contract, said check to be retained by the city 
clerk until January 20, 1894, and in case of the 
failure of the contractor to enter npon the fuil 
performance of this contract, said sum to be for- 
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feited to the city; sealed proposals to be received 
by the Common Council and left with the city 
elerk or mayor of the city on or before Novem- 
ber 17 next, at 7:30 P. M., the Common Council 
reserving the right to reject any and all propo- 
sals. The contractor shall give bonds in the sum 
of $40,000 for the faithful performance of the 


contract.“ 


Boston Notes. 


A report has been in circulation for the last 
few days that а $2,000,000 contract for apparatus 
had been secured by the General Electrio Com- 


pany, the filling of which would start up the 
Lynn factories throughout at full blast. Of 
course such а report promptly raised high the 
hopes of everybody hereabouts and in Lynn. 
But the report was lacking confirmation, so 
some one took the trouble to ask Prof. Thomson 
himself, and received the reply that he for one 
had not heard of any such contract falling into 
the lap of the company, so for the present the 
roseate report has to be regarded cwm grano 
salis, like most other reports anent the affairs 
of the General Electric Company which have 
been published for some months past. 


Work on the Interstate Railway, ап electric 
system forty miles long, to extend from Attle- 
boro, Mass., through Pawtucket and Providence 
to Bullock's Point, R. I., has been suspended for 
some time past, but is likely to be resumed, and 
within а few days the entire project may proba- 
bly be absorbed by the United Traction Com- 
pany, which owns the Providence and Pawtucket 
railway systems. Negotiations are in progress, 
and everything points to а speedy consummation 
of the undertaking. It has been thought for 
some time past that it was only а matter of а few 
months when every street railway in Southern 
New England would be absorbed by the United 
Traction Company, and so placed under one 
general management. The Interstate Company 
has about twenty-four miles of track in operation 
already, and the work of extension will be rapid- 
ly pushed if the deal goes through. 


The City Council of Lynn has under consider- 
ation a petition from the Woodward Under- 
ground and Electric Company of that city for 
authority to put underground in its own special 
type of conduit to the extent of from one to three 
miles, whereby it shall demonstrate that the 
Woodward is the best underground conduit on 
the market for electric wires. Great interest is 
being taken in the movement in Lynn by the 
authorities and citizens generally. 


Next Thursday evening Professor Elihu Thom- 
son gives a lecture in Oda Fellows’ Hall, Lynn, 
on “Тһе Phenomena of High Potential Cur- 
rents," which will be illustrated by means of the 


apparatus that was shown at the World's Fair as 
Professor Thomson's personal exhibit. 


The Edison Electric Illuminating Company is 
busy laying underground cables from its new 
central station on Atlantic Avenue out to South 
Boston by way of Congress Street Bridge, a 
brisk demand for light and power service having 
sprung up in that part of the city. 

The improvement in the electrical business 
which we have noted in our columns the last few 
weeks steadily continues, and as orders come in 
more freely so the spirits of those receiving 
them rise proportionally. There is a feeling of 
greater confidence all round, and while the season 
has considerably advanced, there are hopeful 
signs that the worst is past, and that a fair trade 
will be done through the winter. 


Interest in the course of lectures now being 
given at the Massachusetts Institute of Technol- 
ogy by Prof. Charles R. Cross continues to 
grow. A large audience of cultivated men and 
women assembles in Huntington Hall every 
Monday and Thursday evening to enjoy Prof. 
Сговв'в lucid exposition on the subject of Modern 
Uses of Electricity,” a condensed report of the 
first two of which we published in our last issue, 
continuing our reports in the current issue of 


ELECTRICITY. 
The movement in favor of the city of Newton 
possessing and operating its own electric light 


station is growing rapidly,and indications warrant 
the belief that such an undertaking may ere 
long become un fait accompli. 


A rich Philadelphia syndicate has purchased the Dix- 
well Avenue Street Railway, New Haven, Conn.. and will 
entirely remodel it and extend it to Hamden, three miles 
beyond its present limits. The purchase money 1s said to 
have been $200,000, and the entire system will be at once 
equipped with electricity. 


It is reported that the General Electric Company 18 
about to adopt the three-phase electric current system at 
Tariffville, Conn., for long distance power transmission 
This i8 about the largest power transmission plant in New 
England, and the General Electric апа Thomson-Houston 
Electric Companies have been at work on it for over two 
years. ; 

With the arrival of the season of the year when electric 
railway building practically ceases throughout the coun- 
try, the manufacture of railway apparatus at the General 
Electric Company's factories at Lynn has slowed down 


considerably. and only those men absolutely required for 
ШЕ pressing orders. which are few, will continue at 


The LaRoche Electrical Works. 
The constantly growing demand for larger units in elec- 
trical work, and the success which the LaRoche Com- 
pany has met in the installation of its alternating and 


that while maintaining a practically constant potential 
from no load to full load, the iron losses have been reduced 
toa minimum, and by means of the greatly diminished 
air gap and close proximity of the armature coils to the 
magnetic circuit the electrical efficiency has been ine 
creased. The copper on the armature is said to be proba- 
bly less than that of any other alternator on the market 
of equal output, for by an improved method of winding 
and placing the armature coils, it has been found possible 
to entirely do away with the so-called dead" wire on the 
armature. 

Another novel and vital feature of the LaRoche alterna- 
tor, which cannot but interest every central station engi- 
neer, is the method of connecting the armatures, by which 
the potential between the different coilsis greatly reduced 
below the total £. м. к. developed by the dynamo. 

Mechauically, the design of the alternator 18 80 propor- 
tioned as to render it remarkably stable and firm upon the 
foundation, but capable of perfect adjustment by means 
of heavy cast-iron sub-bases provided with a belt- 
tightener. The machines are provided with large self- 
oiling and self-aligning bearings of the ball and socket 
type. well rabbeted, and provided with an automatic 
overflow, with brass rings {or securing a continuous lubri- 
cation. Another feature, the construction of the brush- 


2.000 Ілонт La ROCHE ALTERNATOR. 


direct current apparatus during the past year, has neces- 
sitated a very great enlargement and extension of its fac- 
tory and office facilities in order to handle comfortably the 
increasing business. 

The president and general manager of the company, Mr. 
F. A. LaRoche, so well known to the electrical fraternity, 
is kept very busy watching its numerous interests, for 
even through the extremely dull summer season the fac- 
tory has been running continuously, some large orders 
have been taken and much prospective work has been esti- 
mated upon. Additions to the engineering force of Geo. 
W. Bacon, of the Wightman Electric Railway Company, 
and Frank R. Ford, formerly Chicago agent of the Short 
Electric Railway Company, have recently been made, 
while Geo. S. Loutey, general construction superintendent 
for the company, still oversees the Installation and opera- 
tion of the apparatus. The company is also represented 
by selling agencies at St. Louis, Boston, Pittsburg, Cin- 
cinnati, Mobile, Knoxville and San Francisco, and is estab- 
lishing district agencies in New York and Chicago. 

The new works, consisting of a spacious six story brick 
building, located on the Philadelphia and Reading Rall- 
road at American and Diamond streets, Philadelphia. are 
well calculated to meet every requirement for the prompt 
handling of the large alternators and generators which 
аге now being bullt, for while having the advantage of 
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holders, will prove highly advantageous where it is required 
to suddenly lift the brush from the collector. Other details 
of construction have been perfected to meet the practical 
requirements of alternuting current distribution, so that 
after a trial of six years, during which time they have 
undergone modifications and readjustments, the LaRoche 
alternators embody what practical experience has un- 
doubtedly dictated to be the best for this feld of work. 


The Non-Infringing Buckeye Lamp. 


The Buckeye Electric Company are feeling the effects of 
а well-established reputation іп the rush of orders they 
are receiving for their non-infringing “ Buckeye "lamp. 
They expect to increase the present output up to 3,000 
lamps per day by the first of December; their business 
winning combination, viz., the coiled filament, perfect 
vacuum, pure white light, low cost of operation, fair prices 
and fair dealing, will be perpetuated. The sale of one 
million Buckeye ” lamps is purposed during the coming 
year. 


A Commutator Preserver. 
The commutator preserver illustrated below is a very 
excellent article and will pay for itself many times over 
if attached to commutators using either copper or carbon 


the best and most convenient shipping facilities, there 
has been no expense spared in equipping the factory with 


the most complete and modern machinery, all of which 18 - 


driven directly, without the intervention of intermediate 
shafting, from the slow speed automatic LaRocbe motors 
distributed through the factory. 

Many special machines have also been added to the fac- 
tory equipment, by means of which the entire machine 
work, assembling and final testing can be completed with 
practically no handling or moving of the heavy castings. 

The accompanying illustration shows the 2,000 light 
pattern of the LaRoche alternator embodying all the most 
recent improvements. The electrical design of these alter- 
nators, both of the single and two phase types, із such 


brushes. It does away entirely with the use of oil or other 
greases and enables the dynamo tender to keep his ma- 
chine always in a cleanly condition. and it will add at 
least 50 per cent. to the life of the brushes and commuta- 
tor. 

Any user of carbon brushes knows the extreme difficulty 
he has in getting a perfect bearing through the entire sur- 
face of the brush that is supposed to rest upon the commu- 


‘tator. It is almost impossible to get a brush to bear all 


over until it has worn itself Into position by time. This 
preparation, 1f used 1n a proper manner when a new set of 
brushes is put on a machine, will at once bulld up the 
brush so that it will bear its entire surface on the commu- 
tator, as there is a preparation in this compound that 
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assimilates readily with the carbon brush and becomes а 
part of it. 
‘The E. G. Bernard Company, of Troy, N. Y., the manu- 
facturers, state that they have used this preserver for 
some years On their own plants. and in putting it onthe 
market and recommending it to owners of dynamos they 
guarantee &n article of rare merit aad very cheap in price. 


A Unique Switchboard. 


Notwithstanding the stagnation and depression that have 
prevailed for so long a time throughout the electrical 
fleld, it is a fact and a pleasure to know that at least some 
firms have experienced little, if anything, of the pinching 
bad times, having been quite busy without intermission 
right along, and this because of the excellency of their 
work and the high reputation of their goods having brought 
them into increasing demand. This statement applies fully 
and unreservedly tothe W. 8. Hill Electric Company of 
Boston, Mass., which are rapidly coming to the front as 
manufacturers of high-grade switchboards and switches. 
During the general depression of the last few months the 
company have been pushed to their utmost capacity to 
fill orders, running nights a portion of the time, which 
speaks volumes for their reputation. 

The accompanying cut shows a 50 Circuit Arc Switch- 
board that has been recently constructed for the Narra- 
gansett Electric Lighting Company of Providence, R. I., 
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passed the experimental stage and are in successful opera- 
tion to-day in various parts of the country. 

Diamond machines of fifteen horse power and larger are 
of the four pole ty pe, smaller sizes are two pole. 


A Speed indicator. 


We illustrate herewith a novel and valuable instrument 
which shows at sight, continuously, the speed and varia- 
tions of speed of any machine to which it may be con- 
nected. It may be placed at the machine tn the office, in 
the cabin of the steam yacht, or wherever motion can be 
conveyed to it by asmall cord or by friction. Connected 
to anengine, it plainly shows irregularities in the stroke 
due to a light balance wheel. improper setting of the valve, 
or other cause. Connected to a dynamo or other driven 
machine, it will show errors in 5elting or operating, and 
leads to the discovery and correction of irregularities and 
detects, thus avoiding loss in product, damaged products, 
damage to machinery or other loss in results, saving even 
in an hour, or a moment, many times the cost of the 
gauge. 

Mr. J. H. Henderson, engineer-in-chief General Electric 
Company, New York, says: 

consider this gauge а most accurate and useful little 
instrument. It is based upon the well-known law that the 
surface of a liquid in rotation assumes the form of а para- 


bola, being acted upon horizontally by centrifugal force 
and verticaliy by gravity. 
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Commercial Electric Engineering Company. 


Ав noted in another column, articles of association of the 
Commercial Electric Engineering Company of Detroit have 
been filed, the authorized capital being $50,000, $16,250 of 
w bich has been paid in. The business of the company will 
be that of electrical engineering and construction and 
general electric supplies. The company has opened tem- 
porary offices at 47 and 51 Hodges Block, Detroit, and have 
already secured several contracts for centrai station light- 
ing plants. The company will represent the Standard 
Electric Company's system of arc lighting in Michigan, 
Ohio and Indiana, and 18 under the management ot G. E. 
Fisher, formerly with the Commercial Electric Company 
of Detroit. 


COMMERCIAL PARAGRAPHS. 


The F. E. Belden Mica Company, of Boston, which owns 
and ^»erates some of the best mica mines іп this country 
and does one of the largest businesses in that specialty, 
соп?! лиев in the enjoyment of its wonted prosperity. It 
has just declared its regular monthly dividend, which із 
payable on November 2. 


The Hawks Electric Company, of Boston, one of the most 
prosperous construction firms in New England, has some- 
thing like a dozen large contracts ip hand for lighting and 
power work. It has just closed a contract for the entire 
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SWITCHBOARD, NARRAGANSETT Ілантіка STATION, BUILT By THE W. 8. HILL ELECTRIC COMPANY. 


besides which they have completed several others, among 
them one, similar to the one illustrated, for the Lynn Gas 
and Electric Company of Lynn, Mass., for 24 circuits, and 
we understand they are now at werk on an 8 panel alter- 
nating switchboard totake care of віх 7.000 light machines 
and bave several more under consideration. 

One of the prominent features of the arc switchboard is 
that all working and contact parts are blir d-fastened to 
the back side of the boards In the most rigid manner, 
avoiding the necessity cf having belts go through the 
board, во that there is absolutely no metal on the face of 
it to appear unsightly or be dangerous to the operator. 

This company’s very large and complete line of switches 
is unexcelled, and their business in this direction has as- 
sumed rapidly-increasing proportions. ‘They recently 
shipped on one order switches aggregating over three and 
one-half tons in weight, aud comprising sc me of 1,000 and 
others of 4,000 amperes capacity, the latter being one of 
the largest, if not the largest, ever made in this country. 

A large number of finished parts for switchboards and 
s witches are kept constantly on hand, ready to assemble 
at а moment's notice, thus Insuring prompt delivery. 

The company 18 represented in New York by The Elson & 
Brewster Engineering Company, No. 122 Liberty street, 
who are selling quantities of high-grade goods, for which 
this firm is now quite famous. 


Diamond Apparatus in Chicago. 


Taylor, Goodhue & Ames have resigned the agency cf 
the Wagner motors and transformers and are placing on 
the market a ІШІ line of motors, dynamos and transform- 
ers, manufactured by the Diamond Electric Manufacturing 
Company, and for which the firm of Taylor, Goodhue & 
Ames is sole selling agent. 

The Diamond transformer has always been a favorite 
with central station men and the improvements made 
during the past twelve months place it well in the front 
rank and merit the consideration of all buyers of electrical 
apparatus. 

The diamond motors and dynamos are of the latest ty pe, 
combining slow speed with handsome aprearance. high 
efficiency and good wearing qualities. They have long 


+ One of the instruments, suitably connected to an en- 
gine (or other machine), will show whet her the speed із u 
to the mark at a glance, the index being set to correspon 
to the norinal number of revolutions per minute. 

he gauge gives the best results when driven at a 
high speed. when a small variation will make quite a dif- 
ference inthe indication. 

„% Most tachometers have sprints, levers and other mech- 
&nism —all of which are liable to get out of order, but this 
one has only the very simple parts necessary to bring it 
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into action, and is based on two fundamental physical 
laws which cannot possibly change.” 

It is especially adapted for connection to engines, dy- 
namos, looms, and all other machines wherever it is desir- 
able to know at a glance whether normal speed is being 
maintained. 

T his gauge is patented and sold by Geo. T. McLauthlin & 
C ompany, 120 Fulton street, Boston, Mass. 


installation of 550 incandescent lamps in the streets of 
Attleboro, Mass. 


The Campbell Electrical Supply Company, Boston, New 
England representative of the LaRoche Electric Company, 
Philadelphia, hag secured acontract for an experimental 
plant to be installed in the lab ratory of the Sheffield 
Scientific School, Yale College, New Haven, Conn. The 
LaRoche electric light system Is becoming quite popular, 
contracts for several 1,000 light dynamos being іп hand at 
the present time. 


Mr. J. Bradford Sargent, Eastern representative of the 
Stirling Boiler Company, із receiving profuse congratula- 
tions from friends and customers on the honor won by the 
specialty he handles, the now well-known Stirling Safety 
Water Tube Boller, at the World’s Fair. The Blue Ribbon, 
Bronze Medal, together witb a special Gold Medal—such 
were the honors-are distinctions and awards that any 
firm might be pruud of, and as these were given in consid- 
eration of the superior excellence of the Stirling Boiler 
the manufacturers are entitled to congratulations. 


" Anti-Thunderbolt " is the name given to a new insula- 
ting material] for use on the armatures of dynamos, pre- 
venting burn-outs and short circuit, that is being used by 
several firms in and around Boston. 1t is really an insula- 
ting paper andcomes highly recommended from the West, 
where it 18 being used with much satisfaction by electri- 
cal manufacturers, station superintendents and others. 
It is being placed on the market and pushed in a very вис- 
cessful manner by Mr. George Thomas, 205 and 207 South 
Canal Street, Chicago. 


Some interesting tests have been made the last few days 
by the Massachusetts Electrical Engineering Company 
with а new brand of Paranite Fire-proof Wire. The tests 
were made to compare it with other brands of flre-proof 
wire, and the Paranite" more than stood the tests 
applied, settling beyond all question that Paranite“ isa 
first-class fire-proof wire. 


Throughout the protracted period of depression that has 
so long prevailed the wire manufacturers of New England 
have kept quite busy filling orders, and now the times are 
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improving business is beginning torush. Availing them- 
selves of the promising outlook the Boston Electric Wire 
Company, whose factory is at Allston, Mass., has entered 
the field with very high grade magnet and annunclator 
wires and has already some good orders on hand. Their 
wires are manufactured on machines of an original and 
unique design, which, it is claimed, turn out their product 
much faster than any other machine, and with a finish of 
the very highest type, special attention belng given to 
uniformity of covering. All wires from No. 40 to No. 16, 
single or double covered, are manufactured on these ma- 
chines. Mr. С. A. Clark, one of the best known and most 
successful wire men in the country, has been appointed 
traveling sales agent. 


The Metropolitan Electric Company of Chicago reports 
the receipt of а very important order for N. I. R. Wire. 
This wire i8 coming into favor very rapidly, contractors 
and builders finding that it meets every requirement. The 
Metropolitan carries а large stock of all sizes, and 1s en- 
abled to fill orders promptly. 


INCORPORATIONS. 


The Hulings Electric Company, Zast Liverpool, Ohio—to 
manufacture electrical supplies, wire buildings, and en- 
gage in electric lighting, etc. Capital stock, $25,000. Pro- 
moters: Marcus H. Hulings, Alfred R. Walton, Sanford W. 
Durkee, T. W. Stevenson, W. P. Gardner. 


Wanoosnoc Power Company, Fitchburg, Mass.—to fur- 
nish electric power for mechanical and manufacturing 
purposes. Capital stock, $20,000. Promoters: Daniel 
Simonds, Geo. M. Holman, A. T. Gifford. 


The Pittsburg Electric Company, Pittsburg, Pa.— to 
supply light, heat and power by means of electricity. 
Capital stock, $5,000. Promoters: Jas. A. Curry, Wilkens- 
burg, Pa.; Wm. Н. Warwick, Bellevue, Pa.; Wm. M. 
Gillespie, Pittsburg, Pa. 


The Manitou Electric Railway and Casino Company, 
Manitou, Col.—to construct, operate and maintain a sys- 
tem of electric street railways, etc. Capital stock, $125,- 
000. Promoters: M. A. Leddy, Jno. Hurlbert, S. King, H. 
L. Cable, Manitou, Col. 


The Canisteo Electric and Fuel Gas Company, Canisteo, 
N. Y.—to manufacture gas and electricity for use for pub- 
lic and private purposes {n the village of Canisteo and town 
of Hornelisville. Capital stock, 850,000. Directors: William 
G. Porter, Levi 8. Davis and William T. Batley, of Can- 
istéo; William H. Harris, of Washington, D. C.; John W. 
Trim, of Brooklyn, «nd John W. Farquhar, of Buffalo. 


The Interstate Telephone Company of Kansas City, Kan. 
Capital stock, $100,000. Directoris: Lyman Utter, Charles 
B. Riley, J. A. Trickett and M.G. McLean, of Kansas City, 
Kan.,and L.C. Ferree, of Kansas City, Mo. 


The Old Dominion Electrical Construction Company, 
Richmond, V&.—to manufacture all kinds of electrical ma- 
chines, to furnish light and power, to equip and operate 
electric railways, and conduct any style of business 1e- 
quiring electrical devices. Capital stock, $25,000. The 
officers are: President, Maurice W. Thomas, Richmond: 
vice-president, J. Powell Eastwood, Portsmouth ; secre- 
tary and treasurer, Maurice Hunter; directors, the above 
and W. B. Saunders and A. B. Guizon. 


The Riverhead Electric Light Company- to furnish elec- 
tricity for public and private purposes in the village of 
Riverhead, Suffolk County, N. Y. Capital stock, $7,500. 
Directors: John R. Perkins, J. Henry Perkins, T. M. 
Griffing, Jobn H. Perkins, William Н. Sweezey, George Н. 
Skidmore and William M. Litchard, of Riverhead. 

Simpson Electrical Supply company, Chicage, 111.—to 
manufacture and deal in electrical aud other supplies. 
Capital stock, $12,000. Promoters: Geo. D. Coleman, 
Henry R. Pebbles, Thomas Fahey. 


The Fullner-Danhoff Electric Company, Chicago, 111. —to 
manufacture and deal in electric light batteries, appli- 
ances, etc. Capital stock, $5,000,000. Promoters: Franz 
Fullner, A. B. Coon, Henry A. Gates, Wm. B. Keep. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT I88UED OCTOBER 17-25, 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


507,247. Trolley-Wire Cleaner. Charles H. Thompson. 
Detroit, Mich., assignor of one-half to George A. 
Sheley, ваше place. Filed Dec. 19, 1892. 

507,299. "Trolley. Wire Insulator. Mowry S. Williams, 
Syracuse, М. Y., assignor of one-half to Stewart Wor- 
den, same place. FII d July 5, 1892. 

507,839. Closed-Condult Electric Railway. Robert Weir, 
Montclair. N. J. Filed May 10. 1893. 

507,396. Electric Locomotive. James T. Wilson, Tyrore, 
Pa. Filed April 7, 1893. 

507,498. Conduit for Electric Fallways. George F. Green, 
Kala:nazoo, Mich, assignor of one-half to Oliver &. 
Kellv : Sa tha L. Green, sprit gtield, Oblo, executrix 
of said Ge гуе F. ereen, deceased. Filed April . 1892. 

507,539. Ice scraper for ‘Trolley Wires. William Heston, 
А Шапсе. Ohio. Filed Nov 26, 1892. 

507,606. Klectric Railway Supply system. Granville T. 
Woods, New York. N. Y. Filed March 2, 1893. 


507,641. Trolley Wheel Guard. John N. Akarman and 
1 Le Nois, Worcester, Mass. Filed April 10, 

507,732. Switch for Trolley Wires. Gustavus A. Huben, 
Spriogfleid, Ohio. Filed July 29, 1898. 

507,83. ‘Trolley for Electric Railways. Gustavus A. 
Huben, Springfield, Ohio. Filed July 29, 1593. 

507,806. Condult Katlway Conductor. John W. Grant- 
land, Philadelphia, Pa., assignor to Gilbert L. Parker, 
same place. Filed May 17, 1892. 


BLECTRIC LIGHTS AND APPLIANCES. 


507,916. Elec.ric Arc Lamp. William B. Luce, Brookline, 
Mass., assignor of one-third to E. Б. Ritchie & Sons, 
same place. Filed Nov. 26, 1892. 

507,313. Hauger Board for Electric Arc Lamps. James J. 
Wood, Fort Wayne, Ind. Filed June 7, 1898. 

507,364. Hanger for Electric Lamps. Giles P. Hiler, Grand 
Haven, Mich. Filed Dec. 3, 1892. 

507,554. Incandescent Electric Lamp. William E. Nicker- 
Son, Cambridge, Mass. Filed July 31, 1898. 

507,555. Incaudescent Electric Lamp. William E. Nicker- 
80D, Cambridge, Mass. Filed July 31, 1893. 

507,556. Incundcscent Klectric Lamp. William E. Nicker- 
воп, Cambridge, Mass. Filed July 31, 1898. 

507,557. Incandescent Electric Lamp. William E. Nick- 
erson, Cambridge, Mass. Filed July 31, 1893. 

507,558. Incandescent Electric Lamp. William E. Nicker- 
son, Cambridge, Mass. Filed August 5, 1893. 

307,600. Luminous Fountain. Paris E. Singer, London, 
England. Filed Dec. 28, 1892. 

507,714. Electric Lamp Shade and Holder. Albert S. Mar- 
ten. East Orange, N. J. Filed March 8, 1893. 

507,867. Klectric Arc Lamp. Henri Wilbrant, Brussels, 
Belgium, assignor to Henry Chapman and Louis Sterne, 
London, England. Filed July 6, 1898. 


ELECTRIC BATTERIES. 


507,189. Storage Battery. Charles W. Kennedy, Philadel- 
phia, Pa. Filed Oct. 19, 1892. 

507,463. Secondary Battery. Charles A. Smyth, Momence, 
Ill. Filed March 8, 1893. 

507,708. Galvanic Battery. James A.S. Gregg, New Ro- 
сеце, М. Y. Filed April 3, 1890. Renewed Dec. 14, 


DYNAMOB, MOTORS, ETC. 


507,194. Armature for Dynamos. James J. Wood, Fort 
Wayne, Ind. Filed June 8, 1893. 

507,297. Armature Collfor Dynamos. Gilbert Wilkes, De- 
trolit, Mich., 5 d to Hugh McMillan, same place. 
Filed June 20. 1803. 

507,314. Commutator Brush Holder. James J. Wood, Fort 
Wayne, Ind. Filed June 27, 1893. 

507,449. POPE Electric Motor. Henri Pieper, Fils, 
Liege, Belgium. Filed Sept. 28, 1891. 

507,547. Series Multiple Electric Controller. Arthur P. 
Knight, Boston, Mass., assignor to the 'l'homson-Hous- 
1 — Electric Company of Connecticut. Filed Jan. 26, 

507,629. System for Operating Electric Motors. Edmund 
C. Morgan, Chicago, Ill. Filed June 9, 1892. 

507,658. Eiectric Motor. John F. Kelly and Cummings C. 
Chesney, Pittsfleld. Mass., assignors to the Stanley 
Laboratory Company, same place. Filed Dec. 7, 1892. 

507,690. Laminated Field Magnet Frame for Dynamo- 
Klectric Machines. Andrew L. Riker, New York, N.Y. 
Filed July 27, 1898. 

507,769. Motor. William J. Walker and Alexander L. Bed- 
ford, St. Louis, Mo. Filed March 15, 1893. 


TELEPHONE AND TELEGRAPH APPARATUS. 


507,421. Distributing Frame for Electric Wires. William 
S. Ford. Chelsea, and Bertram A. Lenfest, Wakefield, 
assignors to the American Bell Telephone Company, 
Boston, Mass. Filed March 31, 1892. 

507,"65. Test and Signal Circuit and Appliance. Theo- 
dore Spencer, Cambridge, assignor to the American 
m n elephone Company, Boston, Mass. Filed Nov. 


507,568. ''elephone Circuit. John S. Stone, Boston, Mass., 
assignor to the American Bell Telephone Company, 
same place. Filed Jan. 31,1893. 

507,694. '"l'elephone Transmitter Circuit and Apparatus. 
John B. Ntone, Boston, Mass., аѕ-іу nor to the American 
190 Telephone Company, same place. Filed May 2. 


507,715. Telephone Transmitter. James H. Mason, Brock- 
lyn, N. V., assiznor of nine-tenths to Alfred Van Der- 
werken, same place. Filed June 6. 1893. 

507,728. Telephone. Stephen D. Field, Stockbridge, Mass. 
Filed June 80, 1898. 

507,91. Machine Miia ыр Patrick B. Delany, South 
Orange, N. J. Filed May 4, 1893. 


ALARM AND SIGNALING APPARATUS. 


507,125. Electric Signal for Railways. Albert B. Herrick, 
Bayonne, N. J., assignor to Arthur C. Fraser, trustee, 
Brooklyn. N. Y. Filed Feb 11,1891. 

507,170. Electric Alarm-Signal for Ratlway-Trains. James 
M Rupel, Kansas City, Kans., assignor of two-thirds 
to Edward J. Haynes, same place, and Robert G. 
Rhodes, Kanses City, Mo. Filed April 26. 1892. 

507.322. Electric Fire and Stable Alarm and Horse Re- 
leaser. Alexander R. Holmes, New York, М. Y. Filed 
Feb. 4, 1893. 

507,510. Railway Time and Block Signal. Adelbert Н. 
Thorp, Toledo, Ohio. Filed Feb. 7. 1898. 

507,518. Electric PUn for Controlling Signals. Mi- 
chac] B. Leonard, Richmond, Va., assignor by mesne 
assignments. to tne Electric Selector and Signal Com- 


pany, of West Virginia. Filed March 14, 1892. Re- 


newed March 25, 1893. 
907,569. Electric-Protective System. Frederic G. Storey, 


Cambridge, Edward R. Andrews and John P. Cushing, . 


Boston, and Howard *. Eaton, Quincy, Mass.; said 
Eaton and Cushing assiynors to said Storey and An- 
drews. Filed June 24, 1893. 

501,590. Automatic Bathometer and Shoal-Water Indica- 
Bros соіа: Potschinsky, Odessa, Russia. Filed Dec. 
4. . 

507,869. Electric Signal Apparatus. John С. A. Xlezopol- 
1 Charles Bode. Milwaukee, Wis. Filed June 29, 

507,918 Electric Irain ard Switch Signal Device. George 
E. Miller, Saugus, Mass., assignor to the American 
Electric Train and Switch Sigral Company, Portland, 
Me. Filed May 24, 1890. 

507.925. Electric Burglar-Alarm. 
Cooper. lowa. Filed Jan. 26, 1893. 

307.959. Electric Alarm-Clock. Charles F. Wyman, Min- 
neanolis, assignor to Lawrence E. Gerety and Henry 
W. Knapp, St. Paul, Minn. Filed Nov. 29, 1892. 


ELECTRIC HEATERS. 


507,217. Klectric Heater. Charles L. Coombs, Washing- 
ton. D. C., assignor of two-thirds to Edward Renaud 


Thomas S. Patty, 


вза Allen B. Hayward, same place. Filed Feb. 11, 


507,941. Electric Heater. William Snee, Pittsburg, Pa., 
assignor of thirteen-sixteentba to Abner Owens and 
Johu A. Snee, same place. Filed Dec. 27, 1892. 


MISCELLANEOUS. 


507,130. Electrolytic Production of Metals. Carl Hoepf- 
ner, Berlin, Germany. Filed July 16, 1888. 

507,144. Apparatus for Controlling the Application of 
Electrical Currents. Robert Lundell, Brooklyn, 
assignor of two-thirds to Edward H. Johnson, New 
York, N. Y. Filed April 4, 1898. 

507,150. Cut-Out. Louis W. Miller, Rochester, N. Y. Filed 
July 29, 1893. 

507 206. Electric Selecting Device. Samuel 8. Bogart, 
New York, М. Y., assiynor by mesne assignments, to 
the Electric Selector and Signal Company of West Vir- 
ginia. Filed Nov. 24, 1691. 

507,206. Electric Selecting Device. Samuel 8. Bogart. 

New York, М. Y., assignor, by mesne assignments to 
the Electric Selector and Signal Company. of West 
Virginia. Filed Dec. 9, 1891. 

507,257. Insulated Wire. Herman H. Brown, Montreal, 
Canada. Filed Oct. 12, 1892. 

507,269. Electric Ds Apparatus. Oliver Н. 
Hicks aud Hobertus F. Troy, Chicago, III.: said Troy 
assignor to said Hicks. Filed May 15, 1893. 

507,298. Application of Electricity to Pianos or other 
keyed instruments for Hygienic Pur 8. William 
Wilieringhaus, London, England. Filed May 29. 1893. 

507,845. Resistance-Coll. James J. Wood, Fort Wayne, 
Ind. Filed June 30, 1893. 

507,367. Electro-Thermal Bathing Apparatus. William F. 
Howe, Evanston, Wyo. Filed April 29, 1893. 

507,874. Electrode. Farnham M. Lyte, London, England. 
Filed July 1, 1898. 

507,891. System of Electrical Distribution. William Stan- 
ley, Jr., and John к. Kelly, Pittsfield, Mass. Filed 
March 8, 1892. 

907.08. Connector: Charies Bell, Stroudsburg, Pa. Filed 

an. 28, 

507,419. Electric Heating and Welding Appa anug; Chas. 
L. Coftin, Detroit, Mich. Filed Jan. 26, 1893. 

507,458. Adjustable Induction-Coil. Edgar M. Senseney, 
St. Louis, Mo. Filed Dec. 5, 1899. 

507,515. Electrical Ignitor for Gas or Hydrocarbon En- 
ines. Paul A. N. Winand, Philadelphia, P&. Filed 
arch 10, 1892. 

507,516. Electrical Ignitor for Gas or Hydrocarbon En- 

gines. Paul A. N. Winand, Philadelphia, Pa. Filed 
March 14, 1892. 


.507,522. Electrical Steering-Gear. Charles W. Ayton, New 


York, N. Y. Filed July 13,1892. 

507,526. Electrical Transformer. William P. Carstarphen, 
Jr., Denver, Colo., assigner of two-thirds to James E. 
Gregg. ‘same place, and Richard W. Webb. Santa Fe, 
N. Mex. Filed Nov. 7, 1892. 

507,585. Automatic Time-Recorder. Isaac N. Lewis, Fort 
Wadsworth, N. Y. Filed Oct. 10. 1892. 

507,589. Electric Car-Brake. Joseph H. McEvoy, Water- 
bury, Conn. Filed Dec. 30, 1892. 

507,671. Klectrlcally-Operated Machine for Molding Clay 
or Cement Pipes. Reinhold Boeklen, Omaha. Nebr., 
очо; to Jeff W. Bedford, same place. Filed July 

. 1 . 

507,678. Insulating Compound. John J. Farnham. Chi- 
cago, Ill.. assignor of one-half to John Bairstow, same 
place. Filed May 27, 1898. 

507,689. Magnetic Frame for Field-Magnets. Andrew L. 
Riker, New York, М. Y. Filed July 27, 1998. 

507,691. Electric-Circuit Testing and Switching Device. 
Miner Robinson. Newton, Mass. Filed March 6, 1898. 

507,708. Electrically-Operated Piano. Lawrence J. Zim- 
merman, Linden, N. J., assignor to himself. and Geo. 
V. Hann. New York, N. Y. Filed Sept. 16. 1892. 

507.768. Electric Coin-Controlled Fortune-Telling Ma- 
ne. Adolph Waldman, St. Louis, Mo. Filed April 


507,785. Apparatus for Automatically Displaying Pictures. 
George Cook. London, England. and Charles K. Marr. 
Glasgow, Scotland. Filed March 20, 1893. 

507,808. Combined Switch and Cut-Out for Electroliers. 
Iczak Goldkind. Max Stirn and Louis Stirn, New York, 
N. X., assignors, by direct and mesne asst rnments. to 
Louis Stirn and Helen Somborm, same place. Filed 
April 25, 1898. 

507,886. Electrolytic Apparatus. Thomas Craney, Bay 
City, Mich. Filed March 16, 1893. 


' 507,912. Device for Demagnetizing Watches. Frank M. 


La Bolteaux, Cincinnati, Ohio. assignor of one-half to 
Henry Varwig.same place. Filed Jan. 21, 1893. 


‚ 507.944. Apparatus for Lessening the Rolling of Vessels. 


eae I. Thornycroft, London, England. Filed Nov. 96. 
507.945. System of Electrical Transmission of ‘ower. 
Charles J. Van Depoele. Lynn. Mass.: C. A. Coffin and 
Albert Wahl, administrators of faid Van Depcele, de- 
ceased. assignuors to tre Thomson-Houston Electric 
Company. Boston. Mass. Filed Oct. 23. 1890. 

507.916. Portable Electric Pump. Charles J. Van Depoele. 
Lynn. Mass: С. А. Cofin and Albert Wahl. adininis- 
trator’ of said Van Depoele. deceased, assignors to the 
"'homson-Houston Electric Company, Boston, Mass. 
Filed Feb. 26, 1891. 


To Inventors and Others. 


United States and Foreign Patents Procured. 


A PATENT DEPARTMENT has been established in. 


connection with the publication office of ELECTRICITY, for 
the transaction of all business connected with the procur- 
ing of patents on inventions and devices of all classes. The 
object is to furnish inventors and others, at moderate cost, 
with a reliable. well-equipped and accommodating bureau 
through which they may be aided ip procuring United 
States and foreign patents and obtain all information 
necessary to a successful prcsecution of their claims. 
Immediate attention will be given to inquiries and 
orders by addressing 
T. F. BOURNE, 
Manager Patent Department ELECTRICITY, 
6 Park Place, New York City. 
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Electric Dental Appliances. 


The S. 8. White Dental Mfg. Co., who manu- 
facture a large line of electrical goods for dental 
purposes, had an attractive exhibit in the gal- 
lery of Electricity Building, World's Fair, which 
is reproduced in our Frontispiece. The exhibit 
included a large line of Partz gravity batteries 
and all kinds of dental apparatus for use in con- 
nection with electricity. The dental motors and 
appliances were leading features of this exhibit. 
These motors, which are belted to dental engiues, 
are regulated by rheostats and controlled by 
means of a treadle. Carpenter enamel rheostats 
are now being introduced for this purpose. 

The motors are supplied with a magnetic clutch 
which is attached to the driving wheel, and is 
arranged to stop the machine instantly in case of 
accident. Some of these outfits are completely 
self-contained, and are ready for use by simply 
making connection with the current. These are 
usually wound for 100 volt circuits, but may be 
specially wound to run at any voltage or with 
batteries. This exhibit at first contained an out- 
fit wound for a 500 volt street railway circuit, 
but as this voltage was not obtainable it was re- 
moved to the Liberal Arts Building for this 
general dental exhibit. 

Among the smaller articles were cautery snares, 
electric mallets, miniature lamps, etc., the whole 
constituting & very complete display, which was 
awarded a medal and diploma. 


The Practical Measurement of Alternating 
Currents.— II. 


Coming next to the continuously recording 
watt hour meters, we reach that class which may 
be said to be the best adapted for general wants. 
One of the most efficient of these continuously 
recording watt hour meters is that invented by 
Prof. Elihu Thomson. This is a wattmeter in 
which the series coil carries the current, forming 
really the fleld magnet of a very small electro- 
motor. The armature of this motor has a small 
commutator and brushes of the usual kind; and 
the armature, together with the added external 


resistances, constitutes the shunt circuit of the 


wattmeter. The shaft which carries the armature 
carries also a copper dise which is embraced by 
three horseshoe magnets. When the disc revolves 
eddy currents are set up in it which retard the 
motion. The number of revolutions of the disc 
in a given time is recorded by the counting mech- 
anism attached to the shaft. Then since the 
force driving the armature round is at any in- 
stant proportional to the power passing through 
the instrument, and since the retarding force is 
proportional to the velocity, it follows that the 
number of revolutions in a given time represents 
the watt hours that have passed through the 
meter. In order to overcome the constant fric- 
tion of the train of mechanism, there is a com- 
pound winding on the field magnet, consisting of 
a few turns of the shunt coil, which is arranged 
in such a direction that the driving force due to 
the fixed and movable shunt windings tends to 
overcome the permanent friction of the armature 
shaft. By properly treating the permanent mag- 
nets, it is found that they retain a constant field 
for long periods of time, The meter is so ar- 
ranged that when working ona 100 volt circuit 
the shunt coil has a resistance of 1,000 ohms 
altogether, and takes therefore `1 of an ampere. 
The loss in the meter, therefore, is only 10 watts, 
which is the power taken upin driving the motor. 
By properly arranging the shunt coil it is possi- 
ble to make the same constant serve for a very 
long range of action, and one great advantage 
which this meter has is that it can be employed 
with both alternating and continuous currents. 
When properly adjusted this wattmeter is capable 
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of very great accuracy in the measurement of 
alternating current energy. 

The lecturer spoke of the Brillié meter as one of 
the same type as the Frager meter, that is to say, 
it is an intermittent recording wattmeter. The 
Mengarini recording meter, which has been ex- 
tensively used in Rome, was also exhibited. 

Reviewing the whole of these meters as used 
for alternating current measurement, the follow- 
ing rough classification was given :— 

1. Graphic recording ammeters. 

2. Graphic recording wattmeters. 

8. Continuously recording ampere-hour me- 
ters. 

4. Intermittent recording wattmeters. 

5. Continuously recording wattmeters. 

It might be asked at this stage what ought to 
be the cheracteristics and requirements in a good 
commercial meter for the measurement of elec- 
tric energy supply to houses for lighting and 
other purposes. Most persons, without exper- 
ience, would probably say that the first require- 
ment in а meter is accuracy; but, as a practical 
matter, accuracy is not of so much importance 
as that the meter should never go far wrong. A 
type of meter which is capable of measuring, 
under some conditions, to 1 of accuracy, and at 
other times is liable to make errors of 150 per 
cent. in actual practice, is not nearly so useful as 
& meter which will not read closer than 1 per 
cent.,and yet which, in actual practice, proves 
never to go more than 8 per cent. wrong. The 
next condition with which a meter must comply 
is that it shall consume little power. Since a 
meter is connected to a circuit continually, if it 
absorbs power, the sum total of all these con- 
sumptions may amount to a serious item. It has 
been pointed out that in the case of voltmeters а 
continuous power absorption of 20 watts, during 
the whole year, amounts to an annual consump- 
tion of 160 units of electric energy, showing that 
small power consumption is certainly important 
in appraising а meter. 

The third great requisite is, that the meter 
ought not to require elaborate care and delicacy 
in fixing; it should be hardy enough to be easy 
of carriage. House meters have to be fixed in 
places which are sometimes subject to vibration, 
dampness, etc., and a meter for such purposes 
ought, therefore, to be hardy enough to stand 
these conditions. The fourth condition is, that 
the meter must be so constructed in principle as 
not to be capable of being easily tampered with, 
or its indications made to vary even when en- 
closed in a lock-up case. To the above require- 
ments ought, of course, to be added the broad 
and general conditions of structure and cheap- 
ness in price, as far as consistent with good work- 
manship. 

In the distribution of alternating currents for 
commercial purposes, not only is it necessary to 
be able to measure the power or energy supplied 
to the consumer on the lamp circuits, but it is 
also required to be able to measure the power and 
energy sent out from the alternating ‘current sta- 
tion which is supplying, generally, transformer 
circuits. Hence we have to consider the special 
difficulties of making such measurements on cip- 
cuits which have a considerable self-induction, or 
in which the power factor of the circuits is below 
unity. Duringthe past two years, Dr. Fleming 
had paid particular attention to this subject,in a 
long series of researches on the efficiency of trans- 
formers; and had thereby been led to study most 
of the various methods which, from time to 
time, have been proposed for measuring alterna- 
ting current energy. Passing over impracticable 
suggestions, he proceeded to describe the meth- 
ods which had proved, in his experience, satisfac- 
tory and workable. There are two instruments 
for this purpose which are capable of giving such 
results for the measurement of alternating 
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current energy on inductive circuits—the Thom - 
son recording wattmeter and the Mengarini 
wattmeter. Generally speaking, these measure- 
ments have to be taken on high-tension circuits; 
for instance, the very common case of an alter- 
nating current station, supplying alternating 
current ata pressure of 2,000 volts on transformer 
circuits. One method of employing either of the 
above wattmeters for the measurement of energy 
would be to place a non-inductive resistance of 
sufficient magnitude in series with a shunt coil, 
and to put the series coil in circuit with one of the 
primary mains. In such an arrangement there 
would be certain disadvantages. In the first place 
the Thomson recording wattmeter takes a current 
of about one-tenth of an ampere through the 
shunt, and hence we should have to add to the 
shunt coil, the resistance of which is about 1,000 
ohms, another 19,000 ohms of non-inductive 
resistance, and then, when this was done, the 
power wasted in the whole of these shunt circuits 
would be 200 watts. If they were connected to 
the mains throughout the whole year, the waste 
of energy in these shunt circuits would be some- 
thing like 1,600 Board of Trade units, and if we 
reckon the manufacturing cost of these at only 
2d. a unit, the expense would be something like 
£12 per annum, merely to supply the shunt cir- 
cuit with current. But this difficulty can be got 
over, and also the difficulty of constructing a 
large, non-inductive resistance of 20,000 ohms— 
sufficiently well divided up not to be in any 
danger of breaking with 2,000 volts pressure—by 
the adoption of a transformer to excite the shunt 
circuits in the way described in the last lecture. 
A small transformer is employed transforming 
down from 2,000 to 100 volts, and, as this trans- 
former is only to supply one-tenth of an ampere 
on its secondary circuit, it can be made very 
small, not more than, say, a tenth of a horse- 
power in capacity. It can, therefore, be made to 
waste not more than about 10 to 20 watts in itself. 
This transformer has its primary circuits con 

nected across the primary mains, and its secon- 
dary circuit is connected across the terminals of 
the shunt circuit of the Thomson wattmeter and 
so joined up that the current in the shunt circuit 
of the wattmeter is in the same direction and has 
the same magnitude as if the wattmeter were 
joined up simply on a 100-volt circuit in the 
ordinary way. 

The wattmeter in itself only wastes about 10 
watts in its shunt circuit, and therefore the 
whole arrangement of the transformer and watt- 
meter can be made to waste not more than, say, 
25 to 30 watts instead of 200; the reduction in 
the cost of up-keep is reduced to something like 
200 units a year instead of 1,600. The primary 
current going out of the station is then taken 
through the series coil of the Thomson watt- 
meter, and in order to keep all parts of the 
wattmeter at the same potential, one terminal of 
the secondary circuit of the little transformer is 
also joined up to the primary main on the side 
nearest to it. It is usual to mount the trans- 
former and wattmeter on one board and £hen to 
insulate well the whole of this board. The first 
step is, now, to calibrate the wattmeter, This 
can be done most easily on a 100-volt circuit by 
passing through the meter known powers and 
observing the readings on the dial. In order to 
obtain what may be called ‘‘the hign tension 
constant” of the wattmeter, the constant of the 
meter has then to be multiplied by the transfor- 
mation ratio of the small transformer. When 
this is done the meter can be set up in the sta- 
tion in such a way that the whole current going 
out of the station passes through the meter, and 
the engineer can, by taking observations from 
day to day, record the whole number of units 
which have been taken out from the generating 
station on the primary circuits in any interval of 
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time. In exactly the same way, Dr. Fleming has 
found that it is possible to employ a Mengarini 
wattmeter coupled with a transformer and placed 
on the primary circuit. This has the advantage 
that it not only enables us to record the whole of 
the energy going out of the station in a given 
time, but it tells us, at any instant, the primary 
watts. 

Before placing confidence in either of these 
two methods, Dr. Fleming made a very careful 
series of experiments and observations on an in- 
ductive alternating primary circuit, in which was 
employed the Thomson self-integrating wattme- 
ter, as above described, to measure the whole 
number of units sent out along that primary cir- 
cuit in four hours, and at the same time obser- 
vations were made on the same circuit by means 
of a wattmeter to obtain the power sent out at 
intervals of minutes. When these observations 
were reduced and compared it was found that 
the power sent out in four hours, as determined 
by the observations, was 66:924 units in the watt- 
meter, and the energy given by the self-inte- 
grating Thomson wattmeter in the same time was 
66:946. It thus became evident that the Thom- 
son recording wattmeter was capable of giving 
very accurate results as a primary wattmeter, 
and that there is no reason whatever why the 
record of the primary energy sent out should 
not be made in alternating current stations with 
the same accuracy as in the case of continuous 
current stations. 

To complete arrangements it would be desira- 
ble in the case of an alternating current station, 
in order to enable the engineer to know exactly 
what the result of his working is, to act as fol- 
lows: On the primary should be put, in the first 
instance, an ammeter capable of measuring alter- 
nating currents and giving the mean square 
value. In the second place, an electrostatic high 
tension voltmeter should be connected across the 
mains in order to give the high tension volts. In 
front of this instrument should be a Mengarini 
wattmeter and a Thomson self-recording watt- 
meter, the whole primary current from the вїа- 
tion going through the series coils of these in- 
struments. The shunt circuits of these instru- 
ments should be excited by & small transformer, 
transforming down from a working pressure to 
100 or 50 volts. These instruments would then 
enable the engineer, by daily readings, to record, 
first, the energy sent out of the primary circuits 
in Board of Trade units in any time; secondly, 
the power being sent out at any instant, measured 
in watts; thirdly, the primary current being 
sent out at any instant, and the primary pressure; 
and from the product of these two, the apparent 
power being sent out at any instant; and, fourth- 
ly, from the readings of the real and apparent 
power, the power factor of the station could be 
ascertained at any instant. 

By comparing these readings with the sum 
total of the house meters, taken at any intervals, 
the engineer would be enabled to know the 
efficiency of distribution of his alternating cur- 
rent station, and to reckon out not only the cost 
of the unit sold, but the cost of the unit gene- 
rated, and to watch and know the effect of any 
alterations that are made in the transformer sys- 
tem. It is only by adopting such methods of 
measurement that engineers in charge of alter- 
nating current stations will be able to remove 
the reproach which is sometimes hurled at them, 
that they have no means of measuring the energy 
or power they are supplying, or of knowing how 
much of what they make is sold. 

In concluding, Dr. Fleming thanked those 
who had lent him instruments to enable him to 
show the experiments. His endeavor had been 
to put the subject in as practical a manner as 
possible; the cream of practical experience rather 
than the milk of mere theory. The practical 
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measurement of alternating currents might be 
more difficult in many respects than the measure- 
ments of continuous currents; but, at any rate, 
there was the satisfaction of knowing that it is 
now placed on a basis equally certain. 


-— ——— 


Recollections of Werner Von 
Siemens.’ 


I—Early Vicissitudes and Their Lessons. 


In the autumn of 1840 I was transferred to 
Wittenberg, where I had to enjoy for а year the 
dubious pleasures of lifein & small garrison town. 
All the more eagerly did I continue my scientific 
studies. In that year Jacobi's discovery was 
made known in Germany of precipitating copper 
in a metallic form by means of the galvanic cur- 
rent from a solution of the sulphate. This pro- 
cess interested me in a high degree, as it evidently 
was the key to a whole class of hitherto unknown 
phenomena. As I succeeded well with the copper 
precipitates I tried also to precipitate other metals 
in the same way, but only with moderate success 
owing to my limited means and apparatus. 

My studies were interrupted by an event 
which in its consequences had an important in- 
fluence on my future career. I was condemned 
(for acting as second in a duel) to confinement in 
the citadel of Magdeburg and had to report my- 
self there on the confirmation of the sentence. 
The prospect of being shut up for at least half a 
year without occupation was not pleasant, but I 
consoled mysolf with the thought that I should 
have a good deal of leisure time for my studies. 
In order to make good use of this time I searched 
out а chemist’s shop on my way to the citadel, 
and provided myself with the necessary means 
for pursuing my experiments in electrolysis. A 
friendly young fellow in the business promised 
not only to smuggle these articles into the citadel, 
but also to execute promptly future orders, and 
conscientiously kept his promise. 

Accordingly I set up a small laboratory in 
my barred but roomy cell and was quite con- 
tented with my situation. Fortune favored me 
in my work. I remembered that some time ago 
I bad tried experiments with my brother in-law 
Himly in Gottingen for the production of pict- 
uresaccording to the process made known a little 
while before by Daguerre, and that hyposulphite 
of soda employed in these experiments had dis- 
solved otherwise insoluble salts of gold and sil- 
ver. I determined therefore to proceed on these 
lines, and to test the applicability of such solu- 
tions for electrolysis. To my unspeakable joy the 
experiment succeeded in a surprising manner. I 
believe it was one of the happiest moments of my 
life when a German silver teaspoon, which I had 
dipped into а beaker nlled with a solution of 
hyposulphite of gold and connected with the zinc 
pole of a Daniell battery, whilst the copper pole 
was connected with a louis d’or as anode, changed 
in a few minutes into a golden spoon of the finest 
and purest lustre. 

Galvanic gilding and plating was then, at least 
in Germany, stil] quite new and naturally caused 
а sensation in the circle of my comrades and ac- 
quaintances. I almost concluded a bargain with 
& Magdeburg jeweller, who had heard of the 
marvel and visited me in the citadel, whereby I 
sold him the right of making use of my process 
for forty louis d'or, which supplied me with the 
required means for making further experiments. 

In the meantime а month of my confinement 
had elapsed, and I imagined I should have at 
least à few more months quietly to continue my 
work. limproved my apparatus and lodged а 


* Selected from ** Personal Recollections of Werner Von 
Siemens,” recently published in America by D. Appleton 
& Company, New York, 416 pp., 12mo, uncut edges, wide 
margin, photogravure portrait. 
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petition for & patent, whereupon with surprising 
rapidity a Prussian patent for five years was 
granted me. But the officer of the guard un- 
expectedly appeared and to my great terror, I 
must confess, handed me a royal order-in-council 
announcing my pardon. 

Luckily I was not again sent to Wittenberg, 
but received an order to go to the pyrotechnio 
factory at Spandau. My discovery had in the 
eyes of my superiors doubtless made me appear 
less qualified for actual service! The firework 
factory was a relic of the old times when. '' gun- 
nery" (Constablerthum) was stil ап art, of 
which the manufacture of fireworks was held to 
be the crown. My interest in the activity &s- 
signed to me was great; in good spirits I repaired 
to Spandau and took possession of the rooms in 
the citadel allotted to the pyrotechnio manufac- 
ture. 

My new occupation was in fact very interest- 
ing, and I devoted myself to it with the greater 
eagerness as a large order had arrived at the 
pyrotechnic department for а quantity of fire- 
works, which it was intended to let off on. the 
birthday of the Russian Empress in the Park of 
Prince Charles at Glienicke, near Potsdam. 
Owing to the progress of chemistry means were 
afforded at that time for the production of very 
beautiful colored flames unknown to the old 
gunners. My fireworks on the Havel Lake at 
Glienicke brought me therefore much honor and 
recognition, especially by the splendor of their 
colors. I was asked to the prince’s table, and re- 
ceived an invitation to engage the young Prince 
Frederick Charles in a sailing match, as the sail- 
ing boat in which I had come from Spandau to 
Glienicke had distinguished itself by its excellent 
speed. I had the honor of conquering the future 
victor of famous battles, who even then impressed 
me in a high degree by his resolute, energetic 
character, or his ‘‘smartness,” as one now ex- 
presses it. 

With the letting off of these fireworks my com- 
mand at the pyrotechnic factory came to an end, 
and to my delight I was ordered to Berlin for 
service in the ordnance department. Through 
this transference my greatest wish was fulfilled, 
to obtain time and opportunity for further 
scientific studies and for increasing my technical 
knowledge. 

But there were also other reasons which made 
this change welcome to me. After my parents’ 
death the duty devolved upon me of providing 
for my younger brothers and sisters, of whom my 
youngest brother Otto was at our mother’s death 
only in histhird year. The farming of the do- 
mains still remained, it is true, for 8 term of 
years in the hands of the family, but the times 
continued to be extremely bad for agriculture, 
so that the slight profits which were made by 
my brothers Hans and Ferdinand by farming 
did not suffice for the education of the children. 
I was therefore obliged to look out for tome way 
of earning money in order to fulfil my obliga- 
tions as senior of the family, and that appeared 
to me to be easier in Berlin than elsewhere. 

My brother William had meanwhile completed 
his course at the Magdeburg School, and at my 
suggestion had gone for a year to Góttingen, in 
order to prosecute his scientific studies. After 
that he entered as pupil the Count Stolberg Engi- 
neering Works in Magdeburg. He there devoted 
himself with great energy to practical engineer- 
ing, which just then was undergoing rapid de- 
velopment in Germany in consequence of the in- 
troduction of railways. 

I kept up a frequent correspondence with 
William, and got him to communicate to me 
the problems which exercised the constructive 
faculty. One such problem was the precise 
regulation of steam engines which were assisted 
by wind or water mills. William's plan did not 
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satisfy me, and I proposed to employ as regula- 


tive principle a heavy freely swinging circular . 


pendulum, which, connected with the engine to 
be regulated by а differential mechanism, might 
effect ап absolutely uniform rotation, instead of 
diminishing the irregularit es by the only means 
then known, the very imperfect regulator of 
Watt. To this suggestion was due the construc- 
tion of the differential governor, to which I shall 


return in the sequel. 
In Berlin my efforts to earn money by my in- 


ventions were soon attended with success, 
although I was very much hampered by being as 
а military officer considerably restricted in the 
choice of devices for initiating business under- 
takings. I succeeded in concluding an agree- 
ment with the: German silver manufacturer, J. 
Henniger, by which I ayreed to set up an estab- 
lishment for him for gilding and plating in ac- 
cordance with my patent in return for a share in 
the profits. Thus arose the first establishment 
of the kind in Germany. In England, a Mr. 
Elkington had already started a similar establish- 
ment, employing another process, now in gen- 
eral use—viz., depositing from gold and silver 
oyanides —which soon obtained great success. 
In the negotiations with regard to the Berlin 
plan and the fitting up of the establishment, I 
I was materially assisted by my brother. William, 
who had paid me a holiday visit, and who suc- 
ceeded at the same time in inducing a Berlin 
engineering firm to adopt the differential gover- 
nor. As he clearly showed talent for such nego- 
tiations and himself wanted to get to know Eng- 
land, we agreed that he should try to utilize my 
inventions in that country, and for this purpose 
obtain a longer leave of absence from his factory. 
Considerable means I could certainly not afford 
him for his journey, and I have often wondered 
how in spite of this he attained his end. With 
excellent judgment he went straight to our com- 
petitor Elkington, who at first cut him short with 
the remark that we had no right to use our pro- 
cess in England, as his patent gave him the ex- 
clusive right to employ electric currents, pro- 
duced by electric batteries or by induction, for 
depositing gold and silver. William had suffi- 
cient presence of mind to reply that he employed 
thermo-electric currents, therefore did not in- 
fringe his patent. I did in fact once succeed 
in making athermo-electric battery, consisting of 
pairs of bars of iron and German silver, with 
which we could very well precipitate gold and 
silver from hyposulphite solutions. As a conse- 
quence William succeeded in selling our English 
patent to Elkington for £1,500. This in our 


then circumstances was & colossal sum. 
I had meanwhile made two more discoveries 


which William was likewise to try to turn to ac- 
count there. The prosecution of my experiments 
in electrolysis had led me to attempt to get also 
good deposits of nickel from a solution of the 
double salt of sulphate of nickel and sulphate of 
ammonia. This nickelizing appeared of especial 
importance for engraved copper plate, which, 
provided with a coating of nickel, allowed of a 
far larger number of impressions, without the 
fineness of the engraving being blunted by the 
nickelizing. To derive benefits from this pro- 
cess I had made а compact with a Berlin house, 
from which I expected considerable profits. 
Unluckily, however, soon afterwards the galvanic 
depositing of iron from the corresponding iron 
solution was discovered, which had the great 
advantage over the nickel coating that it could 
be easily renewed when worn out, in that the 
iron could be again liberated by dilute of sul- 
phuric acid and the plate then coated afresh with 
iron. This made my nickelizing worthless for 
this purpose. A few years later it was again dis- 
covered and made known by Professor Bóttger, 
but has only in recent times been much employed 
in industrial operations. 


The second discovery consisted in the applica- 
tion of the zinc printing to a rotating fly-press, 
which process had just then come to be known. 
With the help of a skilful mechanician, the 
watchmaker Leonhardt, I had prepared a model 
of such a press, which very satisfactorily exe- 
cuted the necessary operations for producing 
lithographic impressions from a cylindrical zinc 
plate. But it subsequently turned out on its 
employment on the large scale by William in 
England that zinc printing allowed of no rapid 
repetition of impressions. After from 150 to 200 
impressions the work had to be interrupted for а 
pretty long time, or else an obliteration of the 
reprint on the cylinder took place. 


Returned to Berlin I very seriously reflected 
on the aims I had lately been pursuing, and saw 
clearly that the chase of discoveries, by which I 
had allowed myself to be carried away through 
the facility of a first success, would if continued 
probably be my own and my brother’sruin. I 
accordingly got rid of all my inventions, sold 
even my share in the manufactory set up in Ber- 
lin, and devoted myself again with heart and soul 
to serious scientific study. I attended vourses at 
the Berlin University, soon, however, perceived 
to my dismay from the lectures of the celebrated 
mathematician Jacobi that my previous training 
was insufficient to enable me to follow him tothe 
end. This imperfect schooling in scientific study 
has always to my great regret kept me back and 
crippled my efforts. All the more grateful am I 
to some of my earlier teachers, among whom I 
must specially mention the physicists Magnus, 
Dove and Riess, for friendly reception into their 
highly interesting circles. I also owe many 
thanks to the younger Berlin physicists, who 
allowed meto take part in founding the Physical 
Society. That was a wonderfully stimulating as- 
gociation of talented young scientists, who subse- 
quently almost without exception became cele- 
brated by their achievements. I need mention 
only the names of Du Bois-Reymond, Brücke, 
Helmholtz, Clausius, Wiedemann, Ludwig, Beetz 
and Knoblauch. Intercourse and co-operation 
with these young men, distinguished by talent 
and earnest endeavor, strengthened my prefer- 
ence for scientific study and labors, and kindled 
in me the determination to be in future the 
votary of strict science alone. 

But circumstances were stronger than my will, 
and the native impulse never to let acquired 
knowledge lie idle, but as far as possible to 
make some use of it, led me ever and again back 
to technology. And so it has been my life long. 
My affection has always been given to pure 
science as such, but my labors and achievements 
have been tor the most part in the domain of 
applied science. 

This technical turn was especially favored and 
supported by the Polytechnic Society, to which 
as a young officer I zealously devoted myself. I 
took an active part in the proceedings, and in the 
answering of the questions which were deposited 
in the query box. The answering and discussing 
of these soon formed a part of my regular ac- 
tivity and proved a good school forme. My 
scientific study stood me in good stead, and it 
became clear to me that technical progress is 
only to be attained by the diffusion of scientific 
knowledge among technologists. 


At that time there still existed an unbridged 
gulf between pure and applied science. The 
meritorious Beuth, who is unquestionably to be 
regarded as the founder of the technical science 
of North Germany, had indeed in the Berlin In- 
dustrial Institute’ erected an institution which 
was especially designed for the diffusion of 
scientific knowledge among young technologists. 
The existence of this institute, out of which 
arose the Industrial Academy and finally the 
Technical College in Charlottenburg, was how- 


ever too short for raising the level of education 
of the craftsmen of the period. 

Through my activity in the Polytechnic So- 
ciety I arrived at the conviction that scientific 
knowledge and scientific methods of investiga- 
tion are capable of developing technology to & 
degree far beyond anything that can be foreseen. 
It further had the advantage of making me per- 
sonally acquainted with Berlin manufacturers, 
and of affording me personally an insight into 
the achievements and defects of the industry of 
thetime. My advice was often sought by manu- 
facturers, and I thereby became acquainted with 
the contrivances employed and the modes of 
working. It became clear to me that the in- 
dustrial arts cannot advance by sudden leaps, as 
has often been possible to science through the 
fruitful ideas of a few remarkable men. A 
technical invention on!y obtains value and impor- 
tance if technology itself has so far progressed 
that the invention is a practical one and supplies 
а need. Hence one so often sees the most con- 
siderable inventions unutilized for decennia, 
until all at once their great importance is recog- 
nized, their hour having arrived. 

Of the scientific technical questions which at 
that time especially occupied me, and at the 
same time gave occasion to my first literary 
labors, the first owed its origin to & communica- 
tion in a letter of my brother William with re- 
spect to an interesting engine which he had 
seen at work in Dundee. From a rather brief 
account it appeared that this engine was not 
driven by steam but by heated air. This idea 
interested me exceedingly, since it appeared to 
afford s foundation foran advantageous transfor- 
mation of the whole engine construction art. 
In a paper entitled On the Use of Heated Air as 
Mechanical Power,” contributed in 1845 to 
Dingler's Polytechnic Journal, I described the 
theory of such air engines, and gave also a sketch 
of the construction of such a one as I conceived 
to be practicable, 

My theory was based entirely on the principle 
of the conservation of energy, which had been 
advanced by Mayer and mathematically worked 
out by Helmholtz in his celebrated memoir “ On 
the Conservation of Energy," originally read be- 
fore the Physical Society. Later on my broth- 
ers William апа Frederick occupied themselves а 
good deal with these engines, and constructed 
them in various forms. They too, however, un- 
fortunately had to undergo the common experi- 
ence of finding that engineering had by no 
means advanced far enough to allow of the dis- 
covery being utilized with advantage. Only small 
engines could be constructed on the basis of the 
above principle 80 as to work well for a length of 
time; for large ones the right material for the 
heating apparatus was and is still wanting. 


In the same year I printed in Díngler's Journal 
a description of the already mentioned differential 
governor, to which in collaboration with my 
brother William I had tried to give the most 
varied forms. 

Another question, which had already occupied 
me for a long time, was that of an exact meas- 
urement of the velocity of projectiles. The 
watchmaker Leonhardt, known as а skilled 
mechanician, and in the employ of the Artillery 
Commission, had constructed a clock which 
turned an indicator with great velocity when the 
latter was electro-magnetically connected with 
the clockwork. 

The coupling and uncoupling of the indicator 
by the fiying shot was attended however with 
great difficulties, which in spite of our efforts 
could not be quite overcome, 

This led me to the idea of the employment of 
the electric spark for the measurement of veloc- 
ity. In a paper, published in Poggendorff's 
Annalen, “ On the Application of the Electric 
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Врат to the Measurement of Velocity,” I de- 
monstrated the possibility of accurately meas- 
uring the velocity of projectiles at every stage of 
their progress by means of a rapidly rotating 
polished steel cylinder, on which incident elec- 
tric sparks could leave a distinct mark. This 
paper also contained the plan. only many years 
subsequently executed by me, of ascertaining by 
the same method the velocity of electricity itself 
in its conductors. 

My interest in electrical experiments was most 
vividly stimulated by participating in the labors 
of Leonhardt, who was at the same time oc- 
cupied with experiments, which the military 
staff had caused to be instituted, with regard to 
the substitution of electric for optic telegraphy. 
In the house of Hofrath Soltmann, father of an 
intimate comrade of mine, I had the opportunity 
of seeing the model of & Wheatstone indicator 
telegraph, and had taken part in the attempts to 
bring it into operation between the dwelling 
house and the establishment for artificial mineral 
waters atthe end of a large garden. This, how- 
ever, never succeeded, and I soon perceived the 
cause of these failures. It was traceable to the 
principle on which the apparatus was constructed, 
which required the turning of a handle with such 
regularity thatthe impulses of current produced 
had always sufficient strength to keep the clock- 
work of the receiving apparatus in motion. This 
was not attainable with certainty even if the 
apparatus worked in the room, and was altogether 
impossible where an important part of the cur- 
rent was lost through the imperfect insulation of 
the conductors. 

Leonhardt, trying at the instance of the com- 
mission to remedy this defect, caused the im- 
pulses to be produced by clockwork, i. e.,in 
quite regular intervals, which was certainly an 
improvement, but still did not suffice with the 
varying loss of current. This made it apparent 
to me that the problem was most completely to 
be solved by converting the indicator telegraphs 
into self-acting machines, each of which would 
automatically break and make the circuit. If 
two or more of such electrical machines were 
connected to a single electrical circuit a fresh 
impulse could only be given when all the in- 
serted apparatus had completed their stroke, 
and this had again closed the circuit, This proved 
in the sequel a very fruitful principle for innu- 
merable electro-technical applications. АП the 
self-acting alarms or bells employed at the pres- 
ent time are based on the automatic interruption 
after a completed stroke first introduced as above 
stated. 

The construction of these self-interrupting dial 
telegraphs I entrusted toa young mechanician, 
named Halske, with whom I had become ac- 
quainted through the Physical Society, and who 
at that time managed a small mechanical work- 
shop, the business firm being known as Bottcher 
& Halske. As Halske at first entertained doubts 
whether my apparatus would act, I myself set up 
& couple of automatic telegraphs, composed of 
cigar boxes, tin plate, а few pieces of iron, and 
some insulated copper wires, which worked with 
perfect certainty. This unexpected result filled 
Halske with so much enthusiasm for a design 
eapable of execution notwithstanding such de- 
fective materials that he gave himself up with 
the greatest eagerness to the construction of the 
first apparatus, and even declared himself ready 
to withdraw from his firm and in conjunction 
with me to devote himself entirely to teleg- 
raphy. 


(То be continued. › 


Milwaukee, Wis.—The Electric Light Com- 
pany of South Milwaukee intends to enlarge its 
plaut to accommodate a number of new factories 
that wish to put in electric lights. 
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American Institute of Electrical Engineers. 


REPORT OF COMMITTEE ON LOCAL MEETINGS. 


At the regular monthly meeting of Council, 
Wednesday evening, November 15, the commit- 
tee appointed at the meeting on October 18 to 
consider the subject of Local Meetings reported 
as follows: 


It is the opinion of the committee, first, that 
provision should be made for local meetings of 
the members at points inconveniently distant 
from New York for the reading and discussion of 
papers accepted by the Institute. Second, that 
the provision in Section VI of the Rules of the 
Institute, authorizing the secretary to call a 
special meeting on a requisition signed by fifteen 
or more members," was not intended to and does 
not cover local meetings of the character contem- 
plated in this report. 


The following plan for the holding of local 
meetings of members was presented by the com- 
mittee : 


When not less than twenty members in any 
stated locality shall in writing notify the secre- 
tary of the Institute of their desire to hold local 
Meetings, such request shall be presented to the 
council at its first meeting thereafter. The 
council shall then, upon the recommendation 
and nomination of the signers of the request for 
local meetings, appoiut a local honorary secre- 
tary, who shall be a member or associate member 
of the Institute residing in the specified locality. 

The duties of a local honorary secretary shall 
be in general to serve as a channel of communi- 
cation between local members and the general 
body of members through the secretary and 
council. But no member in any locality shallbe 
debarred from direct communication with the 
Institute. 

In any locality where з local honorary seore- 
tary shali have been appointed, local meetings 
may be held, the local members to elect their 
own chairman, such meetings to be known as 
Meeting of the Members of the American In- 
stitute of Electrical Engineers. and such meet- 
ings shall be for the purpose of reading, by the 
authors or by proxy, and of discussing, papers 
accepted by the Institute aud such papers only. 
Such local meetings shall be held simultaneously 
with the Institute meetings or subsequently; 
that is to say, no paper before the Institute shall 
be read or discussed ata local meeting in advance 
of its reading at the Institute meeting. 

Wherever local meetings shall have been pro- 
vided for, as in the foregoing section, the local 
honorary secretary shall be supplied by the sec- 
retary of the Institute with & suitable number 
of advance copiesof papers to be read before the 
Institute, which copies he may distribute to the 
local members at their local meetings. The local 
honorary secretary shall transmit to the secretary 
of the Institute a report of the discussions at 
each local meeting, together with any written 
discussions or comments on papers that he may 
receive from members in his locality. Any mem- 
ber or associate may introduce a strapger to any 
meeting, but the latter shall not take part іо the 
proceedings without the consent of the meeting. 

The local honorary secretary shall transmit to 
the secretary of the Institute all papers offered 
by local members, but апу member may send 
papers directly to the secretary of the Institute. 

The publication of the discussions at local 
meetings in the Transactions of the Institute 
shall be subject to the same regulations and re- 
strictions as govern the publication of discus- 
sions at the regular meetings of the Institute. 
No publication of papers or discussions at local 
meetings in local or other journals or newspapers 
is to be permitted without the sanction of the 
council or the secretary of the Institute. 

The expense of local meetings shall be borne 
by the loca] members, and not become a charge 
upon the funds of the Institute. 

The title, name and address of each local hon- 
orary secretary shall be printed in the publica- 
tions of the Institute. 


In dealing with the subject before it, and in 
preparing its report, your committee has care- 
fully considered the documents and correspond- 
ence placed in its hands, particularly the paper 
of the secretary on ‘‘ Monthly Meetings” and 
the plan for the establishment of chapters of the 
Institute drawn up by Dr. Emery, both of which 
were read at the October meeting. 
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The scheme for local meetings suggested in 
this report has been designed with the purpose 
of affording to members distant from the head- 
quarters of the Institute opportunity to partici- 
pate in its work on substantially the same foot- 
ing as members whose location permits them to 
attend meetings held in New York. The Insti- 
tute is a national body. having members in 
every section of the country, but with a large 
preponderance of membership relatively near 
headquarters. Its work and its publications 
have anational significance. Its subdivision into 
sections or chapters would detract from the unity 
and strength of its effort to serve the best inter- 
ests of electrical science and industry. 

The committee is of opinion that it would not 
be for the welfare of the Institute to create any 
separate local organizations or any class or 
classes of members not now provided for in its 
rules. 

It is believed that the plan for local honorary 
secretaryships and for local meetings herewith 
submitted would meet fully the desire of mem- 
bers in diverse partes of the country to partici- 
pate in the work of the Institute, and that it 
would avoid the disadvantage and disirtegrating 
tendency that might arise from tke formal estab- 
lishment of & number of separate and distinct 
sub-societies. 

Herbert Laws Webb. Chairman; А. E. Ken- 
nelly, M. I. Pupin, Wm. J. Hammer, Geo. 
M. Phelps, Committee. 

The report was adopted by the Institute with 
some slight amendments. 

The following associate members were trans- 
ferred to fall membership : Bion J. Arnold, Chi- 
cago, Ill.; Chas. D. Parkhurst, U. S. A., Fort 
McHenry, Md.; Alfred A. Dion, Ottawa, Ont.; 
Chas. F. Uebelacker, Cleveland, O.; Robert 
McA. Lloyd, New York. 
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The Ferris Wheel ап Infringement. 


Strange Interpretation of Patent Law. 


William Somers, of Atlantic City, patentee of 
the roundabout wheels which are so common at 
Eastern resorts, has secured a verdict against the 
Ferris Wheel Company of Chicago for an in- 
fringement of his patent. 

The ease was tried in the Circuit Court at 
Chicago and afterward carried to the United 
States Court in Philadelphia, where evidence was 
taken two week ago. 

Mr. Ferris on the witness stand testified that 
in 1892 he was iu Atlantic City and rode on the 
Somers wheel. He considered it a popular amuse- 
ment, and afterwards built from this suggestion 
the big Ferris wheel. The Court has not yet 
fixed the amount of damages on royalty. 


Schuyler Electric Company's Affairs. 


President C. E. Dustin of the Schuyler Electric 
Company is quoted in a recent interview as fol- 


lows: 

“The Schuyler Electric Company is an entirely 
separate corporation from the General Electric 
Company, that company simply beiag one of the 
stockholders. We are running few men at pres- 
ent, owing to the dull times, but expect to start 
up ав soon as there is sufficient work to warrant 
it. We are making no shipments of machinery, 
nor of any materials, excepting such as has been 
made up and now being shipped on order. In 
closing down our factory we had orders which 
would keep us going probably for three or four 
months, but the payments on these would be 
long deferred, and I considered it the best of 
judgment to sail close to the wind and not be 

urdened with additional stock of goods with no 
prospective customer, or with no assurance of 
early payments. The result of this policy has 
been proved to be the very best, as the Schuyler 
Company was never in such good condition 
financially or in better shape for holding up 
unti] times improve." 
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KLECTRICIT Y. 
The The expiration of the Edison 
Lamp lamp patent in Great Britain has 
Situation. created renewed interest in the 


lamp situation on this side the water, and desul- 
tory discussion of the status of the Edison 
patent here has resulted. No new facts have been 
brought out, however; there has been at least no 
publie announcement that the matter is to be 
brought before the courts for settlement. 

There can be no question ав to the expiration 
of the American patent next year; there is an 
open question as to whether or not it has actually 
expired now, but in matters of this nature edito- 
rial opiuions count for little. A judicial opinion 
is what is needed, and inasmnch as the case could 


` be brought to issue and decided аға trifling ex- 


peuse, there seems no good reason why outside 
lamp makers should not combine for this object. 

We understand that at least one of the com- 
panies has in view the securing of а decision on 
its own account, and results may be looked for 
early next year. | 

The recent suit brought by the General Elec- 
tric Company against the Davis Company at 
Springfield, who were engaged in refilling lamps 
only, shows that the owners of the patent are 
still prepared to fight. 

We note in the English papers that nearly a 
dozen companies are already in the field there, 
and that the price of lamps has been reduced. 

Т 


Тһе The proposition for 

Ansonia Company’s settlement offered by 
Affairs. the Ansonia Electric 
Company, of Chicago and Ansonia, some weeks 
Al- 
though it was not printed in full in these col- 
umns, we assume that to those interested the 


ago has created considerable comment. 


terms аге thoroughly known 

We аге informed that some of the largest 
creditors have refused to sign, and on the other 
hand, Mr. John B. Wallace, the president of the 
company, states positively his belief that all will 
sign and that the proposed arrangement will be 
& success. 

We are convinced that the proposition as 
made was а serious mistake, and that the best 
interests of the trade would not be conserved by 
the continuance of the company on that basis. 

We regret exceedingly that we feel called 
upon to make this statement, but the questions 
involved are serious ones and far-reaching in 
their possible consequences. 

It is a disagreeable fact, but it isa fact, that 
electrical enterprises, from the point of view of 
credits in the financial world, are looked upon 
with suspicion, suspicion which is not wholly 
groundless, but which can easily be removed 
provided the leading houses in the trade conduct 
their affairs according to old-fashioned standards 
of honesty aud business morality. The proposi- 
tion of the Ansonia Company is not calculated to 
Its 
acceptance is putting a premium upon the disre- 


work an improvement in this direction. 


gard of honest obligations, and the continuance 
of the company on this basis must have a per- 
nicious influence on smaller concerns when they 
find themselves losing money. 


Vol. v., No. t9 


The greatest injustice, perhaps, would be done 
to the competitors of the company, some of 
whom, notwithstanding the falling off in business 
and other unfavorable features of the past three 
or four months, are courageously and Lonorably 
endeavoring to pay dollar for dollar. 

The company might better make an entire 
surrender and begin anew. Their own chances 
of future success would beimmeasurably brighter; 
and the creditors, at least those with whom we 
have talked, would prefer to realize 85 to 40 cents 
cash at once than take the chances of getting the 
full 60 cents on the dollar by the proposed 
plan. 

We suspect that the high personal regard in 
which Mr. F.S. Terry is universally held has 
been a potent factor in moving many of the 
creditors to sign. We do not believe that per- 
sonal considerations should influence men in a 
matter of such importance. 
believe that true friendship for Mr. Terry does 


And moreover, we 


not dictate any such policy on the part of the 
creditors. 

He could put а new company on its feet in 
short order, but not even his prestige could make 
& success of the Ansonia Company after ite 
flagrant violations of business obligations. 


.-.О· · 


The The temporary activity of 
General Electric General Electric stock for one 
Wreck. 
interest in the present cundition of the company. 


day last week aroused some 


The speculators had many theories, but, as usual, 
their views were superficial, and they failed to 
reasonably explain a slump of 4 points in one 
day. As a matter of fact no explanation was 
necessary. The stock has no support, and can 
be moved dowaward at any time by a little pool 
such as caused the flutter referred to. 

The interest of the trade is not so much in the 
stock market as in the actual business of the 
company, and the speculators and stockholders 
who are waiting for a rise to unload might with 
profit investigate the matter from the standpoint 
of the trade. 

A director of the company who is known to 
ELECTRICITY said last week : 


„General Electric affairs have been put in 
such shape that the company is no longer losing 
any money. It may not be making much, but it 
is not losing anything. It has no floating debt. 
The company has closed all of its works which 
are not absolutely necessary to the profitable 
operation of the plant. The company has never 
had ав excellent management as it is having 
to-day." 


This is a noteworthy statement. It is a frank 


admission that the company was at one time 
losing money. We all knew this much. But 
what becomes of Mr. Coffin’s daily assertions for 
а year and a half that large profits were being 
Moreover, the company has а debt and 
It may not be a ''floating debt ” 
Indeed many merchandise creditors whose bills 


earned ? 
a big one. 


are several months behind begin to believe it is 
a stationary debt. And as for management, 
there is no such thing. 

In order to inform our readers as to the cor- 


rect situation, a representative of this paper 
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last week made a tour of the company's plants in THERE is nothing encouraging in the latest re- 


the East. To know the condition of the com- 
pany thia was the place to begin. 

What are the factories doing in comparison 
with other years? 

At the Harrison lamp works a fair business 
is being done, though the factory is by no means 
working up to ite full capacity. The shrinkage 
here is only noteworthy as emphasizing the fact 
that the lamp monopoly is thoroughly broken. 

Our poetical contributors bad alieady given 
us an inkling of the dry rot which bas attacked 
the splendid plants at Lynn and Schenectady, 
but we were not prepared for the report made by 
our representative. 

At Schenectady about 600 men are at work on 
half time. 
the draughting room is deseited. Further dis- 
The Schenec- 
tady works at one time gave employment to 
4,000 people. 

At Lynn the actual situation is worse than at 
Schenectady, though more men are employed. 
The factories are in a state of disorder, machin- 
ery is uncared for, dust is thick on everything, 
and there is no evidence of care or thought for 
the future. Here 1,500 men are at work on 
half time, asagainst 3,500 on full time a year and 
a half ago. In the draughting room there 
are about a dozen,as against 175. 

All work at the Schuyler and Brush factories is 
practically suspended, rot over а score of men 
being employed at last accounts in both places. 

The resultsof the investigation at Lynn and 
Schenectady are worth further consideration. 
They have 2,100 men at work on half time, equiv- 
alent to 1,050 men working at full time, as 
against a high water mark of 7,500 men at full 


Many departments are closed, and 


charges of men are looked for. 


time. 

We have already given the total business of 
the company last year as about $14,000,000. 
Using the number of men at work ава basis of 
estimate, the General Electric Company is now 
doing at the rate of $2,000,000 business for the 
year. This is not an encouraging showing. 
Little wonder that the directors have decided 
thatit will be the part of wisdom to pass the 
dividend on the preferred stock which is due in 
January next. 

Refuge cannot һе taken in the generally de- 
pressed condition of business. There is not an 
electrical manufacturing concern inthe country, 
if ever prosperous, that shows one-half the fall- 
ing off. 

The facts cannot be dodged. 
policy of the company has resulted in wreck 


The asinine 


and ruin to a once magnificent business. 

There 18 moreover no possibility of an improve- 
ment in present conditions without a thorough 
and radical reorganization—a new and liberal 
policy, carried out by honest and capable men. 

| „Өз кзы 

AN impressive lesson has been taught by the 
developments of the past summer, and this is 
that concerns should use more caution in their 
credits. Many good houses have been seriously 
crippled as a result of unwise conduct of this 
department of their business. 


ports from Eau Claire in regard to the affairs of 
the National Electric Company. The sale of the 
plant for $7,500 has not been confirmed, owing 
to the very natural objections filed by the Stand- 
ard Electric Company and other Chicago credit- 


ors. 
PEU 8 


Хотніма would go further to place the electri- 
cal manufacturing and supply business upon а 
solid footing than the adoption by American 
companies of the plan of making full reports at 
least once а year, which might be published in 
the trade papers. This has been done with profit 
in England from the very inception of the busi- 
ness. Thusit might readily be known who are 


and who are not worthy of long and large credits. 
.. ....(0274- ... 
WHILE contemplating with infinite satisfaction 


the merits of the American patent system, as de- 
scribed by a valued contributor to ELECTRICITY, 
we learned that the Ferris wheel had been de- 
clared an infringement in a suit brought by the 
man who first patented the nasty little wheels 
which are во common at Coney Island and else- 
where. Our own confidence in the American 
patent system is abiding, but thus it receives an 
occasional shock. How the idea of a wheel of 
this nature could be patented is a mystery, and 
how the Ferris wheel could be considered an 
infringement is a greater mystery. Its only 
point of similarity to the Atlantic City and 
Coney Islend wheels is that it goes round. But 
all wheels go round, and we suspect that some- 
times the head of a United States Circuit Judge 
goes round. 


Осв office cat has сей birth to four healthy 
kittens; they are row in training. We shall soon, 
therefore, be able to offer three to some of our 
contemporaries besides adding one to our own 
staff. We thought once of offering them to the 
Electrical World, as we know our neighbor 
needs them badly, but have decided not to do во; 
we think too much of our cats. It is supposed 
that the World's office cat committed suicide 
when confronted with the report of that lawsuit. 


Business is Booming. 


At Least That is What Гг. McDonald Told a Detroit 
Reporter. 


Mr. R. T. McDonald, general manager and 
treasurer of the Fort Wayne Electric Light Com- 
pany, and president of the Peninsular Company, 
was atthe Cadillac yesterday. Toa Free Press 
representative he said that the electric light busi- 
ness throughout the country was on the boom. 


The innocent freshness of this recalls an inci- 
dent connected with a campaign in Canada a few 
years ago when the Liberals were causing plenty 
of trouble for Sir John McDonald, and making 
capital of the alleged decadence morally and 
intellectually of the British nobility. Lord Duf- 
ferin had made an address before the Greek class 
of McGill University, and the reporter had given 
it out that his lordship spoke to the class in 
the purest ancient Greek, without mispronounc- 
ing & word or making the slightest grammatical 
solecism.” A friend of Sir John's came in smiling 
with this statement and asked. How do you 
suppose the reporter knew that his lordship's 
Greek was correct?" “I told him." answered 
Sir John. You told him? What do you know 
about Greek?“ Nothing, nothing at all; but 
I know a little about politics.“ 


General Electric Rumors. 


———— 


The Mysterious Company Excites Comment, 


On Wednesday of last week there was a sharp 
downward movement in General Electric shares, 
the price going in an hour from 413 to 38. The 
trading reached over 30,000 shares, being one- 
sixth of the total business on the Exchange for 
the day. 

This started a fresh flood of gossip, and there 
was a rumor to suit every man's theory. The fol- 
lowing are given as examples, taken from the 
various financial articles in the daily press: 

No payments of dividends on the stock are ex- 
pected for а long time, but the company's officers 
assert that they hold the funds required for the 


December interest, amounting to about $250,000. 
One explanation of the weakness of the stock 


-was that it was due to a recent adverse legal de- 


cision. It was also suspected that progress might 
have been made in the organization of the oppo- 
sition company which has been threatened for 
some time.” 


The sellers explained the selling as due to а 
scnrry to get away from a bad investment. A re- 
ceivership was hinted at, and it was explained that 
the company for want of ready capital had been 
compelled recently to forego bidding for very 
profitable contracts. Then it was said that there 
was to be a consolidation with the Westinghouse 
Company; butthe Electric's officials denied this, 
and George Westinghouse declared that he would 
not accept General Electric ава gift.” 


„It was announced in the Board of Directors 
that С.Н. Coster, of Drexel. Morgan & Company, 
and H. McK. Twombly would resign from the di - 
rectory of the company, and that the syndicate 
that had undertaken tu right the indebtedness of 
General Electric, receiving in return an option 
upon the treasury assets, would fail to qualify.” 


“Тһе demonstration was made on the inside 
information that the Fort Wayne Company, 
which is one of the subsidiary companies of the 
General Electric, was on the point of going into 
the hands of a receiver, and the preliminary 
papers had already been drawn.” 


(From the Boston News Bureau.) 


"'The rumor having the most influence was 
that there had recently been an expert exami- 
nation of the books of the company in the inter- 
est of certain holders of the securities and some 
ишаре facts are alleged to have been devel- 
oped. 

" We are told that a foreign interest lately 
made an inquiry into the affairs of the company, 
and decided that it was best to close out its kold. 
ings of the stock. 

„There is also a rumor of a consolidation with 
the Westinghouse on unfavorable terms. 

„There is some talk of moving the accounting 
offices to New York. 

„General Electric officers say that they are 
gatisfied that the General Electric Company could 
liquidate and aside from franchises and good will 
return stockholders above $50 per share. 

“А bid of $1,000 was made in Stock Exchange 
this morning for the right to exchange any time 
within & year 1,000 shares General Electric for 
1,000 shares Westinghouse common." 


A Common Sense View. 


(From the Daily America.) 

It has been repeatedly stated in this column 
that the assets of the Genera] Electric Company 
and the restricted business it is now doing do not 
justify the price at which the stock has been sell- 
ing ever since the panic. Now that it has gone 
down the toboggan slide 10 or 12 points to 39, the 
statement is still true. The fact of the matter 
is that the profitsof the company at present are 
not sufficient to pay any dividendson the common 
stock, and there is no prospect in the near future 
that any such dividends can be paid. Without 
going too elaborately into calculations, it may 
be stated confidently that the stock is worth about 
95 on the basis of its present revenues, and that 
is where it will land just as soon ав the necessity 
for reorganization is announced, and I do notsee 
how that ean be very much longer delayed. 
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Transformer Diagrams Experimentally De- 
termined.— III.“ 


— 


BY DR. FREDERICK BEDELL, 


Assisted by A. W. Berresford, W. М. Craft and B. 
Gherardi, Jr.t 


Rectangular Diagrams.—Rectangular dia- 
grams do not indicate the direction of the quan- 
tities represented, but they show quantities in 
such a way that they are often superior to polar 
diagrams for indicating relative magnitude. For 
this purpose rectangular diagrams were drawn 
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from the polar diagram Figs. 5-10, and two of 
these are shown in Figs. 13 and 14, for the tongue 
all out and all in respectively. These figures give 
the currents, electromotive forces, angles of Jag, 
the power for the primary and for the secondary, 
and the efficiency of the transformer for different 
values of the secondary resistance. The curves 
explain themselves. It is interesting to note that 
{һе primary angle of lag on short circuit has 
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about the same value, 70°, for all positions of the 
tongue. Asthesecondary resistance is increased, 


18 For Parts I and II see ELECTRICITY Vol. V, Nos. 17 and 


t Read before the International Electrical Congress, 
Chicago. 


ELECTRICITY. 


the angle decreases at first and then increases 
again. A study of Fig. 11 will show that this is 


explained by the shifting of the primary electro- 
motive force semi-circle in Fig. 11, to the left. 
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due to magnetic leakage. If the leakage were 
diminished, the primary semi circle would be 


moved toward the primary current OA. Inthe 
rectangular diagrams, a diminishing of the mag- 
netic leakage would cause the minimum point in 
the curve for 0, to shrink and disappear in the 
case of no leakage. 


CONSTANT POTENTIAL EXPERIMENTS, 


Runs were made with the transformer supplied 
with a constant potential of about 62 volts(square 
root of mean square value), with the movable 
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tongue secured in the different positions 0^, 70°, 
90°, 120^, 150° and 180° as before. 
motive force of the generator was about 110 volts, 
but varied a little, so that it was necessary to 


The electro- 


maintain the electromotive force supplied to the 
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transformer constant by adjusting the non-induc- 


tive resistances. Measurements were made as in 
the constant current experiments, and the values 
of the various quantities obtained as before. 
From this data, the polar diagrams Figs. 15-20 
were constructed. In these the direction of the 
primary current is taken as vertical, fixed in di- 
rection, but varying in magnitude, The primary 
electromotive force is constant in magnitude, 
but varies in direction according to the value of 
the angle 0, between it and the fixed primary cur- 
rent. A diagram thus drawn does not show the 


Nov. 22, 1893 


ELECTRICITY. 


229 


changes in the magnitude of the primary cur- 
rent, and therefore an additional diagram is 
given in the upper right hand corner of each 
figure in which the primary electromotive force 
is constant both in magnitude and direction. 
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The locus of the primary current in this supple- 
mentary diagram shows clearly the changes in 
the magnitude of the primary current ss well as 
its direction. As in all the polar diagrams in 
this paper, the loci are drawn to show the varia- 
tion in the different quantities represented, 
caused by a change in the secondary resistance, 
the direction of the variation with increased 
secondary resistance being indicated by an 
arrow. 

Figs. 21 and 22 are rectangular diagrame, 
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drawn from the corresponding polar diagrams 
Figs. 15 and 20, representing the relative magni- 
tudes only of the various quantities. 


CONCLUSION. 


When this investigation was undertaken with 
а view of experimentally developing the method 
of polar diagrams just described, it was with a 
little uncertainty as to whether the method 
would admit of ready practical application, and 
would give а clear exposition of the results ob- 


tained. It not only proves to be a convenient 
method for showing results, but tells the whole 
story in a comprehensive way, bringing out 
many points not otherwise shown. Furthermore, 
it proves valuable for comparison with similar 
theoretical work, based upon the assumption of 
harmonic currents, with which it agrees through- 
out, thus establishing the practical value of ana- 
lytical treatment of problems with alternating 
currents. 

The work was first taken up under the direc- 
tion of the writer by Messrs. Berresford, Craft 
and Gherardi, as thesis* work at Cornell Tarver- 
sity. The investigation was conducted by them, 
and valuable assistance given by them in the 
preparation of this paper. 

The curves here given are shown as representa- 
tive and as illustrative of the method of show- 
ing the variation in certain quantities when one 
quantity is changed under certain conditions. 
Other curves were obtained, some of which 
showed the effects of the variation in the coeffi- 
cients of induction, but those which are here de- 
scribed, showing the effects of a variation in the 
secondary resistance, have been given as being 
among the most interesting and instructive. 

Cornell University, Ithaca, N. Y. 


(Concluded. ) 


Legal Notes. 


General Wing, of Auburn, Me., one of the 
bondholders of the electric street railway at 
Battle Creek, Mich., has begun proceeding» for 
the appointment of a receiver. The city council 

as passed a resolution permitting the road to 
suspend operations for the winter, upon the un- 
derstanding that it will resume May 15 with a 
good equipment. 

The suit of the First National Bank against 
the City Electric Railway Company at Little 
Rock, Ark., for the sum of $110,841.61, an in- 
debtedness which the street car company denies, 
has been referred to a master in chancery; as was 
also the case of Nick Kupferle, as trustee, against 
the same company, for $137,500 on a claim as- 
signed by H. G. Allis for the benefit of the First 
National Bank. The street railway company den 
this debt and set up that the First National Ban 
is indebted to them in the sum of $397,500. 

Judge Andrews, of the Supreme Court, has 
ordered the dissolution of the Nationa] Electric 
Light and Power Company, of No. 120 Broadway, 
New York. The company was incorporated on 
November 90, 1879, with a capital stock of $800,- 
000, and has ceased to do business since April, 
1888, having been leased to another company. 
There are no aesets and the only creditor is the 
United States Electric Lighting Company, whose 
claim is $4,551. 


Personai. 


Mr. Louis D. Brandeis, who is well remem- 
bered from his connection with the Beacon lamp 


case last winter, has given to Harvard University 
the additional sum of $1,000, to provide for the 
course in the Jaw school for 1898-94 on the pecu- 
liarities of Massachusetts law. 


Mr. James E. Hewes, formerly representative 
of the Baxter Electric Railway Motor Company 
of Baltimore, has left the above company and 


now holds a corresponding position in the re- 
cently reorganized Wenstrom Electrio Company 
of Baltimore. The outlook for business in the 
South is very bright, and in Baltimore partic- 
ularly so. 


Mr. Walter C. McKinlock, secretary of the 
Metropolitan Electric Company, Chicago, has 


been confined to his house for some time on ac- 
count of illness, but is again at work. 


* Thesis in Cornell University Library: “ Effects of the 
Change of Reluctance in a Transformer.” 


The Canal Experiment. 
Electricity wiil Supplant the Mule. 


The Difficulties Apparently all Overcome by the West- 
inghouse Company. 

On Saturday, November 18, electricity was 
first applied for the propulsion of canal boats, and 
the demonstration was a thorough success. 

Readers of Ешествісітү are familiar with the 
progress in this important matter up to date, 
with its suggestion by Governor Flower, and 
the final designation of the Westinghouse and 
General Electric Companies to make the experi- 
ments. The test of the latter company’s appa- 
ratus will not be made until next spring, and the 
Westinghouse Company have been the recipients 
of a good many columns of free advertising as 
the company which made the first successful ex- 
periment. 

It was looked upon as a great event not only 
by the yeomanry in the vicinity of Brighton, 
where the trial took place, but by public spirited 
men throughout the State who have for a 
number of years been grappling with the canal 
problem in its various phases. 

At 10 o'clock Governor Flower and party left 
Rochester for Brighton in two special cars placed 
at their disposal by President Beckley of the 
Rochester City Railroad Company, going on 
board the boat an hour later. 

The banks were lined with an interested crowd 
of spectators from 3,000 to 4,000 in number. 

The boat, formerly a steam propeller, was 
christened (after the gentleman who has had 
charge of the experiment) the Frank W. Hawley, 
The electrical apparatus had been carefully de- 
signed, and with the exception of the trolley 
itself no material changes will be required in 
practical work. The trolley used was under- 
running. but the intention is to adopt an over- 
running trolley, with flexible wire, allowing for 
the necessary lateral motion of the boat of from 
iwelve to fifteen feet. 

The trip was for about oue mile, from lock 63 
to lock 65, this section having been chosen be- 
cause of its sharp curves and other features 
which represented all the main obstaclesthrough- 
out the entire length of the canal. 

The current was supplied from the circuit of 
the Rochester Railway Company. The trip was 
eminently a success, and was held by all present 
to practically demonstrate the feasibility of dis- 
carding mule power at an early date and substitu- 
ting the trolley system. 

The Westinghouse Company was represented 
by Messrs. George Westinghouse, Jr., Brayton 
Ives, Lemuel Bannister, Nikola Tesla, Paul D. 
Cravath, Albert Schmid, H. S. Clark. A. 8. 
Morris and E. Chesrown. 

Among the other gentlemen present were the 
following : 

William S. Kimball, John N. Beckley, Frank 
S. Upton, F. W. Warner, Henry C. Brewster, 
Horace C. Brewster, David Hays, Charles P. 
Ford, Max Brickner, Bishop McQuaid, J. О. 
Cutler, Louis Wiley, Eugene T. Curtis, James 
W. Whitney, F. P. Allen, Senator Parsons, State 
Engineer Schenck, Deputy State Engineer 
Chapman L. Johnson, State Engineer-elect 
Campbell W. Adams, Superintendent of Public 
Works Hannan, Superintendent McDonough, 
Special Agent Halligan, Superintendent Miller, 
General Brinker, ex-State Engineer Bogart, Al- 
derman Dewey, City Electrician Barnes, John 
Van Voorhis, J. C. Kalbfleisch, President Evan 
Thomas and Vice-President Alfred Romer, of the 
New York Produce Exchange; G. W. Balsh, 
chairman of the Canal Committee of the New 
York Produce Exchange; Dr. Coleman Sellers. 
president of the Niagara Falls Power Company; 
Francis Lynde, of Drexel, Morgan & Company; 
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Vice-President Wickes, of the Catarast Con- 
struction Company; W. B. Rankin, secretary 
and treasurer of the Cataract Construction Com- 
pany; Anthony N. Brady, president of the Al- 
bany Electric Company; William Mertens, of 
Von Hoffman & Company, and Charles T. 
Lewis, of the Mutual Life Insurance Company. 

As the boat was being raised in lock 64, Gov- 
ernor Flower made a brief address, in which he 
said : 


“Іп 1829, when DeWitt Clinton started from 
Buffalo to Albany on a canal boat, he had a mili- 
tary company as an escort, but there was no elec- 
tricity to move boats or transmit news. They 
sent the fact of his starting from Buffalo to New 
York by the successive discharge of cannon 
along the bank, and the time occupied was an 
hour and fifty minutes. The people gathered 
along the canal rejoicing at the improvement. 
Only forty tons of merchandise were sent from 
Buffalo to New York that year, but now 3,000,000 
tons аге sent through annually. I believe when 
this electric system is perfected there will be 12,- 
000,000 tons sent from the West to the seaboard 
and without cost to the people. This experiment 
will give new life tothe commerce of States along 
the great lakes and make the transportation on 
the: Erie Canal equal to that on the Mississippi. 
I regard it as a great privilego as Governor 
to witness this experiment which marks the 
change from horse and mule power on the canal 
to electricity, which I believe will quadruple the 
usefulness of the canal.” 


A New Kind of Steal. 


Two Young Пеп in Tacoma Make Money Rapidly. 

T. H. Headrick and Orville Shaw, employed 
by the Tacoma Light апа Water Company, have 
been arrested on a unique charge. 

They had orzanizeà the Headrick-Shaw Elec- 
trical Company, and while retaining their posi- 
tions with their employers, had been doing light- 
ing on their own hook whenever they could 
get a contract fora building. Then they stole 
the wire, lamps, etc. (which they could do easily, 
having charge of this department), and con- 
nected their job to the circuit of the Tacoma 
Light and Water Company, or the Commercial 
Electric Company, a rival concern. They were 
reaping & harvest of $200 to $300 a month, when 
their bid on a new contract was so low as to 
cause an investigation of their source of supply. 


What the Boys are Doing. 


From reports made to the secretary of the 
Massachusetts Institute of Technology it is 
learned that of the 132 members of the class of 
'08, those who have secured positions are dis- 
tributed among the various professions as fol- 
lows: 15 electrical engineers, 9 civil engineers, 
7 mechanical engineers, 5 chemists, 8general and 
3 mining engineers, 2 biologists, 1 chemical engi- 
neer, 1 geologist, 1 railroader, 2 in the employ 
of the United States Government, 1 traveler, 1 
athletic trainer, 6 who are still students and 10 
instruetors. 

It may be added that 85 per cent. of the mem- 
bers of this class did not smoke, 


Electrical Quackery. 


A singularly transparent attempt has been 
made in England to sail under false colors in the 
placing on the market of an ‘electric porous 
plaster." It is claimed that this plaster, “іп ad- 
dition to having undoubted electric energy, is 
made from a vegetable extract possessing valua- 
ble properties, and is the best porous plaster in 
the world." The plaster consists of a piece of 
coarse linen or canvas, 7j inches Jong by 5 
inches wide, perforated and having one side cov- 
ered with the vegetable extract. Stuck on the 
extract are two very thin pieces of copper and 
zinc foil, about 13 inches long and 14 inches wide, 
connected together by an attenuated strip of the 
zinc. Theends of this strip are simply placed 


about an eighth of an inch under the pieces of 
metal foil, no attempt at soldering or good con- 
tact being made. Asthe whole thing is not worth 
a cent and the selling price is 28 cents, there is a 
liberal margin of profit. А leading English 
electrical journal,in warning the public not to be 
duped by the artifice, shows that the copper and 
zinc connected by a strip of the latter metal, un- 
insulated, are in actual contact in the electrolyte, 
that is, on the humid skin, and adds: '* We there- 
fore have no hesitation in saying that the state- 
ment, * when applied to the body real and effec- 
tive electric force is generated, is utterly untrue, 
so far as any operative effect on the body is con- 
cerned, and we trust that some steps may at once 
be taken to put an end to this misuse of elec- 
tricity.” 


Boston Notes. 


That little dispute or difference of opinion 
which recently sprang up between the Cam- 


bridge City Council and the New England Tele- 
phone and Telegraph Company, the result of 
which was the discontinuance of free telephone 
service for the city government, has not terminated 
as the city fathers hoped it might. The Tele- 
phone Company is inexorable. It refuses to con- 
tinue the courtesy of free service as heretofore, 
consequently the city government is now 
having to pay at the rate of about $1,000 per 
annum for talking over telephone lines when 
transacting city business. 


A project is оп foot for extending the electric 
railway system of Haverhill, Mass., through to 


the neighboring manufacturing town of Man- 
chester, М. Н. As iswell knowna most extensive 
railway system unites Lowell, Lawrence, Haver- 
hill and other manufacturing towns in that dis— 
trict. These roads аге owned by a rich syndi- 
cate of Eastern capitalists. They are doing much 
to enchance the value of property in the terri- 
tory through which they pass. It is felt that the 
system will not be complete until Manchester is 
united. Local boards of trade and other repre- 
sentatives are holding meetings to discuss the 
project and every indication warrants the belief 
that a deal will be soon consummated. 


= While the transaction is not yet concluded 
there appears to be a good deal of truth in the 


report about the Boston and Maine Railroad 
wanting to purchase the new foundry buildings 
erected by the General Electric Company on the 
marshes contiguous to the Saugus River. It is 
well known that the General Electric Company 
have found the foundry an expensive failure; and 
considering the financial straits which they are 
in and the chaotic condition of their affairs gen- 
erally, which is fast becoming chronic, the 
chances are that within a few days the transfer of 
ownership will be completed. 


Some time ago the Cambridge City Council ap- 
pointed a committee to look into the question 


of municipal ownership of electric light and gas 
plants. That committee has been since busy col- 
lecting and tabulating data bearing on the sub- 
ject. They have communicated with municipalities 
which now own and operate lighting plants, 
learnt all they could about the comparative costs, 
etc., etc. А few nights ago this committee pre- 
sented its report, which is a very elaborate and 
exhaustive document, in which they summarize 
their unanimous opinion and make а recom- 
mendation that the city government should avail 
itself of the provisions of the Municipal Light- 
ing Act of 1890. "The matter is now being taken 
under further consideration. 


Professor Elihu Thomson had a magnificent 
audience to listen to his brilliant lecture on 


"Lightning and High Potential Electric Cur- 
rents " in Odd Fellows Hall, Lynn, Thursday 
evening. Prof. Thomson wasable to produce most 
wonderful lightning effects with а current raised 
toan enormously high potential. The splint- 
ering and burning of wood as done by а real 
live thunder and lightning storm were done to 
perfection, though some of the audience got & 
little nervous, but were reassured when they 
realized that Prof. Thomson received the force 
of the powerful eurrent into his body without 
being in the slightest degree harmed. The cur- 
rent for the high potential experiments was taken 
from the wires outside the hall, passed througha 
transformer which raised the 100-volt current to 
a higher voltage, and then a vertical transformer 
with & core surrounded by many turns of copper 
wire closely wound, and а 20,000-volt current 
was obtained. 


Discharging more hands and reducing wages 
to the extent of 10 per cent. continues to be the 
prevailing order of things at the factories of the 
General Electric Company. Consternation and 
dread seem paramount among the employees who 
regard with fear and dismay the rapid approach 
of winter, which means for many pinching hard 
times and blank uncertainty as to the future. 
The 10 per cent. reduction goes into effect Mon- 
day morning, DUM 

Outside the General Electric Company there 
is not а single electrical manufacturing concern 
in or about Boston that is not busy, and in some 
cases actually more than busy. We know of one 
firm which quoted so ridiculously high а price 
for a contract offered that it was refused. The 
company didn’t want the job. 


General News. 


What is Going on in the Electrical World. 


St. Charles, Mo.—The city electric light 
plant is to be reconstructed. 


Wallingford, Conn.--The electric road to 
Meriden is nearing completion. 


Howard City, Mich.—The people here are 
talking in favor of getting electric light. 


Portsmouth, Ohio.—The formal opening of 
the electric street railway took place last week. 


Columbus, Ohio.—The electric street railway 
between Columbus and Worthington has been 
соора and ears will be running in а few 

ays, 


Omaha, Neb.—One hundred and fifteen miles 
of the telephone line between Omaha and Norfolk 
A now completed. The whole distance is 160 
miles. 


Chester, Pa.—The Arnold Electric Company, 
which made an assignment last week, will resume 
under the assignee, the Delaware County Trust 
Company. 


Lansing, Mich.—The question of bonding 
the city for $85.000 for electric light and bridge 
pape has been settled affirmatively by popu- 
ar vote. 


Los Angeles, Cal.— The San Bernardino Elec- 
tric Light &nd Power Company has been 
awarded the contract for lighting the city for the 
next three years. 


Rochester, Minn.—' The Western Electric 
Company of Chicago, which has the contract for 
putting in the new electric light plant, is pushing 
the work with energy. 


Hanover, Pa.— The Hanover Electric Light 
Company is getting matters into such a shape 
that within the next month the town will be 
lighted by electricity. 


Hartford, Conn.—The Hartford, Manchester 
and Rockville Electric Railway Company was: 
organized here last week. No action was taken 
in regard to building the road. 


Northampton, Mass.—The Northampton 
Electric Light Company has voted to issue $60,000 
6 percent. bonds on its new building, and to sell 
the old property on Masonic street. 


Sioux City, Iowa. —Judge Gaynor has signed 
a final order in the cable road receivership mat- 
ter authorizing the receiver to contract to change 
the cable line into an electric road. 


Springfield, Mo.—The city council has in- 
structed the clerk, Mr. Noe, to correspond with 
variouselectric lighting experts about the making 
of plans and specifications for a plant to be put 
in by the city. 

Meridian, Miss.—The Edison Electric Light 
and Power Company’s plant has been offered by 
the assignee to the city for $14.500, and the 
probability is that the city will take it at that 
price and operate it in city lighting. 


Adamstown, Pa.—At a meeting of citizens 
here a committee of ten was appointed to solicit 
subscriptions toward the construction of an ex- 
tension of the Reading and Southwestern Electric 
Railway from Mohnsville to Adamstown. 


Newington, Conn.—An electric railway run- 
ning through this place, and connecting it with 
New Britain and Hartford, is a topic of the 
greatest interest here, and several meetings of 
0 citizens have been held to further the 
scheme. 
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Ban Francisco, Cal.—A number of electric 
roads are being built or projected to the Mid- 
Winter Fair Grounds. The Southern Pacific’s 
spur track to the ocean beach, contiguous to the 
grounds, is to be turned into an electric road. 


Pawtucket, R.I.—Of the nine street car 
lines coming into or passing through this city 
seven are now operated by electricity and the 
two still depending upon horses as motive power 
are the Broad and Cottage street routes, and they 
expect to change to electricity in the spring. 


Ambler, Pa.—The taxpayers of this town 
have Meld a meeting at which it was decided to 
submit the question of lighting the town by 
an electric plant to be owned by the borough to 
a vote of the residents. The town has hereto- 
fore been lighted by a private corporation. 


Carmi, Il— The city council has granted а 
franchise to Jerome Wallis. George Wurt, Jr., 
and Charles Faulkner, of this city, to establish 
an electric light plant here. The city contracts 
for thirty arc lights of 2,000 candle power at $90 
per arc, the contract to last ten years. 


. Long Branch, N. J.— The Gas and Electric 
Companies have consolidated. "The company 
will be incorporated under the new name of the 
Long Branch Lighting Company. The officers 
elected are : H. E. Gawtry, president; C. Henry 
Irwin, secretary, and George N. Curtis, treus- 
urer. 


Toronto, Can.—Electrician Davis, of the 
Street Railway, seems to have had no hesitation 
іп saying this of his road: This is the best 
electric railway in America. We have better 
cars, better motors, better rails, better roadway 
and a better service than any place in America." 


Salem, Ohio.— The Salem Electric Light and 
Power Company has just closed в contract with 
thecity authorities to put up &nd operate for ten 
years one hundred 1,200 c. P. arc lights, to dis- 
place the 825 incandescent lamps of 25 c. P. 
which the company has hitherto furnished. The 
new system is to be in operation by February 
1 next. 


Conshohocken,Pa.— The Norristown, Bridge- 
port and Conshohocken Traction Company, of 
which James P. MeQuaid is president, has leased 
the line of the Montgomery Railway Company, 
extending from Bridgeport to Matsunk for 999 
years. It has also offered to lease the Norris- 
town Passenger Railway Company’s lines. Both 
огт guarantee interest on the stock and 
bonds. 


Montreal, Can.— The Standard Light and 
Power Company has sold to the Montreal Street 
Railway Company the Bickerdike Street Railway 
charter, which includes а thirty-years' exclusive 
street railway franchise for St. Henri and St. 
Cunegonde. The P by the purchase of 
this charter has now exclusive rights west of 
Montreal to Lachine, east to Longue Pointe and 
north to the city limits. 


Gravesend, М. Y.—This town, which has 
lately attained unenviable notoriety in politics, 
has been slumbering in darkness hitherto. but 
will soon have electric lights, as the plant is fast 
nearing completion. he boiler and engine 
house 18 about furnished with engines, dynamos 
and boilers. Poles and wires aie put up in all 
parts of the town, and it is expected that by De- 
cember 1 the town will be lighted hy elec- 
tricity. 

Brooklyn, М. Y.—The Brooklyn, Bath and 
West End Railroad bas discarded steam locomo- 
tives and substituted electricity as a motive 
power. The cars will be run in trains and elec- 
trically heated and lighted, thus affording every 
comfort and convenience to patrons.— Details 
are nearly completed, it is said, for the consolida- 
tion of the Long Island Traction Company and 
the Brooklyn Traction Company, and before 
many mouths pass it is expected that all the 
roads in the city will be under one management. 


Nashua, N. H.—The project of connecting 
Nashua with Manchester, Haverhill avd other 
towns by electric railway has been lately dis- 
cussed at meetings attended by delegates from 
the towns interested, and there seems every 
probability that it will be carried out successfully. 
At a meeting held last week in this city speeches 
were made in favor of immediate construction 
of the road by President Sanders of the local 
board of trade; Prof. Campbell, principal of the 
Pinkerton Academy, Derry; G. D. Bartlett, of 
Derry; Gilman Corning, of Salem, N. H.; A. 
K. Wolcomb, of Chester, N. H., and G. W. 
Dobbins, of Plaistow. 


Paterson, N. J.—The stockholders of the 
Paterson and Little Falls Consolidated, the Pat- 
erson and Passaic, and the Passaic, Rutherford 
and Carlstadt Electric Railway Companies have 
agreed to consolidate the three roads. The 
name of the consolidation will be the Paterson, 
Passaic and Rutherford Electric Railroad Com- 
pany. The officers of the new company are: 
President, Charles A. Johnson, Brooklyn ; vice- 
president, James A. Morrisse, Paterson ; second 
vice-president, Francis C. Van Dyke, Paterson; 
treasurer, Louis Fitzgerald, New York; secre- 
бату. John J. Scanlan, Paterson. The system 
when complete will connect Jersey City and 
Paterson. 


Chicago.—The city council has passed the 
ordinance giving the Mutual Electric Light and 
Power Company permission and authority to 
erect and maintain and use one or more вув- 
tems of electric conductors above or under 
ground for the transmission of electric light, 
power and heat, oreither of them, in the streets, 
alleys and public ways of the present limits 
of the city south of the centre line of Thirty- 
ninth street, and of said streets extended west to 
the city limitsand west of the centre line of State 
street." Тһе ordinance prohibits the compan 
from furnishing power for any surface railroad, 
and provides that but one system of conduits 
may be laid in any street. — At the same meeting 
of council resolutions were read and referred to 
the finance committee recommending the pur- 
chase of dynamos, boilers, eto., from the Expo- 
sition exhibite, in order to extend as fast as pos- 
A the municipal electric street lighting 
plant. 


New Orleans, La.—The City Railroad Com- 
pany and the Traction Company have combined 
their interc вів on the following basis: The Traction 
Company, in consideration of $3,000,000 worth of 
б per cent. first mortgage gold bonds and $500,- 
000 worth of capital stock, issued as full paid and 
not liable to assessment, would pay for and de- 
liver to the railroad company a fifty years' exten- 
sion of its franchise, retire its present bonded 
indebtedness of $423,000, and entirely rebuild 
all itstracks and equip the road for service with 
the trolley system of electric locomotion, doing 
from time to time all such work a8 may be re- 
quired of the road by city ordinance, and keep- 
ing the road fully equipped. The Traction Com- 
pany guarantee annua] dividends of 8 per cent. 
after January 1 next. The mortgage to be re- 
corded against the road to contain a provision 
for a sinking fund sufficient to retire the entire 
amount of the mortgage within fifty years. 


The Armature Bell. 


The Armature Bell. illustrated herewith, isa new device 
for the efficient and reliable operation of electric front 
door bells, call-bells, annunciators and door-openers. and 
is also specially adapted for use in watchmen's clocks and 
like purposes. 

For residences, flats. apartments and hotels it 1s well 
adapted, no batteries of any kind being required. and the 
uncertainty, expense and trouble which attend the use 
and care of electric batteries being avoided. 

The Armature Bell has nothing to get out of order, also 
replaces the old-fashioned door-bell, which causes more or 


Fic. 1. 
less trouble asthe wire stretches or breaks, as the case 
may be, whereas this bell can be relied upon for constant 


and efficient service, which is not thecase where batteries 
are used, these being Hable to give out at any moment 


without warning. The importance of this, especially in 
the case of front door bells, will be apparent to all users. 
Cut No 1 represents a Call Armature Bell which ts 
adapted for hotel, private house, apartment, office or 
factory use. A half turn of the key either to the right or 
left will generate instantly current sufficient to ring the 
bell. The armature occupies а space about 196 inches in 
diameter and about 134 Inches in depth, and while being а 
substitute and doing away with the use of batteries can 
be attached to wiring now in use without necessi- 


tating any rewiring. In the mechanical construction o 
the Armature Bells the best materia] has been used in 
order to combine in the highest degree durability witr 
efficiency. 

Cut No. 2 represents the Straight Pull Front Door Be 
with armature attachment. This is for direct work fo 
door bell use, being constructed on the same principle as 
the Call Bell. only instead of a key turning to the right or 
left, the usual straight pull knob 1s used, which revolving 
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the armat ure in the fleld, generates a strong electric cur- 
rent to a bell located in any part of a building. 

Cut No. 3 represents the bell used in connection with 
these armatures, which combines also the elements of sim- 
plicity and certainty, there being no springs or contacts 
requiring adjustment and liable to get out of order. 

This system can be applied by manufacturers to watch- 
men's clocks, door-openers, annunclators, etc., now in 
use, at only a slight additional outlay, the same system of 
wiring being used as at present with the batteries. 

The advantages of the Armature Bell are compactness, 


durability, efficiency and absolute reliability for giving 
uninterrupted service. 

While the original cost is perhaps somewhat higher than 
that of the battery outfit, the cost and annoyance of re- 
newals of batteries in connection with the old system is 
avoided, and when once Installed these Armature Bells 
have the advantage of requiring no further attention or 
expense. 

These Armature Bells are made by the Armature Bell 
Company, 916 High street, Newark, N. J. 
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The Stirling Boiler. 


Office of Jno. J. Shipherd, Vice-President, 
Cleveland, Ohio, Sept. 23, 1893. 
FREDERICK E. BRUCE, 
Agent Stirling Company, Cleveland. 

Dear Sir: Replying to your request as to the relative 
result both as to efficiency and economy between the 
Stirling Boiler and the Babcock & Wilcox, working side by 
side in our street railroads of Cincinnati, Newport and 
Covington, would вау; at Cincinnati we have 500 H. P. 
Stirling Boilers and 564 н. P. Babcock а Wilcox Boilers. 
The Stirling Boilers, while of less heating power rating, 
will run our three 500 н. P. compound condensing engines 
with one-third less fuel than the Babcock & Wilcox. 

We prefer the Stirling Boiler on account of its simple 
construction, there being no numerous tube caps to re- 
move; and we find the Stirlings keep free from scale, while 
the B. & W.'s are constantly requiring attention. We are 
satisfled that the Stirling has better disengaging surface 
and furnishes dryer steam. Our use of the Stirling Boilers 
at the Evansville Street Railroad led us to the adoption 
of this boiler in our additions, in preference tothe B. & W., 
which we have used for about four years, and not with the 
result expected ; the question of difference in price not 
eutering as a factor, but we believe should be 1n favor of 
the Stirling. We cannot hesitate to recommend them to 
anyone desiring boilers. I remain yours very truly, 

JNO. J. SHIPHERD, Vice-President, 
Cincinnati, Newport and Covington Railway Company, 
Evansville Street Railroad. 


The lona Double Pole Switch. 


The double pole switch which we illustrate below 18 al- 
ready a great favorite with the trade, and although 
smaller than any on the market, it has a greater carrying 
capacity than many twice its size. The switch is simple 
in construction, convenient to wire, and is durable and 
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reliable. Every switch ls marked on and “of,” thus 
showing at a glance Its actual condition. 

The above is being manufactured and placed on the 
market by the Iona Manufacturing Company, 886 Congress 
street, Boston, who have just issued a catalogue showing 
the above and other specialties which they manufacture. 
This they will mall on application. 
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Commercial Notes. 
The Auburn Electric Motor Company, Auburn, Me., re- 
ports a lively business. The prospect is for sufficient. work 
to keep the full force employed all winter. 


‘rhe Metropelitan Electric Company, Chicago, have Just 
received a boatload of electric light carbons, consisting of 
lg x12 and 7-16 x 12, and i$ x 7 and 7-16 x 7, both plain and 
plated. This will enable them to fill their orders without 
any delay, and handling them in such large quantities 
enables them to make factory prices. 


INCORPORATIONS. 


The Colebrook Electric Light Company (incorporated in 
New Hampshire), principal office, 209 Washington street, 
Boston, Mass.—to furnish electric light, heat and power to 
the inhabitants of Colebrook and vicinity. Capital stock, 
$12,000. Promoters: Henry F. Holland, Clarence F. Eld- 
ridge, both of Boston, Mass.: W. E. Drew, Colebrook, N. H. 


The Carbondale and Forest City Passenger Railway 
Company, Carbondale, Pa.—to construct and operate an 
electric railway in Lackawanna County. Capital stock, 
$150,000. Promoters: Jno. W. Aitken, Edwin Corey, J. М. 
Nicol. 


The Anthracite Electric Railway Company, Pottsville, 
Pa.—to construct and operate an electric railway in 
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Schuylkill County, Pa. Capital stock. $500,000. Promo- 
ters: Jesse Newlin, Edw. 8. Newell, Lewis B. Walker. 


The Penn Traction Company, Philadelphia, Pa.—to 
operate passenger railways by cables, electrical appli- 
ances, etc. Capital stock, $10,000. Promoters: Isaac M. 
Thomas, Geo. W. Shonk, John B. Yeager. 


The Manayunk Passenger Railway Company, Philadel- 
phia, Pa.—to construct and operate an electric railway 
in Philadelphia. Capital stock, $12,000. Promoters: 
Fletcher Pearson, James Rawle, John T. Dunlap. 


The Anderson Electric Company, Anderson, Ind.—to 
supply electric light for city and public use. Capital 
stock, $50,000. President and treasurer, Charles L. Henry; 
secretary, L. M. Cox; directors: E. E. Hendee, J. W. Wild, 
E. M. Campbell. 


The Pittsburg Electric Company, Pittsburg, Pa. Capital 
stock, $5,000. Directors: James A. Curry, Wilkinsburg; 
William H. Warwick, Bellevue; Robert A. Johnston, 
William M. Gillespie, Pittsburg, and Edwin L. Allen, 
Allegheny City. 


The Whitestone and College Point Railway Company, 
Flushing, L. I.—to build a double track surface road in 
Flushing. Capital stock, 860,000. Incorporators: Israel 
J. Merritt, Jr., Moses Worms, Oliver Taff, Diederich Stef- 
fens and Harvey Peace, all of Whitestone; John J. De- 
laney, College Point: Walter C. Foster, Long Island City; 
Harry D. Loux, Mount Vernon; John F. Anderson, Bay 
Side, and others. 


The Baker Lamp Electric Company, Portland, Me.—to 
manufacture and deal in arc and incandescent electric 
lamps, etc., under letters patent granted to Elbridge Baker, 
of Winchester, Mass. Capital stock, $400,000. Promoters: 
F. A. Whiting, Lowell, Mass.; Chas. A. Stellman, West 
Newton, Mass.; B. C. Mudge, Lynn, Mags. 


The Baltimore Electric Company, Baltimore, Md.—to do 
а general electrical business. Capital stock, $10,000. Іп- 
corporators : Robert C. Rhodes, Phœebus H. Alexander, 
Charles C. Rhodes, Clarence C. West and Frank V. Rhodes. 


The Cataract General Electric Co.—for the purpose of 
purchasing and selling electric power and the negotiation 
of contracts for the production, distribution and use of 
such power within the county of Monroe, N. Y., and in 
such other places on or near the lines of railroad entering 


the county as may furnisn a market for auch power. The 


principal office will be in New York City. Capital stock, 
$8,000. Directors: William Hortens, Thomas C. Platt, 
Commodore P. Vedder, Frank W. Hawley and Chariton Т. 
Lewis, of New York. 


The Brooklyn, Bergen Beach and Canarsie Rallroad 
Company, Brooklyn, N. Y.—to construct a street surface 
railroad about nineteen miles in length to be operated by 
electricity. Capital stock, $200,000. Directors: Thomas 
Adams, Jr.,and Louis R. Adams, of Brooklyn; Percy G. 
Williams. of New York City: Frederick Rosebush, of 
Ozone Park, Henry E. Hughes, Charles E. Morrell and F. 
W. Lemken, of Canarsie; Daniel I. Wright and Alexarder 
Stafford, of Flatiands. 


The Marble City Electric Company, Rutland, Vt.—to 
manufacture, sell, furnish and supply electric light and 
power for public and private use, etc. Capital stock, $50,- 
000. Promoters: Jno. A. Sheldon, F. M. Butler, Harry M. 
Bates, Jas. Caruthers, Rutland ; Harry B. Thayer, New 
York City ; Jno. M. Jackson, Chicago, 111. 


The Commercial Electric Engineering Company, Detroit, 
Mich.—to do general electrica) engineering and contract- 
ing, etc. Capital stock, $50,000. Promoters. Jos. B. 
Moore, Geo. E. Fisher, Orville D. Chase, all of Detroit. 


The San Francisco Bonet Electric Tower Company, 
Chicago, I11.—to build and operate electric tower in Court 
of Honor on grounds of California Mid-Winter Interna- 
tional Exposition. Cayital stock, $150,000. Promoters: 
Leo Bonet, Marie Dubois, W. H. Munnich. 


The Metropolitan Electric Company, Chicago, III.—- to 
manufacture and deal in electrical apparatus and sup- 
plies, etc. Capital stock, $800,000. Promoters: Edw. 8. 
Elliott, John E. Campbell, Henry A. Ritter. 


The American Stethophone Company, Chicago, 111.—to 
manufacture stethophones, lines, exchanges, etc., and 
deal in electrical instruments, appliances, etc. Capital 
Stock, $5,000,000. Promoters: Н. D. A. Wade, John В. 
Phelps, Walter Olds. 


The Boardman River Electric Light and Power Com- 
pany, Traverse City, Mich.—to manufacture and sell 
electricity for light, heat and power, etc. Capital stock, 
$100,000. Promoters: Loraine К. Gibbs, Mayfield, Mich.; 
Jas. S. Hodges, Jas. L. Gibbs, Traverse City. 


The Reed Electric Company, Camden, N. J.—to manufac- 
ture and sell storage batteries and other electrical appa- 
ratus and devices. Capital stock, $500.000. Fromoters : 
Gustav Stahl, Philadelphia ; Chas. J. Reed, Wm. A. Rob- 
bins, Camden. 


The Belmont Manufacturing Company, Chicago, III.—to 
manufacture and deal in vegetable and mineral com- 
pounds for illuminating purposes, electric car renovator, 
furniture polish, carpet renewer, etc., etc. Capital stock, 
$250,000. Promoters: A. T. Robinson, Chas. F. Knowlan, 
I. K. Hall. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOVEMBER 7, 1908. 


BLECTRIC RAILWAYS AND APPLIANCES. 


507,997. Electric Locomotive. Joseph I. Conklin, Brook- 
lyn, N. Y. Filed Dec. 8, 1893. 

508,088. Electric Railway System. Бан T. B. Brain, Liver- 

ool, England. Filed Aug. 29, 1 

508,089. Safety Apparatus for Electric or Other Street. 
Railway Cars. William Cox, Hamilton, Can. Filed 
Dec. 81, 1892. 

508, 104. Conduit Railway Trolley. Herbert A. Goreham, 
Decatur, Ill. Filed Jan. 31, 1898. 

508,199. Closed Conduit Electric Railway. Otis B. Benton, 
Cleveland, Ohio. Filed May 31, 1898. 

508 ,236. Conduit Electric Railway. Jacob Pawolowski, 
Cincinnati, Ohio. Filed Feb. 27,1 

508.878. Electric Car Attachment. Isaac H. Davis, South 
Butte, Mont. Filed June 15, 1898. 

508.888. Electric Railway. Rudolph M. Hunter, Philadel- 
phia, Pa., assignor to the Electric Car Company of 
America, ‘game place. Original application filed Nov. 
502 1886. Divided and this application filed April 21, 

ELECTRIC LIGHTS AND APPLIANCES. 


507,978. Incandescent Electric Lamp. Craig К. Arnold, 
"sharon Hill, Pa. Filed Feb. 28, 1891. 
508,006. Electric Light Fixture. Larsen Filstrup, Chicago, 


Il. Feild Aug. 12, 1891. 
Clark C. Hill, Newport, В. I. 


508,814. Carbon older. 
Filed Jan. 18, 1898. 
508,848. Extension ElectroMer. Alvin Rivenburgh, Green- 
field, Iowa, assignor of one-half to Frank David Mears, 
same place. Filed July 27, 1898. 
ectric Arc Lamp. Benjamin Adair and Charles 
H. Klewer, Denver, Col. Filed March 6, 1898. 


DYNAMOS, MOTORS, ETC. 


508,000. Electric PUE Ae erae John C. Davidson 
Prince’s Bay, N. Y пог to the 8. 8. White Dentai 
Manufacturing Company, Philadelphia, Pa. Filed 
May 2, 1898. 

508,129. Electric Motor. William P. Carstarphen, Jr., 
Denver, Col. Filed Nov. 18, 1892. 

508,188. Alternate Current ‘Electric Motor. William 
Stanley. Jr., Great Barrington, Mass., assignor, by 
mesne assignments, to the Westinghouse Electric and 
. Company, Pittsburg, Pa. Filed Oct. 


1888. 
508,208. Regulator for Dynamo-Electric Machines. Albert 
M. Cullingworth, New York, N. Y. Filed May 6, 1892. 


BATTERIES. 


508,069. Polarity Switch for Secondary Battery Systems. 
Allen H. Whiting, New York, N.Y. Filed June 1, 1898. 


TELEPHONE AND TELEGRAPH APPARATUS. 


507,988. Automatic Signal for Trunk-Lines of Telephone- 
Exchanges. Oro A. Bell. Brooklyn, N. Y., assignor to 
а Electric Company, Chicago, III. Filed Feb. 


7. 1898. 

508.054. Multiple-Switchboard System for Telephone-Ex- 
changes. Charles E. Scribner. Chicago, III., assignor 
to е мез Western Elec'ric Company, same place. Filed 

e * 893. 

508.214. Tele raph-Key. John R. Frank, Minneapolis, 
Minn. Filed May 29, 1893. 

508.255. Telephone-Circuit. John S. Store, Beston. Mass., 
assignor to the American Bell Teleph‘ ne Com) any. 
same place. Filed Jan. 31, 1898. 


ALARM AND SIGNALING APPARATUS. 


508,315. Electric Time Signaling System. 
Gerry. Brooklyn, N. Y. Filed Aug. 10, 1802. 
508.356. Hallroad Signal System. George L. Thomas, 
оп N. Y.. aud Edward С Seward. Montclair, N. 

: said Seward ‘assignor to said Thomas. Filed July 


508, 


James Н. 


MISCELLANEOUS. 

508.060. Circult-Breaking Device for Reciprocating Elec- 
tric Machines. Charles H. Richardson, Philadelphia. 
Pa. Filed June 2, 1892. 

508,068. Lightning-Conduetcr. Gustav T. Walch, Kauf- 
beuren. Germany. Filed Feb. 21. 1898. 

508,084. Diaphragm Used in Electrolytical Processes. Au- 
ш! Breuer, Iserlohn, Germany. Filed September 14. 

508,262. Electric Tool. George Н. Williams. New York, 
N.Y. Filed Dec. 28, 1892. 

508,984. Electrically- Heated Soldering-Iron. Charles L. 
Coffin, Detroit Mich., assignor to the American Elec- 
tric Heating Company of Maine. Filed Dec. 10, 1892. 

508.295. Electric Cable. Henry W. Fisher. Pittsburg. Pa., 
assignor to the Standard Underground Cable Company. 
same place. Filed Aug. 7. 1898. 

508,332. Electric Regulator and Switch. Walter N. Jones. 
Jr., Petersburg. Va. Filed July 20, 1598. 

508.370. Covering Electric Conductors. William A. Con- 
ner. Pittsburg, Pa.. assignor to the Standard Under- 
poung Cable Company, same place. Filed Dec. 6, 


508.880. Electric Rotary Flue-Cleaner. Fulton Gardrer, 
Chicago, Ill. Filed Feb. 28, 1898. 


To Inventors and Others. 


United States and Foreign Patents Procured. 


A PATENT DEPARTMENT has been established in 
connection with the publication office of ELECTRICITY, for 
the transaction of all business connected with the procur- 
ing of patents on inventions and devices of all classes. The 
object is to furnish inventors and others, at moderate cost, 
with a reliable. well-equipped and accommodating bureau 
through which they may be aided ip procuring United 
States and foreign patents and obtaln all information 
necessary to a successful prosecution of their claims. 

Immediate attention will be given to inquiries and 
orders by addressing 

T. F. BOURNE, 
Manager Patent Department ELEOTRÍOITY, 
6 Park Place, New York City. 
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The Barcelona Central Station. 


The Central Station of the Barcelona Electric 
Lighting Compeny, which is illustrated in our 
Frontispiece, ison the hightension alternate cur- 
rent system, the dynamos being of the Ferranti 
type. 

The capacity of the station is equal to 11,000 
lamps of 16 candle power, and it serves both arc 
and incandescent lighting. 


The Buffalo Electrical Society. 


“ Electricity at the World's Fair" was the 

subject of an interesting lecture delivered before 
the Buffalo Electrical Society at its last meeting, 
held Novemberi6. Thesociety’s president, Mr. 
Philip К. Stern, was the lecturer. He gave a 
general outline ofthe Electrical exhibits at the 
Fair, touching on those of scientific importance, 
and others equally important on electrical 
enginee) ing. 
The attendance was large and there promises 
to be а revival among local electricians this 
winter. President Stern, Frank Kitton and Frank 
C. Perkins were appointed & committee to secure, 
if possible, for the next mee ting Prof. George 
Forbes. the Electrical Engineer of the Cataract 
Construction Company. Тһе secretary has writ- 
ten to Mr. Nikola Tesla with а view to making 
arrangementa for а lecture in the near future. 


Modern Uses of Electricity —1l. 


MEASUREMENT OF ELECTRICITY. 


The second lecture of the course was delivered 
at Boston, Mass.,on Thursday evening and was 
on the subject of ‘‘ Measurement of Electric- 
ity." in introducing which Prof. Cross said that 
it was between 1820 and 1825 when. Ampere and 
Arago discovered the effects of & wire being placed 
in a magnetic field, which was to produce a cur- 
rent of electricity. 

In 1880 Michael Faraday was led by his specula- 
tions and experiments to believe that with a wire 
in a magnetic field there ought to be some way of 
generating a current, and this he accomplished. 

He worked a long time on his experiments, and 
from the results heachieved the dynamo of to-day 
has been evolved. He found that by taking a 
ring of iron and winding several coils of wire 
round it of varying thickness and direction, as 
well as of a different number of turns, he could 
make a current to flow through one of the coils, 
discovering at the same time that there wasa 
temporary current set up in the next coil though 
flowing in an opposite direction. The coil through 
which flowed the current connected with a bat- 
tery he called the primary coil, while that in 
which was set up temporarily the other current 
he called the secondary coil. After much hard 
work Faraday found that the secondary or tem- 
porary current was generated just when the 
primary circuit was made and broken, or make 
and break " as it is called. By meansof an oblong 
magnet, between the sides of which was suspended 
8 compass needle connected by wire to a battery, 
Prof. Cross showed the deflection of the needle 
of the galvanometer in opposite directions just 
according to the make and break of the circuit. 
Several other of Faraday's experiments were 
utilized to demonstrate the action of the current. 
The changes that occurred in the flow of an elec- 
iric current produced & difference of potential. 
The direction of an electric current is very easily 
discovered by the principle that whenever а cur- 
rent traverses а circuit in а magnetic fleld the 
circuit will tend to expand in every direction, 
and so includes the greatest possible number of 
lines of force passing through it. The effect of 
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any motion in a circuit is to produce a motion. 
Whenever the conductor moves in a magnetic 
field it tends to produce a current that hinders 
that current. 

~ According to the law of Lenz an induced cur- 
rent flows in a direction opposite to that of the 
hands of а watch when the current is increasing, 
while it moves in the opposite direction when the 
current is decreasing in quantity. 

In illustrating this fact the lecturer made some 
further experiments with a powerful magnet 
connected with & battery, also using a loop of 
iron and the earth as a magnet; beautiful effects 
were produced in the galvanometer according as 
the loop was held as near as possible in the earth's 
plane or at angles of 80° and 160° to it. 

It was not to be thought that these induction 
currents were always of a temporary character. 
Formerly it was thought that these currents were 
of brief duration and consisted of pulsations 
only, but that was not according to facts, for 
such induction currents were sometimes very 
strong and of continuous variations. 

By using an alternating current dynamo. a 
wave-like motion was produced in the current, 
which in other words meant that the direction of 
the current was reversed—that is to say, the lines 
of force were reversed. 

This was illustreted by using a machine giving 
about 125 alternations per second. This was con- 
nected to a large coil which produced an induced 
current of sufficient strength to cause an incan- 
descent lamp to light ap. The use of such cur- 
rents had been utilized in the modern electric 
gas lighting appliances. By taking two wires 
directly from a battery & current is set up in two 
coils of wire so connected that the vibrations are 
sufficiently numerous to enable the gas to be 
turned on and ignited at the same time. 

Prof. Crossthen continued his lecture by mak- 
ing a series of interesting experiments illu tra- 
tive of the discoveries of Faraday, and showing 
the effects of various objects being placed within 
the influence of powerful magnetic fields. 


ELECTRICAL UNITS. 


Prof. Cross's third lecture in the course at 
Huntington Hall attracted another large and in- 
terested audience. It was a continuation of the 
subject of the previous lectures, the ‘‘ Measure- 
ment of Electricity.” The lecturer said that 
as electrical units have been determined quite 
recently it was useful to discuss the terms now 
in common use in thie country for the meas- 
urement of electricity. Ав tothe derivation of 
the units that had been adopted and now em- 
ployed, they were of & purely scientifio charac- 
ter. The employment of them is now во general 
that a consideration of them could not be omit- 
ted from a course of lectures on electricity. We 
read occasionally of the welding of rails by elec- 
tricity, the execution of criminals, and other 
uses of the current, so that we ought to have 
some notion of the definitions technically em- 
ployed. 


The history of the derivation of electrical 
units is very interesting, for it shows the way in 
which they have been evolved. The necessity 
for them has been such that the scientific men of 


the world have found themselves, as it were, com- 


pelled to adopt them. Electrical apparatus have 
been adopted from time to time, as have electri- 
cal terms, only to be changed from time to time. 

The derivation of these units goes back some 
fifty years, though the full development of them 
originated in the behavior of the first Atlantic 
cable, which was laid successfully in 1860 and 
after a few years gradually fellinto disuse. The 
failure of this and other similar enterprises led 
to the appointment of a Parliamentary Commis- 
sion, which sat for months and examined all the 
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prominent scientists and practical engineers in 
England and from other countries. By this 
means they ascertained about all that the scien- 
tific men understood or knew on the subject. It 
became manifest then that the adoption of some 
units was imperative for electrical measurement, 
so that contractors could be held to their under- 
takings. The British Association appointed a 
committee to look into the matter and adopta 
series of units such as are now in use all over the 
world. 

In considering this matter, then, it will be nec- 
essary to fix upon certain things or conditions to 
which the units will apply. These are among 
others bulk, strength, capacity, time, etc. In 
measuring electricity the French use а resistance 
of so many kilometers of ordinary telegraph 
wire. The Germans use a Siemens mercury re- 
sistance, which consists of a column of mercury 
at a temperature of the freezing point of water. 
Of course all these are quite arbitrary processes. 

There are standard u: its in use for various pur- 
poses, and all alike useful for what they stand. 
In the first place there is the meter, the 100th 
part of which is called a centimeter. Prof. Cross 
then showed a bar composed of iridium and 
platinum, the same being marked off in meters 
and centimeters when the bar was at a tempera- 
ture of the melting point of ice. 

The standard unit for mass or bulk was a 
gramme. In allusion to the unit of time, the 
lecturer said the secand was so used the world 
over. | И 

The unit of force showed that ар object would 
be heavier at the earth's poles, while the same 
substance would be lighter at the equator than it 
was in the lecture room. "To secure accuracy of 
measurement the fractional part of a gramme 
must be used. 

The lecturer proceeded to show how to measure 
the magnetic strength of dynamo flelds, and illus- . 
trated how the poles of & magnetic fleld tended 
to move along the plane of the earth's motion. 

The method of measuring the force in a mag- 
netic field is analogous to the modus by which 
the force of gravitation, or the force of gravity, 
is ascertained. That is done by the swinging of 
8 pendulum at different points of the earth's sur- 
face. A pendulum swinging ata certain rate in 
Boston would move faster if nearer the earth’s 
poles and slower if nearer the equator; in like 
manner the strength of a magnetic field could 
be ascertained or measured accurately. 


In considering electrical units it was necessary 
to define a unit. The unit of strength was de- 
fined as being that current a centimeter of whose 
length acts with the force of one dyne upon the 
poles of a magnet, and this is ascertained by the 
use of a tangent galvanometer. This unit has 
been derived from and agrees with Ohm's law, 
first made known to the world in 1827. From 
this it can be inferred that a thing we can most 
readily standardize is something that can be 
kept without danger of loss. In measuring 
electric strength or force we must have в stand- 
ard resistance, and thir. has been accomplished by 
a coil of wire of some kind of metal. This wire 
can be made of a definite diameter and used as a 
standard under all conditions and circumstances. 


Prof. Cross then described the simplest method 
of determining the unit of resistance known as 
the British Association method, which is an ideal 
rather than a practical method. He said if we 
can produce a known electromotive force in any 
way so 88 to estimate its value, then the strength 
of the current can be accurately measured. To 
calculate electromotive force a commutator is 
used which induces the current always to flow in 
the same direction, and from our knowledge of 
the strength of the earth asa magnetic field we 
can get at what we desire to know. 
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The unit of pressure is knowr as the volt, 
which is the absolute resistance of pressure or 
electromotive force, An ampere is the unit of 
mass, the coulomd the unit of quantity. 

The resistance coil wherewith to test or meas- 
ure electrical currents was first constructed by 
а committee of the British Association, but 
throngh some mistake it was found to be incor- 
rect, and so more accurate ones had to be made. 
At the present time what is known as the Clark 
cell, which is а curious kind of battery. is used 
as the unit of electromotive force. It has been 
found by scientists that silver 1s the best metal 
for standard measuring purposes and it is used 
by many for that purpose. There are also, said 
the lecturer, standards of self-induction. Ifa 
coil or ring of iron be inserted in а circuit the 
current is cut down by a definite amount and the 
unit is like other units by means of which onecan 
accurately measure the current. For this pur- 
pose no unit had been adopted until the recent 
congress at Chicago, when it was finally decided 
to give to the unit of self-induction the name of 
henry, after Prof. Henry, of Princeton College, 
who first discovered self-induction. 

In order that his hearers might not be wearied 
with the numerous definitions of units, the lec. 
turer said, he would pass on and say a few words 
about electric meters, by meaus of which the 
quantity of electric current a person was using 
in a commercial way could be ascertained. It 
was clear that as soon as electricity came to be 
suppligd regularly it was necessary to have a 
meter that would keep a record of its consump- 
tion. At first so many lights were supplied, and 
so much was charged for them. Various types of 
meters have bean placed on the market, but 
there are only two or three in general use. One 
system of supplying current is where the pres- 
sure is kept constant, as in incandescent lighting. 
Another system includes a clock which runs only 
when the current is being used and stops as soon 
as the use of the current ceases. The latter was 
invented by Mr. Brush, and was used chiefly for 
charging batteries. 

One of the best electric meters now in regular 
commercial use is that known as the Edison," 
which has been in use for about ten years. There 
is alsothe Ayrton and Perry meter, which is 
well known and highly efficient. 

Prof. Cross then caused to be thrown on a 
screen pictures of various types of electric meters, 
including the Thomson, Forbes, Shallenburg 
and others, а lucid explanation of the principle 
of construction adopted in each one and the 
method of their operation being given. There 
were also exhibited on the platform Edison, 
Thomson, Shallenburg and other types of meter, 
which the lecturer called the attention of bis 
audience to, and showed their working by turn- 
ing on current to first one and then another of 
them. 


PRODUCTION OF ELECTRICITY FOR INDUSTRIAL 
PURPOSES. 


Prof. Cross delivered another lecture in the 
course at Huntington Hall, Boston, November 
9, his topic being The Production of Electric- 
ity for Industrial Purposes; Dynamo-Electric 
Generators.” In beginning this address the lec- 
turer said the modern dynamo considered as a 
generator of electric current consisted of two 
kinds of machines, those operated by direct 
and those operated by alternating currents, the 
latter making from 50 to 200 reversals per second. 

All the modern direct current machines were 
evolved from the originals of Pacinotti and 
Gramme, two inventors who lived only & few 
years apart. 

He would speak of the direct current machines 
first, having already shown that by constantly 
rotating a hoop of metal in а magnetic field an 


electric current was produced, and with the use 
of & properly constructed commutator such cur- 
rent could be collected and utilized. Utilizing 
the earth's magnetism, it was shown that by tak - 
ing а metal hoop and rotating it on its axis in 
line with the plane of the earth’s surface, accord- 
ing as the lines of force through which the hoop 
rotated diminished the current would flowin a 
direction to the right hand, whereas if the lines 
of force were increased the current would flowin 
the opposite direction. When the hoop was in 
the line of the earth’s plane, that is, north and 
south, the current was at zero, and as the hoop 
or coil rotated so the current was reversed. 

Considering next the magnetic field with a 
single metallic ring rotating in it, the current 
was reversed according as the ring changed its 
face. If a series of whorlsor turns of wire were 
extended round the circle, it would be seen how 
the current moved and was rapidly changed as it 
entered and left the different whorls. The elec- 
tromotive force moving in opposite directions 
from the two poles neutralized each other, and во 
lost ita potential. 

Taking an oblong square iron frame, Prof. 
Cross said that the result of moving it through 
the lines of force would be to induce the flow of 
current upward on both sides of the square 
frame. If a piece of soft iron were placed іп a 
magnetic field,it would be found that the lines of 


force passing tbrough it were diverted by the 


piece of iron, and instead of passing through in 
straight direction, the lines take a curved course, 
following the current of the iron ring rather 
than through the air existing in the interior of 
the ring. This was discovered by Gramme in his 
original ring. A diagram was then shown illus- 
trating how a series of wires was run along a 
ring with their ends joined one to another and 
connected by brushes resting against a number 
of copper bars separated frum each other by 
suitable insulating material. 

Figures of a Gramme ring, commutators of 
the Westinghouse type, Thomson- Houston arma- 
ture winding, core of a drum armature and other 
parts of dynamo machines were then shown by 
the aid of a powerful lantern, and described. 

Proceeding, Prof. Cross said it had been found 
absolutely necessary to laminate the armature of 
dynamos to prevent the occurrence of eddy cur- 
rents, which formerly were excessively great 
and were а danger to the machines themselves. 
The dynamo designed and built by Moses О. 
Farmer in 1878 was described and approvingly 
commented upon. 

Prof. Cross next proceeded to explainfthe dif- 
ferent parts of a dynamo, and the processes 
through which it passed in building, reminding 
his hearers that there were many different types 
of machine now in regular and satisfactory use, 
some of them being known as shunt and others 
as compound wound dynamos. In the latter the 
current was not so steady as in a shunt wound 
machine. 

In order to secure high efficiency, it was neces- 
вагу to use coils wound with fine wire, the coils 
offering a high resistance which was necessary to 
secure а high electromotive force. For incandes- 
cent lighting, what was known as a series ma- 
chine was used. 

Having given in some detail the principles in- 
volved in making these different types of dyna- 
mos, the lecturer showed a small Gramme 
machine that would run a single arc light, a 
Siemens machine with a drum armature, a separ- 
ately excited machine made in the Massachu- 
setts Institute of Technology, an Eddy shunt 
wound machine, an Edison current type and an 
old type Edison machine, a Westinghouse and 
Thomson-Houston machine, pointing ont the 
salient points and characteristic features of each 
in succession. 


Recollections of Werner Von 
Siemens.“ 


II. Saved to Science by a Timely Discovery. 


We soon learnt that as punishment we were all 
to be sent back to our brigade—or our regiment, 
as it is now again called. For me this was an 
almost insupportably hard blow, disturbing all my 
life-plans, and making it impossible for me to go 
on providing for my younger brothers. The 
problem was to find а way to prevent this removal. 
That was only to be attained by an important 
military discovery, which should necessitate my 
presence in Berlin. Telegraphy, in which I was 
specially interested, oould not perform thisservice, 
for only few then believed in its great future, and 
my projects were still undeveloped. By good 
luck gun-cotton occurred to me, which a little 
while before had been discovered by Professor 
Schónbein in Basle, but had not yet been brought 
into use. Itappeared to me indubitable that it 
could be so improved as to be made available for 
military purposes. Itherefore wentimmediately 
to my old teacher Erdmann, professor of 
chemistry atthe Royal Veterinary School, told 
him of my trouble, and begged permission to 
institute experiments with gun-cotton in his 
laboratory. He willingly granted it, and I went 
eagerly to work. 

I had the idea that by employing stronger 
nitric acid and by more carefully washing and 
neutralizing a better and less easily decomposable 
product could be obtained. All the experiments 
however came to nothing, though I used fuming 
nitric acid extremely concentrated; a greasy 
easily destructible product was always the result. 
My stock of extremely concentrated nitrio acid 
having run short I once tried the effect of adding 
some concentrated ‘sulphuric acid in order to 
strengthen it, and to my astonishment got a gun- 
cotton with altogether different properties. 
After washing it became white and firm like the 
unchanged gun-cotton and exploded very ener- 
getically. I was overjoyed, made till late in the 
night a considerable quantity of such yun-cotton 
and placed itin the drying-stove ofthe laboratory. 

When after a brief sleep I went again early in 
the morning to the laboratory I found the 
professor standing mournfully among ruins in 
the middle of the room. Оп heating the drying- 
stove the gun-cotton had exploded and destroyed 
the stove. A glance made this clear to me and 
showed the pertect success of my experiments. 
The professor, with whom І in my joy tried to 
waltz round the room, seemed at first to think I 
had gone wrong in thehead. It cost me some 
trouble to set his mind at rest, and to induce him 
to resume the experiments at once. About eleven 
o'elock I had paeked а goodly quantity of fault- 
less gun-cotton, and sent it with a formal ex- 
planatory letter to the war-minister. 

The result wasglorious. The Minister of War 
instituted а shoot ng-trial in his large gardens, 
and as it went off brilliantly immediately induced 
the heads of the Ministry to make a regular trial 
with pistols. On the very ваше day I received 
an official order direct from the Minister to repair 
to the'powder manufactory at Spandau, which 
had already been instructed to place everything 
requisite at my disposal, to institute experiments 
on a large scale. Itisseldom I fancy that a 
memorial to the War Office has been so quickly 
acted upon. Of my returning to the brigade 
there was no more talk. I was soon the only 
one of my brothers in misfortune who had not 
been obliged to leave Berlin. 

The experiments on the large scale, which were 


* Selected from ** Personal Recollections of Werner Von 
Siemens,” recently published in America by D. Appleton 
& Company, New York, 416 pp., 12mo, uncut edges, wide 
margin, photogravure portrait. 
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made under my directions in the powder factory 
at Spandau, did not lead to the result expected 
in the first glowing moments, viz. , that gun-cotton 
would generally supersede gunpowder. It is 
true that trials with small arms as well as with 
cannon yielded excellent results; it appeared, 
however, that gun-cotton was not a sufficiently 
fixed combination, since it gradually decomposed 
in the dry state, and occasionally also would go 
off of itself. Moreover its effectiveness depended 
on the degree of compression of the gun-cotton 
and on the mode of its ignition. My report 
therefore ran, that the gun-cotton produced ac- 
cording to my method by means of a mixture of 
nitric and sulphuric acid possessed excellent 
properties as a blasting material, and seemed well 
suited to take the place of blasting powder for 
military purposes but that it could not in general 
be substituted for gunpowder, as it presented no 
sufficiently stable chemical combustion, and its 
action was not constant enough. 

I had already sent in this report when Professor 
Otto in Brunswick discovered anew and published 
my method of preparation of serviceable gun- 
cotton. My earlier action in the matter and my 
report to the War Office remained of course secret, 
and Otto therefore must rightly be held the dis- 
coverer of serviceable gun-cotton, since he was 
the first to make publie the method of its produc- 
tion. It has often been so with me. It appears 
at first sight hard and unjust that any one may 
by earlier publication appropriate the honor of 
a discovery or invention which another, who has 
worked at it long with ardor and success, would 
only make known after the most thorough test- 
ing. On the other hand it must however be 
admitted that some definite rule must be estab- 
lished in regard to priority, since for science and 
the world it is not the person but the thing itself 
and its publication that is of importance. 

After the danger of removal from Berlin had 
been in this manner successfully averted I was 
able to devote myself with a tranquil mind to 
telegraphy. І sent General Oetzel, the chief of 
the optical telegraph department under the im- 
mediate direction of the staff, a memoir on the 
condition of telegraphy and the improvement to 
be expected therein. In consequence of this I 
was ordered to place myself at the service of the 
commission of the staff, which was deliberating 
on the introduction of electrical instead of optical 
telegraphs. I succeeded in gaining the confidence 
of the general and his son-in-law, Professor Dove, 
in so high a degree that the commission almost 
always assented to my proposals and entrusted 
me with their execution. 

It was then regarded as altogether out of the 
question that a telegraph wire easy of access, 
attached to posts, could be really serviceable, since 
it was imagined the public would destroy it. 
Accordingly, wherever on the European continent 
it was desired to introduce electric telegraphs, 
experiments were first made with subterranean 
conductors. The best known were those of Pro- 
fessor Jacobi in St. Petersburg; he had tried 
resin, glass-tubes, and indiarubber as insulators, 
but had obtained no permanently satisfactory 
results. The Berlin commission likewise had 
begun such experiments, which however just as 
little yielded a satisfactory durable insulation. 

By chance my brother William in London had 
sent me as curiosity a sample of a substance 
which had recently appeared in the English 
market, gutta-percha, The remarkable properties 
of this material of becoming plastic in the heated 
state, and when cooled of being a good insulator 
of electricity, aroused my attention. I covered 
some pieces of wire with the heated material, and 
found that they were thoroughly insulated. At 
my suggestion the commission gave orders for 
more considerable experiments with such wires 
insulated by gutta-percha, which were begun in 


the summer of 1846 and continued in 1847. In 
samples placed on the track of the Anhalt Railway 
in 1846 the gutta-percha was rolled round the 
wire. It turned out however that the coil got 
loosened in course of time. I accordingly con- 
structed a screw-press, by which the heated gutta- 
percha was cohesively pressed round the copper 
wire under the application of a high pressure. 
The conducting wires, coated by the help of а 
sampler press constructed by Halske, proved to 
be well insulated and permanently retained their 
insulation. 

In the summer of 1847 the first long subterra- 
nean wire from Berlin to Grossbeeren was laid 
by me with such insulated wires. Asit stood the 
test perfectly the question of the insulation of 
subterranean wires by the employment of gutta- 
percha and my press appeared to be now success- 
fully solved. In fact sincethat time not only the 
subterranean land lines but also the submarine 
cable lines almost without exception have been 
insulated in this manner. 


The commission had under consideration the 


employment both of the wirescoated with gutta- 
percha by pressing &nd also my dial and printing 
telegraph, in the telegraph system about to be 
introduced into Prussia. 

The resolution to devote myself entirely to the 
development of telegraphy was now fixed. Ac- 
cordingly, in the autumn of 1847 I induced the 
mechanician J. G. Halske, with whom our com- 
mon labors had bound me closely, to hand over 
his business to his partner and to start a telegraph 
factory, into which I reserved to myselfthe right 
of entry on my discharge. As Halske just as little 
as I had available resources we had recourse to my 
cousin, George Siemens, a barrister residing in 
Berlin, who lent us 6,000 thalers for the erection 
of a small workshop on condition of a share іп 
the profit for six years. The workshop was opened 
on the 12th of October, 1847, in the back part of a 
house in the Schóneberger Strasse— where Halske 
and І also took rooms—and grew rapidly and 
without the aid of outside capital into the world- 
known establishment of Siemens & Halske in 
Berlin, with branches in many of the chief cities 
of Europe. 

The enticing prospect, in virtue, of my domi- 
nating position in the telegraph commission, of 
rising to be the head of the future Prussian State 
telegraphs I had put aside, as & position of depend- 
ence was not congenial to me, as I had the con- 
viction I should be of more service to myself and 
the world if I obtained my full independence. 
But I resolved not to renounce the military 
service, and therewith my place on the military 
commission, before the latter had completely 
accomplished its task, and a definite settlement 
of the future telegraph system had been arrived 
at. ^ 

I urged in the commission that the public should 
also be allowed the use of the telegraph lines, 
which met with considerable opposition in mili- 
tary circles. The great celerity and certainty 
with which my new patented dial and printing 
telegraphs worked onthe overhead line between 
Berlin and Potsdam and on the underground 
line between Berlin and Grossbeeren—perform- 
ances with which those of the old semaphores 
were not to be compared—contributed however 
in no small degree to produce an opinion more 
favorable to the public interest. The report of 
astonishingly favorable results of these experi- 
ments went the round of the higher circles in 
Berlin, and brought me a command from the 
Princess of Prussia to give a lecture in Potsdam 
on electric telegraphy to her son, afterwards 
Crown Prince Frederick William and Emperor 
Frederick. This lecture, accompanied by experi- 
ments on the Berlin-Potsdam line, and a memoir 
connected therewith, in which I enlarged upon 
the great future in store for telegraphy, supposing 


it to be made the common property of the people, 
no doubt considerably assisted in gaining over 
the higher circles. 

At my instigation the commission instituted 
8 public competition for March, 1848, and settled 
the conditions to be satisfied in regard to the 
telegraphic communications and apparatus. 
Prizes were assigned to the conquerors, who were 
also to have the reversion of consequent orders. 
I had a pretty safe expectation of obtaining the 
victory with my own proposals at this competi- 
tion, which opened on the 15th of March, 1848, 
when on the 18th the competition as well as the 
commission itself came to an abrupt end. 

(To be continued.) 
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Legal Notes. 


In the Circuit Court at Eau Claire, Wis., on 
the 16th inst., Judge Bailey confirmed the sale 
of the National Electric plant by Receiver Rust 
to Peter Truax for $7,500. The attorney for the 
receiver asked the court for an order restraining 
the Chicago creditors who filed their claims at 
Eau Claire under the receivership from going on 
with suits instituted in Chicago against the Na 
tional Electric. Arguments on this motion are 
to be heard December 11. 


The receiver of the Electric Power Company 
of Philadelphia has presented an audit of the 
company’s accounts which will give the creditors 
about 54 per cent. of their claims, there being 
$2,001.09 with which to pay $86,883.58. The Elec- 
tric Power Company was originally a New Jersey 
corporation, but secured a charter in Pennsyl- 
vania on November 29, 1889, and had a contract 
for lighting a section of the city of Philadelphia. 
Mr. Wray was appointed receiver on March 30, 
1891, under a bill in equity filed by George V. 
Cresson, who alleged that besides judgments 
held by him there were other claims against the 
company, and that it was unable to meet its obli- 
gations. Among the largest creditors were the 
Fort Wayne Electric Company, $7,586.97; Elec- 
tric Dynamic Company, $3,086.06; Bank of the 
Metropolis, $7,458; estate of Elizabeth Maitland, 
$8,000; Joseph Ogden, $2,500; William Thornton, 
$568, and about twenty-five others in different 
amounts. 


A verdict was rendered at Pittsburg, Pa., on 
the 2ist inst., in the United States Circuit Court 
case of the Edison General Electric Company vs. 


the Connellsvillle, New Haven and Leisenring 
Street Railway Company for $12,023 in favor of 
the plaintiff. It was an action to recover for ma- 
ohinery sold. 


In the Common Pleas Court, at Cleveland, 
Ohio, on the 20th, Amos Townsend and Wm. M. 
Brown filed a petition asking for an accounting, 
injunction and equitable relief againstthe Euclid 
Avenue National Bank and the General Electric 
Company, Boston. The plaintiffs are joined as 
Townsend & Brown, owners of & street railroad 
at Montgomery, Ala. The bank holds their note 
for $6,000, with certain collateral security which 
was given tothe General Electric Company as 
part payment for certain electrical apparatus 
suppliea Townsend & Brown. They claim; the 


apparatus is inferior to the specifications and 
they object to paying the full sum agreed upon. 
For this reason they ask for anaccounting. The 
injunction prayed for is to prevent the note and 
collateral being taken outside the State to be 
negotiated. hey claim the bank demands 
usurious interest on the note, and this they refuse 
to pay. 

The Pennsylvania General Electrical Company 
of Philadelphia has brought suit against the 
Carbondale Traction Company to recover $8,000. 


It is alleged by the plaintiff that the amount is 
due by the Carbondale Company for equipment 
furnished. 
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New York Electrical Society. 


On Wednesday, the 29th inst., the New York 
Electrical Society will hold a symposium at 
Columbia College, Forty-ninth street and Madi- 


son avenue, at 8 P. M. The subject of the evening 
will be Electricity at the World's Fair and its 
Lessons." 

Brief addresses will be given by J. J. Carty, 
on Telephones; Prof. F. В Crocker, on Electri- 
cal Congresses; Charles Cuttriss, on Cables; Dr. 


C. E. Emery, on Electric Light Engines, James 
Hamblet, on Electrie Clocks; C. O. Mailloux, on 
Storage Batteries; T. C. Martin, on Electric 
Lighting; Nicola Tesla, on his new Electrical 
Oscillator; Jos. Wetzler, on Transportation; and 
Schuyler S. Wheeler, on Electric Motors. 


National Electric Light Association. 


At а meeting of the Executive Committee of 
this Association, held at the Lafayette Hotel, 
Philadelphia, November 24,it was unanimously 


voted that the next meeting place of the Associa- 
tion should be Washington, D. C. The date of 
meeting will be February 27, 28, March 1, 1894. 
The following committees were appointed : 
Committee on Arrangements: С. О. Baker, 
Jr., Chairman ; F. . Royce, Washington, 
. O.; Samuel M. Bryan, Washington, D. C.; 
M. J. Francisco. Rutland, Vt. Committee on Pro- 
gramme: A.J. DeCamp, Chairman; C.W. Price, 
ew York; H. H. Fairbanks, Worcester, Mass. 


A Check on Contract Customers. 


An invention known as the Martin check ap- 
parastus has been designed in France for limiting 
the current which can be used by customers 
supplied on a contract basis to the maximum 
amount called for in their contracts. . 

The following description of this device is 
given in the Foreign Abstracts of the Institution 
of Civil Engineers: '' It is very usual in France 
for an electric lighting company to furnish cur- 
rent by contract to consumers, and in such cases 
& consumer may have any number of lamps in- 
stalled solong as he never has more than a certain 
fixed number lighted at once. It is therefore 
necessary to use some apparatus for the purpose 
of preventing fraud and making it impossible to 
use more than the stipulated number of lamps at 
one time. As a rule, this object is accomplished 
by using switches with two or more different 
contacts, so that when thecurrent is shut off from 
one circuit it is admitted to others. This method, 
however, complicates the internal wiring, and the 
grouping of the lamps easily permits of fraud. 
On the other hand, the reliability of cutouts is 
very doubtful. The Martin apparatus is designed 
to prevent the use of more than the stipulated 
number of lamps, while permitting absolute 
freedom in the grouping or wiring of such lamps. 
Such an apparatus is also of use in а private іп- 
stallation, to prevent overlosding of the gener- 
ating plant. The apparatus is placed in one of 
the main leads, and consists of two mercury- 
cups provided with a metal contact-maker 
attached to the end of a lever, and provided with 
а spring to cause а quick break in the mercury- 
cups. The lever is commanded by one or other 
of six pins standing at right angles to the fiat 
face of a wheel, which is stationary when the 
stipulated current is not exceeded, and holds the 
contact in the mercury-cups. Clockwork ів во 
arranged as to always tend to rotate the pin- 
wheel, and if this motion were not controlled, 
the circuit would be made and broken at short 
intervals by the contact-piece in the mercury- 
cups. One of the train wheels is, however, pro- 
vided with a single pin, which is held by a pro- 
jection on а spring lever during the whole time 
that the current in the circuit does not exceed the 
quantity stipulated. The spring lever carries at 
its free end the armature of an electromagnet, 
which is placed in the main circuit, and the 
strength of the spring upon the lever is so ad- 
jasted that, so soon asthe maximum stipulated 


current is exceeded, the armature is attracted 
and the train of wheels set free. Contact is then 
made and broken at short intervals of time, and 
the customer is obliged to take one or more 
lamps off the circuit, thus bringing the current 
down to the normal when the train of wheels is 
stopped and the permanent contact is again 
made. In actual practice a clock movement of 
the Japy type is employed, but only the five 
wheels of the striking mechanism are preserved, 
with the detent spindle and its lever, and the 
spindle of the hammer. The hammer shaft is 
retained, but the head is replaced by a piece of 
hard rubber, carrying a copper fork dipping 
into the two mercury-cups. The author gives 
some further details of the method of manufac- 
purine enis particular type of clock. He states 
that the act of switching ina 5 c. P. lampon а 
circuit of 110 volts is sufficient to actuate the ap- 
paratus—supposing, of course, that such a lamp 
be in excess of the stipulated number of lamps 
which are already lighted. The loss of pressure 
upon the circuit 18 said never to exceed 072 volt. 
The whole is covered with a glazed lid, and can 
be sealed up. А counterpoise is so arranged that 
it is impossible for в consumer to keep too many 
lamps lighted until the clock has run down, іп 


machinery has had to abandon the idea because 
he couldn’t afford the space a plant would call 
for. Such policy is now a thing of the past. The 
objection has been fully overcome, and this arti- 
cle gives а description of a unique installation 
of this kind, where the space at command was 
very limited, but which was so utilized that 
quite a plant has been installed and is doing ex- 
tensive and most efficient work. 

The International Trust Company of Boston, 
one of the leading banks in that city, bas re- 
cently erected в magnificent stone building of 
nine stories close by the Post Office. This hand- 
some block has just been finished, and is open 
for business. To light the whole building a 500- 
light plant was necessary, and to accommodate 
such & plant a ver» limited floor space in the 
basement was available. The Mather Electric 
Company, of Boston and Manchester, Conn., was 
intrusted with the contract, and with such limited 
space as could be afforded it was decided to in- 
stall what is known as the ‘‘ Kodak” type. 

The accompanying cut gives a good view of 
this plant, in the running of which neither belts, 


Dynamo Room, INTERNATIONAL Trust CoMwPANY's BUILDING, Boston. 


which case the circuit would become permanently 
closed; the counterweight causes the circuit to 
remain permanently open until the number of 
lamps in use is reduced to the stipulated maxi- 
mum. This instrument has, it is stated, given 
satisfaction in one of the eastern towns, and a 
servant of the company calls once a month upon 
each customer for the purpose of winding up the 
apparatus. Such a clock-movement would run 
for fifteen days and give 2,700 interruptions, and 
itis found t the spring is very seldom run 
down in & month." 


A Model Installation. 


The drift to-day in the field of electric lighting 
isin the direction of slow speed machines, and 
of late some striking and highly satisfactory re- 
sults have been attained in this new departure. 
Combined with the saving effected in wear and 
tear as the outcome of reduced speed in the run- 
ning of dynamos &nd generators is another im- 
portant factor, the economizing of space actually 
required for the installation of в steam and 
electric plant. 

Direct coupled engines апа dynamos have 
largely solved the problem bearing on the ad- 
vantages of electric lighting on shipboard and in 
buildings where space for such apparatus is not 
always available even to a limited extent. Many 
a man eager to equip his building with electric 


shafting or pulleys are required. The plant con- 
sists of one 80 kilowatt or 500-light Standard 
Multipolar Mather Dynamo, which makes 850 
revolutions per minute, the armature shaft being 
coupled direct to a 94” x 9" Westinghouse engine. 
Unusual as it may seem, engine and dynamo 
are both mounted upon one bed plate and 
occupy 8 space of only 80j" x 85", whereas the 
ordinary method of belting а dyngmo to ап en- 
gine would require nearly three times that space. 
A handsome marble switchboard having every 
modern improvement is fixed on the wall nearby 
80 that the engineer in charge bas everything at 
hand. 

This, we believe, is the first plant of this type 
that has been installed in New England, but it is 
giving such full satisfaction, is во unique in de- 
sign and compact in installation, and is evoking 
so much favorable comment from all who have 
seen it, that inquiries are frequent and the 
manufacturers sre looking forward with great 
confidence to doing quite an extensive business 
with the Kodak type of electric lighting 
plant. | 

Current for 500 lights generated in а space, as 
we have above stated, of only 86%” x 85” is some- 
thing so unique that the system cannot fail to 
become popular. 


eLECTRICIT Y. 


Vol. v., No. 20 


The Popular Electrical Journal. 


. GEORGE R. METCALFE, - - - EDITOR. 
R. H. WILLOUGHBY, - - ASSOCIATE EDITOR. 


B. E. GREENE, Publisher. 


PUBLICATION OFFICES: 


6 Park Place - New York 
i CHICAGO: 
J. F. CONNOR, - - 828 Monadnock Building 


BOSTON: 


| W S. KEY, - Room 75, 520 Atlantic Avenue. 


ELECTRICITY IS PUBLIBHED ON WEtONESDAY OF EACH WEEK 


Our columns are open for the discussion of 
any question in which the interests of the 
Electrical Industry are at stake. News 
notes, descriptions of new devices with draw- 
ings or photographs, are at all times desired. 


SUBSCRIPTION RATES: 


UNITED STATES, - - - - $2.50 
IN CLOB8 OF FIVE OR MORE, — — . $2.00 
FOREIGN COUNTRIBS, - - - - - $4.50 
SINGLE COPIES, > - - . . $ .10 


ADVERTISING RATES: 

AS RLBEOTRICITY reaches all classes interested in elec- 
trical work,its value as an advertising medium can be 
readily appreciated. Rates will be sent on application. 

Changes for advertisements Should reach the office not 
later than the Saturday preceding the date of publication. 


ENTERED AT THE N. Y. Post OFFICE AS MAIL MATTER ОР 
THE SECOND-CLASS. 


TRADE SUPPLIED BY 
THE AMERICAN NEWS COMPANY, 
THE WESTERN NEWS COMPANY. 
And their Agenctes in all Principal Cities. 


NOTICE.—Hereafter cuts will be admitted to 
the first page of Electricity,” not to 
exceed one square inch in size. 


CONTENTS. 
The Barcelona Central Station (Front- 
iapiece). 

The Barcelona Oentral Station, - - 984 
The Buffalo Electrical Society, - - 984 
Modern Uses of Electricity—II - . 234 
Recollections of Werner Von Siemens, - 235 
Legal Notes - - - 286 
New York Electrical Society, - - 987 
National Electric Light Association, - 237 


A Check on Contract Oustomers, - - 237 
A ModelInstallation, - - - - 237 
Editorial Notes, - - - - 938-239 


Electric Power on Canals. 
American Practice Criticised. 
Personalities were Justified. 


General Electric, - - - - - 239 
Why They Will Give Thanks, - - 989 
Correspondence, - - - — - 240 
Ourrent Items, - - - - - 240 
The A. I. E. E. Badge, - - - 241 
Boston Notes, - - - - - - 941 
General News, - - - - - . 841 
The Seesawing of Arc Lamps, - . 942 
The Worthington Condenser in Electric | 
Lighting Plants =- ~- 248 
Incorporations, - - - - - - 944 
244 


Electrical Patent Record, - - - 


Electric The experiments in electric pro- 
Power pulsion for canal boats which 
on were recently undertaken on 
Canals. the Erie Canal near Rochester 
call to mind the importance of this method of 
transportation, which it is safe to say is not gen- 
erally appreciated at its true value. New York's 
supremacy as & seaport is largely due to this 
waterway connecting it with the great lakes, and 
in order to maintain this position it is essential 
to provide for the constantly inereasing freight 
traffic in Western produce which has already be- 
gun to seek outlets through other channels, thus 
diverting from the State а large amount of com- 
merce which proper facilities would secure to it. 
Governor Flower, who has strongly advocated 
some method of improvement in the facilities of 
the Erie Canal, said in a recent speech : ‘‘ What а 
greatstride this Empire State took when the 
Erie Canal was built! It wasn't the canal it is 
now. either. It was four feet deep instead of six 
feet and a half. But it brought this State to the 
front. Massachusetts and Pennsylvania were 
both in the lead of New York up to that time. 
But as soon as the waterway tapped the com- 
merce of the great West, cities and villages 
sprang up all along the ine. These cities and 
villages didn't spring up along the line of the 
Central-Hudson Railway, but along the line of 
the Erie.” 

It is also significant that the Canadian Govern- 
ment is reaching out after much of this Western 
grain traffic and improving the facilities for 
transportation by deepening the St. Lawrence 
channel and the Welland Canal at a very large 
expense. 

The average speed attained by canal boats is 
now about two miles an hour, and the canal will 
probably admit of its being increased to four or 
five miles. The doubling of the rate of speed 
would mean that each boat could make twice as 
many trips during a season, double its earnings 
and increase the total annual tonnage of the canal 
very largely without further deepening of the 
channel. 

It is estimated that with power from the 
Niagara station the expense of bringing a bushel 
of grain from the wheat fields to New York would 
only be in the neighborhood of five cents, and at 
that price, with the enormous carrying capacity 
of the large canal boats, the shipping of grain 
from New York would be more than quadrupled, 
with a corresponding increase in the carrying 
trade of the State. 

The experiments near Rochester indicate that 
electric propulsion is feasible. although the condi- 
tions of the test were not perfectly satisfactory. 
The steam canal boat used was equipped with two 
twenty-five horse power street railway motors 
arranged for a pressure of 500 volts, and current 
was supplied from a neighboring electric railway, 
but this was, according to the readings on the 
test, only at from 200 to 500 volts, which was an 
unfavorable condition for the machinery. 

Notwithstanding this circumstance the boat at- 
tained a speed of nearly four miles an hour, and 
no difficulty was experienced with the underrun- 
ing street-car trollies either in passing the lock 


or rounding the curves. Before the start, how- 
ever, some trouble was found in placing the boat 
in position under the trolley line, and this sug- 
gests the use of overrunning trollies in order to 
give the boats more freedom of position. 

Asa whole the test may be considered as a suc- 
cess as it demonstrated very clearly the possibility 
of this style of propulsion. The details of the 
apparatus were crude and the supply of current 
insufficient, so there is little room to doubt that 
with the apparatus and current which would be 
used in the practical application of electricity on 
boats the greatest speed which the canal would 


allow could be easily attained. 
Vee o РРС 
American Our London contemporary, 7ле 


Practice Electrician, seems to resent 
Criticised, the idea that England can 
learn anything from American electrical engi- 
neering practice except what is to be strictly 
avoided, and paints a most unflattering 
picture of nearly everything electrical in this 
country. The New York and Chicago telephone 
line is thus depreciated : ‘‘We venture to sug- 
gest that, electrically, the London-Paris, or the 
Glasgow-Belfast telephone cables are each a 
‘bigger thing,’ except in mere pounds of cop- 
per and hundreds of miles, than the New York 
and Chicago line.” 

The electric railways come in for the most 
severe criticism of all, and the Chicago-St. Louis 
scheme, iu which no one but its promoters have 
any faith, is held up as a terrible example. The 
horrors of our street electric railways are de- 
scribed as vividly as even the New York daily 
papers could desire. Other examples of our 
engineering practice are noticed as follows: 
“А fortnight ago a shocking accident occurred 
at Oregon, when а tramcar with thirty passengers 
dashed through &n open drawbridge into the 
river, killing, it appears, twenty-five people. Last 
month a flywheel burst at, Brooklyn, wrecking 
the engine-house, stopping all the cars in the 
city driven from this station, and injuring three 
persons. Two days later the whole of the street 
lighting plant of Baltimore was destroyed by 
fire, together with plant for running 12,000 glow 
lamps." 

It also charitably hopes that in the Niagara 
power plant no gigantic breakdown of the huge 
alternators will compete for magnificence with 
the Falls themselves. From the tone of our con- 
temporary we infer that accidents in any class of 
engineering work are totally unknown in Eng- 
land, for which it is to be congratulated, and 
while the plea for better construction and more 
substantial work is to be commended, the ex- 
amples mentioned above are hardly fair illustra- 
tions of all the electrical engineering work in 
this country. We certainly have a large propor- 
tion of plants of various kinds which are credita- 
ble specimens of engineering work, and the com- 
parison of percentage of accidents to the total 
amount of work installed in both countries might 


look more favorable to American engineering 
practice, As the English practice in electrical 
work has generally waited for the benefit of 
American experience, we naturally look for 
some improvement over the older work. 


Personalities There has been some criticism 
were of EnEoTRICITY'S conduct of its 
Justified. protracted campaign against 
the General Electric Company by men who be- 
lieved an attack justifiable, but whose sensitive 
souls shrank from the idea of doing any- 
thing more than condemning its policy оп broad 
generalities. We have frequently labored with 
these critics privately, and have almost invariably 
convinced them that they were wrong and that 
ELROTRICITrY was wholly right. | 

But in the progress of events the truth is com- 
ing out, and it is generally becoming evident to 
even the most obtuse observer that personalities 
were fully justified—nay more, demanded—if 
Ешествісіту was to have any marked force іп 
forming public opinion; and that is what we have 
endeavored to do, to enlighten the publie as to 
just what the sham Trust was, what its success in 
selling stock meantin frightening capital away 
from electrical investments, and what its success 
іп the trade would mean to honest competitors 
and to the public. We believed that the make-up 
of the company was disreputable, and honest men 
were handicapped in competition for business, 
We have therefore labored to spread the truth. 
That we have fully succeeded in our undertaking 
any one who mixes much with his fellow-men 
can easily prove by observation. The name of 
the company is despised and derided in the 
money centres and in the trade, and their busi- 
ness has utterly dissolved. They are totally 
wrecked, and in & worse condition than if legally 
declared bankrupt. 

It is proper to inquire why this is so, and the 
only answer is found in the fact that the unload- 
ing of the stock on the publio was little better 
than a swindle, and that the entire business ma- 
chinery of the company has been honeycombed 
with corruption and rascality. 

Honest men cannot engage permanently in а 
dishonest business, and dishonest and corrupt 
men must not be leoked to to carry on а legiti- 
mate business. It was therefore the duty of 
ELROTRIOITx to point out, not alone that the busi- 
ness methods of the General Electric Company 
were corrupt, but that men occupying the high- 
est positions were corrupt, and must be cleaned 
out of the management before better things 
could be expected. 

Garfield, the absconding Controller of the city 
of Detroit; McDonald, the wrecker of the Madi- 
son Square Bank; Sunny, accused of being a 
party to a $200,000 steal and discharging the 
man who discovered it, and Coffin, the bosom 
friend and confidante of all three, are object 
lessons which cannot be argued away. 

The General Electric Company has failed be- 
cause it deserved to fail, and because decency 
was not in it. 

.,.,.0»...... 

IT 18 а good legal opinion that the entire Board 
of Directors of the General Electric Company 
could be indicted, tried, and convicted under the 
New York State statute which makes ita felony 
for any corporation to pay dividends which have 
not been earned and the payment of which im- 
pairs the capital stock. 


ELECTRICITY. 


Ir векмв that Mr. Coffin has been told that his 
libel suit against ELECTRICITY was very heavily 
loaded. A few of us suspected as much six 
months ago, but we wonder where Fidus Achates 


found it out. 
...0-» e... 


Ешествісітү has made few prophecies, and 
those we have made have been fulfilled. We feel 
safe at this time in expressing the opinion that 
the merchandise creditors of the General Elec- 
tric Company have no cause for anxiety. These 
bills cannot fail to be paid in full. A receiver- 
ship, furthermore, seems very improbable, and 
if there is one it will be brought about by the 
undecided nght between Mr. Coffin and the re- 
spectable portion of the management. If there 
is any change in this situation, we shall be per- 
fectly free in printing the news. The probable 
solution of the present difficulty is a reorganiza- 
tion, and a surrender by the common stock- 
holders of 50 per cent. of their holdings. 

ay eee 

TRE Suam TRUST loses whatever of sympathy 
might be aroused by its pitiable plight by 
scratching and biting like a dying dog. The 
lessons of the long campaign of lamp litigation 
seem to have been utterly lost upon those brill- 
iant intellects who thought the entire electrical 
trade could be bottled up. The decision in the 
Oconto case can scarcely be looked for now be- 
fore January and the application for an injunc- 
tion against the Novak pvople may not be de- 
cided so soon as that. Meantime we are in 
position to assure our readers that the question 
of the time of expiration of the Edison patent 
will be rushed to an early decision, 

„ o TETTES 

TRE Grand Jury has found indictments against 
nine men concerned in the wrecking of the Madi- 
son Square Bank. Among them, deeply impli- 
cated according to the findings, is Mr. R.T. 
McDonald, a gentleman who is not unknown to 
the readers of ELECTRICITY. 


General Electric. 


(From the Boston Herald.) 


„Holland,“ the versatile writer of the Phila- 
delphia Press, tells a General Electric story 
which many people will like to read. He says 
General Electric’s peril last summer was proba- 
bly greater than any of the other industrials, and 
the rich men who were associated with it made 
greater losses than in any other business invest- 
ment. Mr. Morgan. D. O. Mills and F. L. 
Ames were enthusiastic about the property. 
Then came the fall in the stock, and the many 
stories to account for the great decline, but it has 
always been a mystery. The rivalries of the New 
York and Boston capitalists were never con- 
firmed. The drop came in spite of Mr. Morgan’s 
efforts, and he seems to have raised the white 
flag of surrender. He went into his own pocket 
to protect those who relied upon his name and 
invested in this property. The loss of capitalists 
must aggregate $10,000,000. One says he lost 
$2,000,000, another says $1,000,000, and Mr. Ames 
probably lost $3,000,000. combination was 
made last spring to support the stock around 70, 
and here comes in one of the most confidential 
and dramatic of Wall Street stories. One day 
when the Street seemed combined 1 the 
stock the pool sent to Mr. D. O. Mills that it 
must have at least а quarter of а million dollars 
instantly if the stock was to be protected, and 
he must furnish it. Mr. Mills replied ‘‘ But I 
can’t furnish it, and therefore I shan't." A mes- 
senger was sent back to tell Mr. Mills that if he 
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did not furnish this money he would be frozen 
out. Mr. Mills sent back word that he could not 
get the money withont making a fearful sacrifice, 
and therefore he could not furnish it. It was sug- 
gested to go to Mr. Sage, but his unfriendly eye 
for Mr. Morgan prevented, and so that day wit- 
nessed the greatest fall in General Electric stock, 
Mr. Morgan about that time formed a new reso- 
lution, which is said to have been made by him 
with great emphasis : ‘‘ Henceforth I shall never 
spend a dollar to maintain the price of & secur- 
ity upon the exchange, or to put the price to an 
figure. Ihave done with that forever. I shall 
attend to banking business and shall stand under 
no Becurity." Soon after tLisagreatblock of Gen- 
era] Electric was dumped on the market, and it 
would be very hard to find a capitalist who is not 
persuaded that this stock was Mr. Morgan's. 
Holland thinks Mr. Ames was killed by the fall 
in General Electric. He had 40,000 shares which 
cost more than 90, and below 40 Mr. Ames began 
to buy heavily, but his anxiety over the matter 
was greater than he could bear, and he died. 


(From the Boston Bulletin.) 
GENERAL ELEOTRIC. 

General Electric has been an especially weak 
sister during the last few days and has declined 
amid all sorts of rumors. This column was the 
first to expose the actual weakness of the com- 
pany by a thorough analysis of its first annual 
report. The stock was then 105 and the press 
and everybody was bullish on it. Our original 
claims have since been justified, and there is no 
longer y reason or need to criticise the com- 
репу'в affairs. Nearly every one understands 
that its business has been scattered and has es- 
eaped through other channels, and that it has 
had continuous difficulty with maturing paper of 
sub-companies which it endorsed. Thatthe Fort 
Wayne Jor pany has already severed its con- 
nections with the General Electric, and that 
others are likely to do so at the January meet- 


ing. 

fhe Street also hasa fixed idea that this Janu- 
ary meone ill produce other important results. 
It is thought that a plan of reorganization will 
be discussed which will include the scaling down 
of the capitalization. The paymentsof the pre- 
ferred dividend in January is questioned and the 
sales of the stock this week ''seller 60” have 
doubtless some significance. The General Elec- 
tric knows now it made some grave mistakes, both 
as to the financial and business management of 
the company. Let it then gather itself together 
and begin afresh, trying to do less business, but 
more for cash than in the past. 


Why They Will Give Thanks. 


Various People for Various Causes, as Re- 
ported by our Divinator. 

Charles Schieren—Because at least 100 of the 
900,000 people in Brooklyn want no offices. 

Edwin J. Houston— Because he sold his General 
Electric at 115. 

S. Dana Greene—Because he does not know any 
less than he did a year ago. 

C. H. Coster—Because all of Drexel, Morgan & 
Company’s money is notin General Electric. 

Henry Hine— Because Pittsfleld is во near New 
York. 

W. J. Johnston—Because the advertising public 
is so easily humbugged. 

W. А. Kriedler— Because he i8 not eating turkey 
alone this year. 

J. H. Rhotehamel—Because "Trusts are not in it 
in Missouri. 

C. F ot one Ravvy was found out 

rst. 

R. T. McDonald—Because John R. Fellows, 
and not De Lancey Nicoll, will try his case, 

E. I. Garfield—Because ELECTRICITY did not 
publish his record. 

Robert Corey— Because he is no fatter than he is. 

Charles D. Shain—Because he is not quite so fat 
as Bob Corey. 

A. H. Reece—Because he is not half as fat as 
Shain. 


T. C. Martin—Because Brother Johnston’s guns 
were only loaded with mud. 


Nelson W. Perry — Because he resigned the 
editorship of the Electrical World and once 
again 8 clear conscience. 


Paul T. Brady—Because he is no longer com- 
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pelled to earn his daily bread by digging 
postholes in Cooperstown. 

B. E. Sunny—Because his superiors are tarred 
with the same stick. 

Many Others—The same. 

H. M. Byllesby—Because he has got Sunny's 
job. 

Pennock— Because there is a sucker born every 
hour. | 

Wellington Adams— The same. 

Eugene Griffen—Because he can re-enter the 
army when General Electric busts. 

Samuel Insull—Because there are no flies on the 
Chicago licensee company. 

W. 8. Barstow—Because he will soon be superin- 
tendent of the finest central station in 
America. 

C. O. Baker—Because he has never known any 
reason for doing otherwise. 

T. Carpenter Smith—Because he can нау. like 
the late Governor of Wisconsin, ‘‘I seen my 
duty апа I done it." 

Lemuel Bannister— Because the Westinghouse 
Company has landed the choicest contracts 
of the year. 

James Godfrey—Because the feeder patent can 
be knocked into smithereens. 

Thomas A. Edison—Because tbe American 
patent system, notwithstanding ite faults, 
made him а rich man. 

Elihu Thomson— Because he was never in sym- 
pathy with the policy of extermination. 

D. P. Perry —Because he kept out of all combi- 
nations. 

Sigmund Bergmann— Because he got out at the 
proper time. 

Edward H. Johnson— Because if the next presi- 
dent of the General Electric Company could 
be elected by popular vote he would be the 
winner. 

A. D. Newton—Because the Eddy Company is 
working full time. 

Sam Booker—Because he has been recon- 
structed. 

James A. Roberts— Because the Democrats knew 
9555 to vote better than he gave them eredit 

or. 

John Muir — Because he made hay when the sun 
shone. 

H. J. Smith Because Nelson's ів in easy walk- 
ing distance from Pearl and Elm streets. 

E. E. Bartlett—Because the electrical trade 
appreciates high art. 

The Electrical Corporation— Because their mill- 

. ions of worthless bonds are at least un- 
assessable. 

Frank Sprague—Because he can survey the 
Edison wrecx with perfect composure. 

The Ames Heirs—Because they have escaped 
from Mr. Coffin’s clutches. 

H. S. Kaliske—Because all his eggs are not in 
one basket. | 

Dan Spruance—Because he is not compelled to 
spend all his time in Philadelphia. 

E. J. Spencer—Because he is not as other men 
are, | 

Alex. Lewis—Because he is now working for an 
honorable concern. 

John Seeley—Because he has boundless faith in 
the future. 

Charles Huntley—Because his company is mak- 
ing money. 

James Ayer—Because some other town will have 
to entertain the gang this year. 

Eugene Phillips—Because the boys are all fond 
of clams. 


John Beggs—Because he didn’t lose all that he 


O. T. Crosby—Because he gets credit for other 
men’s work. 

Siemens & Halske—Because they declined Mr. 
Coffin's million-and-8-half bonus. 

Charles G. Curtis—Because even his competitors 
admit that he has got a good thing. 

Parry Browniug—Because it is a long lane that 
has no turn. 

The Canal Mule—Because he has lost his job. 

The Canal Boatman— Because the trolley is less 
dangerous than the hind legs of the mule. 

олш Men—Because they don’t live in New 

ork. 


ELECTRICITY. 


New York Men—Because they don’t live in Chi- 
cago. 

Everybody—Because ELECTRICITY is published 
fifty-two times a year. 


Ешнеткісіту--Весатве it is better to be right 
than to be affluent. 


—— ááÀ 


CORRESPONDENCE. 


To the Editor of ELECTRICITY. 


Dear SIR: The article in Ёткотвтсттү of the 
date of November 22, in regard to the Ansonia 
Electric Company's affairs, was evidently written 
under а misapprehension, or in ignorance of the 
facts, and is therefore so apt to work aninjury to 
the company's creditors and an injustice to the 
previous management of the company that it 
seems to the writer proper that you should be in 
possession of the actual facts of the case. 

When through shrinkage of assets, losses by 
failures, and inability to make collections, owing 
to the general financial troubles and to the fail- 
ure of the company from whom it purchased 
most largely its material, and with whom it had 
an established credit for same, and who were 
large holders of its notes, given in payment of 
such material, the Ansonia Electric Company 
was unable to meet its obligations it put its 
property under the protection of the courts, 
without a single attachment or preference of any 
kind, for the benefit of all its creditors alike. 

The proposition referred to was made after a 
careful analysis of the character, condition and 
availability of the assets, and consultation with a 
number of the larger creditors and with their 
approval; and it involves the creditors’ abating 
40 per cent. of their claims to enable the com- 
pany to continue business, and thereby realize 
for them, free of expense, 60 per cent. of same 
in cash. The whole amount is secured by 
assets held for them in trust, and unless same is 
paid in full in eighteen months the claims re- 
main in full force, and it isthought the payments 
can be completed in much less time. 

No one who has carefully investigated this 
matter questions, and it is a fact, that much more 
can be realized, and more quickly, by thie plan 
than by liquidation of the company, with the 
sacrifices that would necessarily follow; and it 
is submitted to the creditors simply as a business 
proposition, whereby the greatest amount possi- 
ble will be realized by the creditors, and an old- 
established trade saved to the stockholders, 

It rests entirely with the creditors whether this 
plan be carried out or liquidation be enforced, 
and must be promptly decided. This proposi- 
tion has already the approval of nearly all of the 
large creditors and a majority of the smaller 
ones, and in case it is carried through, the 
management of the company will be in the hands 
of a board of directors composed of men of the 
highest standing in business circles, and will in- 
clude representatives of creditors. In view of 
these facts, the article referred to seems un- 
warranted, and, as before stated, evidently writ- 
ten under a misapprehension of the facts, and 
whatever action the creditors or any of them de- 
termine shall be taken, we wish them to under- 
stand now, what in case of liquidation they will 
surely realize, that we have in good faith pre- 
sented a proposition involving the least possi- 
ble loss to them through our misfortune. 

The writer will in any case continue in the 
business, and has given his whole time since the 
failure to the creditors’ interests; and even should 
they decide to liquidate the business, will assist 
wherever he isable in realizing the largest possi- 
ble amount for them out of the assets. 

Your truly, 
November 25, 1898. J. B. WALLACE. 
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Current Items. 


Ап apparatus which might apparently be of 
use in the arid sections of the West, which de- 
pend upon irrigstion to render the land pro- 
duetive, is described in the Proceedings of the 
Institution of Civil Engineers of Great Britain 
as having been devised by Mr. Diendenne. It 
serves to indicate the water level in а reservoir, 
boiler, etc., at any distance by means of electric 
signals conveyed by a telegraph wire. The float 
is connected by а cord to the edge of а circular 
sector free to turn on its centre, and the pull of 
the cord is counteracted by that of a dead weight, 
so that the angular motion of the sector always 
corresponds to the rise or fall of the float, The 
sector is of metal, and passes over, in its rota- 
tion, &number of metallic arms eqaally spaced. 
The electric current reaches these arms through 
the sector, во that in various positions of the 
sector different numbers of the arms are in the 
circuit. Another part of the transmitting appa- 
ratus is а semi-circle of ebonite, on which are a 
number of metal plates, each of which is sepa- 
rately connected by wire with one of the arms 
above spoken of. On this ebonite plate is a radial 
arm, which,when it revolves,successively touches 


each of the metal plates. At the 1 = 
tion, when it is desired to know the water level, 
all that is necessary is to complete the circuit by 
pressing a button. Suitable electro-magnetic 
apparatus then causes the radial arm to travel 
over the ebonite plate, and in doing so the circuit 
is made and broken for a number of times, which 
indicates the position of the sector, and so of the 
float. A telephone is used to count the number 
of breaks in the circuit, and any degree of pre- 
cision may be obtained by choosing the number 
of co arms to correspond with any desired 
scale. 


The Harrisburg (Pa.) Independent says: It 
is the mission of the city electric railroads to 
build upall outlying villages in the near and 
distant suburbs of such centres of population 
precisely as it has been the work of the monster 
trunk lines of steam railroads to increase pros- 
perity and population of cities through and along 
which they run. Any one who has carefully 
studied the progress in the improvement of Har- 
risburg has not failed to notice the steady system 
under which it has grown in population, real 
estate improvement and manufacturing and 
mercantile prosperity. Even the sudden appear- 


ance of a crisis in financial stringency could onl 
temporarily check this prosperity, from whic 
retarding influence the entire country is being 
also rapidly delivered. Our outlying villages 
and boroughs, now linked to Harrisburg by elec- 
tric motor railroads, will have their first winter’s 
experience thisand next year, in being so closely 
connected with a centre of large population, in 
the advantage of which they all profit. ” 


The San Francisco and San Mateo Railroad 
Company has met the necessity of relieving 
funeral parties of the tedious and fatiguing 
journey to distant cemeteries on hackney coaches 
by adding to its plant cars becomingly furnished 
for such service. A car lately put on the road 
for this purpose is not unlike a diminutive speci- 
men of the regular passenger car of the steam 
railroads, the only marked difference being the 
long plate-glass windows of the mortuary 
chamber. It is a dark olive green, trimmed with 
gold, and the name ‘‘ Cypress Lawn" appears 
uponthesides. The interior is fitted up in black 
walnut, with dark olive upholstery. The ceiling 
is done in blue and silver. The car is divided 
into two compartments. In one is the truck 


for the casket, with appliances for instantly bolt- 
ing it to the floor, and in the other, separated 
from the casket chamber by а ground-glass door, 
seats for the mourners. It seats twenty-four 
personsin the passenger compartment, with room 
for twelve or tourteen more in the seats in the 
chamber with the casket. The caris pulled by an 
electric locomotive. 
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The A. I. E. E. Badge. 


The Committee upon Badge and Certificate of 
the Àmerican Institute of Electrical Engineers 
has completed its labors, which have resulted in 
the adoption by the Institute of & standard pin 
or badge, that has already been described in 
these columns, and to meet with demands of cer- 
tain of the members the badge has been made 


[ a 


* FP -— 754% ECNE. O 
DouBLE LOCKET. DovBLE Looker. 
upina number of different forms, illustrations 
of which we present herewith. These can be 
secured upon application to the secretary, Ralph 

W. Pope, 12 West 31st street, New York. 
The exposed portions of these articles аге made 
of 18 karat gold with a backing of 14 karat gold, 


puc y. 


SINGLE LOCKET. 


WATCH CHARM. 
and are of the same general character as the 
badge, of which several] hundred have already 
been issued to members, The prices of the pin, 


lapel button, scarf-pin and watch-charm are 
slike, namely, $3; that of the single locket $8, 
and of the double locket $10. 

the Institute, which was 


— 


The certificate of 


&dopted at about the same time as thebadge, is 
now being issued. It is a handsome steel en- 
graving, and all active or full members are en- 
titled to receive it upon application to the 
secretary and upon the payment of $2 to cover 
cost of printing and engraving. 


The Westinghouse engine which operated the 
electric dynamos at the World's Fair made 85,- 
806,500 revolutions from the opening of the Fair 
up to October 80 without stopping. It turned 
five times every second and ran eighty-three 
Caya, two hours and fifteen minutes without a 

reak. 


Boston Notes. 


The New England Street Railway Company, 
which owns and operates an extensive system of 
electric street railways, is to pay its regular 


quarterly dividend of 14 per cent. notwithstand- 
ing the extraordinary depression that has pre- 
vailed so long throughout the territory covered 
by the company. 


This year the Amerivan Bell Telephone Com- 
pany paid to the State of Massachusetts а tax of 
$147,482. This money, assessed by the tax com- 


missioner апа collected by the treasurer, is dis- 
tributed among the towns and cities where the 
stockholders reside. About 80 per cent. of the 
Stock is held by citizens of Massachusetts, во 
four-fifths of the tax is distributed in this way, 
and the tax on the other 20 per cent. swells the 
revenue of the State. This State tax of $147,482 
indicates a valuation of $9,908,300 aftera deduc 

tion of the market value of the shares of foreign 
corporations held by the American Bell Tele- 
phone Company May 1, 1892, and must indicate 
an asserted market valuation for these Bell tele- 
phone treasury stocks of $22,561,200. If these 
stocks were held by any other persons, natural 
or artificial, residing in the commonwealth, they 
would have been subject to taxation, and if dis- 
covered by the assessors might have yielded, at 
the average rate, $335,710. 


We note with pleasure the gradua! improve- 
ment that is taking place throughout New Eng- 
land in the electrical business. Accounts are 
being more promptly paid, orders continue to 
come in freely and everybody is growing in- 
creasingly happy. This statement, however, as 
a fact, does not apply to the General Electric 
Company, the disintegrating process having be- 
come quite chronic, and everybody identified 
with the Trust is agog as to what is going to hap- 
pen next. The heads of departments, of whom 
there are very few now left, make no secret of 
the chaotic condition into which everything has 
drifted, and as the process of thinning out the 
ranks goes on apace, the inquiry goes round 
„Whose turn is it next to ро?” 


Phillipsdale is the practical title by which in 
future the new factory of the American Electri- 
cal Works, Providence, will be known. It needs 
scarcely to be stated that the above name has 
been adopted as a compliment to Mr. Eugene 
Phillips, the genial and universally esteemed 
president of this prosperous company, whose 
guests the electrical fraternity have been year 
after year at the annual clambake on the beauti- 
ful Providence River. 

The movement in favor of an electric road at 
Winthrop, Mass., is still agoing, and lively times 
are being experienced in that popular seaside 


resort. The younger citizens of the place, ap- 
preciating the advantages accruing from better 
transportation facilities, are very anxious to get 
a road put in before next summer, while the old 
residents, those who prefer to maintain thin 
just as they were in grandfather's day, аге up in 
arms against the suggested modern innovation, 
and so the fight is an interesting one. 


There are at the present time in process of 
construction in Boston some of the largest and 
handsomest switchboards for theatre and central 
station work that bave ever been built since 
electric lighting and power became a business. 
Boston is rapidly becoming one of the most im- 
portant electrical manufacturing centres in the 
country. 

The rubber insulated shield for application to 
the brake and motor handles on electric cars 
as а protection against shocks to the motormen 
has become a popular success. ELEcTRICITY 
had the pleasure of introducing them to the rail- 
way fraternity for Mr. J. J. Lewis, inventor, 
Boston, and they have been adopted every where. 

It has just been asserted bya local financier 
that the shrinkage in General Electric stock dur- 
ing the past few months has reduced the for- 
tnnes of Boston and New York parties who hold 
that stock by more than $10,000,000, and the 
shrinkage still continues. 

А Somewhat serious fire] occurred on Wednes- 
day night in Eliot street, Boston, just at a point 
where is а very thick network of overhead elec- 


tric wires. Whilethe firemen were handling one 
of the aerial ladders it came in contact with the 
wires and became strongly charged with current, 
with the result that several of the firemen re- 
ceived severe shocks &nd had to be removed in 
а semi-unconscious condition. This experience 
has stirred up the fire underwriters and fire com- 
missioners to the point where they are demand- 
ing that all wires shall be placed underground. 
A lively fight is anticipated. 


General News. 


What is Going on in the Electrical World. 


Seattle, Wash.—The Union Electric Company, 
which has a 10.000 incandescent lamp lighting 
сурау, has added a 2,000 light machine to its 
plant. 


Minneapolis, Minn.—A movement is begun 
here for the annulment of the lighting contract 
of the Brush Electric Company, and in favor 
of installing a municipal plant. 


Utica, N. Y.—The Utica Electric Light Com- 
pany bas been awarded the contract for lighting 
the city for three years from January 1, at which 
time its present contract expires. 


Halifax, N. 8.—An electric road is needed 
here, and the newspapers are urging its con- 
struction, using the success of the electric street 
railway in Yarmouth as an argument. 


Baltimore.—Some of the city papers are advo- 
cating the adoption of a municipal lighting sys- 
tem, and contend that the present lighting com- 
panies fail to give the city proper light. 


Canonsburg, Pa.—The Electric Light, Heat 
and Power Company have about concluded con- 
tracts for boilers, engines and electric appliances, 
and will proceed at once to the erection of a 
power house. 


Ottawa, III. There is a growing opinion here 
that an electric road is needed between Ottawa 
and Marseilles, and will certainly be built unless 
the Rock Island Railway officials give Marseilles 
better service. 


Newark, N. J.—A committee of the Board of 
Trade has recommended an electrical conduit 
system for Broad street, the principal business 
street of the city. Among those who favored its 
adoption was Prof. Edward Weston. 


Holland, Mich.—The $12.000 electric light 
bonds have been taken by outside capitalists, and 
now the Detroit Electric Light Company will 
commence immediately to put in the city plant, 
both for street and commercial lighting. 


Trenton, N. J.—Engineers representing the 
electric railroad syndicate were in Trenton last 
week overlooking the proposed route lying 
within the city limits for the road between New- 
ark and Trenton. Surveys will be made in the 
spring. 


Chillicothe, Ohio.—The affairs of the Chilli- 
cothe Electric Railway have got into a muddle, 
and the courts are now engaged in righting mat- 
ters. The indebtedness of the road amounts to 
$110,000 in round numbers, and a sale of the 
road would not, it is said, realize that sum. 


Montreal, Can.—The Street Railway Com- 
pany laid over forty-five miles of track during 
the past summer, and the Park and Island Rail- 
TA Сошрецу laid about eight miles of track 
to Back River in tbe latter part of the season. 
Both companies are using electrically propelled 
батв. 


Yonkers, N. Ү.-Тһе dispute between the 
city and the electric road having been settled. 
the company intend to materially improve the 
service of the road. New cars will be put on, 
the capacity of the power house will be increased 
and the running time shortened. New linesare 
also contemplated. 


Springfield, Mass.—The United Electric 
Company intend building a line from Winchester 
Park to Indian Orchard, for the purpose of con- 
veying to this city a portion of the electric power 
produced at the temporary station of the com- 
pany at Indian Orchard, where they have a 
water power of 600 H. P. already in use. 


Natchez, Miss.— Mayor W. G. | Benbrook of 
this city has published notice that sealed pro- 
posals will be received at the office of the city 
clerk until Thursday, December 7, at 4 P. M., for 
lighting the streets, alleys, parks and public 
buildings of this city with electricity for a term 


242 


ELECTRICITY 


Vol. v., No. 20 


———— M л  ————— = ——— M — M —M—— Mm 


of five years from March 1, 1894. in accordance 
with plans and specifications on file in said clerk's 
office. 


San Francisco.— There is some likelihood that 


when the new Mission street electric road goes 
into operation the storage battery system will be 
used instead of the overhead wires. Under the 
direction of the officers of the road experimen- 
ting with the storage system has been in progress 
for some time and it is thought now that so far 
ав the batteries are concerned every obstacle has 
been removed. 


Bel Air, Md.— The United States Automatic 
Service Co. have shipped from Boston to Bel Air 
generators for 650 incandescent lights and 300 
aro lights with equipments, for the purpose of 
lighting Bel Air and for railroad uses. The same 
company has asked for a franchise for laying 
railsthrough Bel Air, with the view of connecting 
it with the proposed electric railroad from Bel 
Air to Havre de Grace and Aberdeen. 


Goshen, Ind.—The franchises and street rail- 
way so far constructed of the Indiana Electric 
Power Company have been sold at receiver’s sale 
to Hatch & Chadwick, the contractors, for $20.- 
000. Thecourt also granted an order for the sale 
of the electric street railway of Elkhart for $40,- 
000. The sales are in the line of a consolidation 
of the two companies, and the connection of 
Goshen and Elkhart by an electric road next 
spring. 


Little Rock, Ark.—The city council has ap- 
propriated $30,000 for a new city electric lighting 
plant. The ordinance provides for an entirely 
new plant, with a new brick, slate roof, fire proof 
building on the site of the old one, with four 
sixty light dynamos, two engines—one в new one 
—entirely new modern. high tension machinery: 
the old plant to be taken in exchange for the new 
ав part, but additional, payment to the $30,000. 


New Haven, Conn.— The stock of the Edge- 
wood Avenue Street Railway has been transferred 
to a new set of owners, principaly New York 
capitalists. The new officers are: President, 
Winthrop G. Bushnell, of New Haven; vice- 
president and general manager, Fred. S. Ward- 
well, formerly of Duluth; se ry and treasurer, 
W. A. Spaulding, of New Haven; directors, in- 
cluding the above named gentlemen, Judge David 
Callahan, Harry I. Thompson and John 8. 
Bradley. 


Leavenworth, Kan.—The city council and 
Receiver Newman Erb of the Leavenworth Elec- 
tric Railway Company being unable to agree on 
a franchise, all the horse cars were stopped by 
the receiver on the 18th. he announcing that the 
company will abandon the present street rail way 
until such time as the council will permitit to be 
converted into an electric line. The company is 
changing the dummy line between the Fort and 
Soldiers’ Home into an electric line as permitted 
by an old franchise. 


Rome, N. Y.—The contract for the lighting 
of the city by electricity will be let in the spring 
if the authorities do not decide before that to in- 
stall & plant to be owned by the city, & project 
which seems to be favored by many prominent 
citizens. Тһе city charter says that a contract 
shall not be let by the council to extend over a 
year, but an effort will be made at the next ses- 
sion of the Legislature to have а bill passed 
whereby a contract for lighting the city may be 
made for а term of years. 


Milwaukee, Wis.—The plant of the Milwaukee 
Electric Power and Light Company was to be 
sold on the 16th inst. to satisfy в mortgage of 
$10,000, but a half hour before the time for the 
sale friends of the company put up the money 
and the sale was declared off. There has been а 
reorganization of the company. — The Milwaukee 
Are Light Company has been incorporated with 
a capital stock of $100.000. by Gottleib Wennin- 
ger. Henry A. Adler &nd Bernhard Conrad. 
The business will be to furnish electric light and 
power. Тһе new company will use the plant of 
the Milwaukee Power and Lighting Company, 
which it purchased. 


Denver, Col. — The Greeley circuit was opened 
by the Colorado Telephone Company cn the 
15th. adding Berthoud, Loveland. Fort Collins 
and Greeley tothe system. The following places 
are now connected by telephone in Colorado : 
Denver, Alma, Black Hawk. Berthoud, Boulder, 
Canon City, Cassels, Central City. Clifton House, 
Coal Creek, Colorado Springs, Como, Deer 
Creek, Erie, Fairplay. Fort Collins, Georgetown, 
Greeley, Golden, Idaho Springs, Jefferson, La- 


fayette, Leadville. Littleton, Longmont, Louis- 
ville; Manitou, Monument, Morrison, Nevada- 
ville, Pueblo, Rockvale. Silver Plume, South 
Pueblo and Williamsburg. 


Brooklyn, М. Y.—Permission has been 
granted the Broadway Ferry and Metropolitan 
Company to change its motive power from 
horses to electricity.—A patent has been granted 
to T. A. Remsen. of Brooklyn, for an automatic 
switch for street railroads, particularly those 
operated with electric power, though the inven- 
tion may be used upon any kind of a car. The 
switch is operated by means of an inner tread on 
one of the wheels. which, as the car approaches 
the switch, presses down a lever rising on the in- 
side of the track to the height of the rail. 


Chicago.— The telephone girls of the Chicago 
exchanges have organized the Chicago Telephone 
Operators’ Beneficiary Society, with the follow- 
ing officers : President, Allie Timms; first vice- 
president, Nora Wells; second vice-president, 
Emma Doolittle; treasurer, Julia McMahon; 
financial secretary, Mary Kelly; corresponding 
secretacy, Ida Sylvester; recording secretary, 
Carrie Babcock; inspectress, Lizzie Jackson; 
outside sentinel, Lizzie Lane; sergeant-at-arms, 
Irene Dover; chaplain, Sarah Elder. 


Cincinnati.—The Gas Company, after a pro- 
longed struggle, has been granted the right to 
furnish electric lighting for public and private 
use for twenty-five years for 20 cents per thou- 
sand watts.—The Boa: d of Aldermen have passed 
a Series of resolutions providing for the extension 
of existing electric lines of the Cincinnati Street 
Railroad Company over existing horse-car lines, 
and subsequently p ovide that all the street rail- 
road linesin Cincinnati shall be equipped for 
rapid transit, fare to be five cents, + nd the city to 
receive 5 per cent. of the gross receipts of all 
routes. 


Philadelphia.—The Inquirer says: The 
great success of the application of the trolley 
system of motive power to canal boats exhibited 
t the test made on the Erie Canal, near 
ochester. last Saturday. has had the effect of 
stimulating interest in waterway transportation, 
and the fact was developed yesterday that for 
some time past a survey of the canal of the 
Schuylkill Navigation Company has been in 
progress with a view to determining its availa 


bility for the introduction of the trolley system. 


The result has been to demonstrate that there is 
no canal in the country to which electric traction 
can be applied so successfully or so cheaply.” 


New York.—The stockholders of the Edison 
Electric Illuminating Company haye decided to 
issue $1,750,000 new bonds under the mortgage 
held by the Central Trust Company. The new 
issue is for purposes of construction. It will be 
devoted to the comp'etion of the new building at 
Pearl and Elm streets, and to construct the un- 
derground system.—The Park Board has received 
a communication from the General Electric Com- 
pany of Chicago, requesting the board to exam- 
ine an electric fountain used during the World’s 
Fair, with the idea of having it erected in Cen- 
tral Park. It was referred to Superintendent 
Parsons. —7 he Telephone Subscribers’ Associa 
tion hope to induce the State Legislature to pass 
a bill at the next session to cut down the present 
rental charged by the Metropolitan Tele- 
phone and Telegraph Company for instruments, 
$240 а year, toa reasonable figure. The compan 
claims that $240 a year is a reasonable rental. 
alleging that its net earnings for the last two 
years have not averaged six per cent. on the actual 
cost capital invested and that the dividend has 
been less than 73 per cent. 


Rochester, М. Y.—‘' Some additional experi- 
ments,” says the Democrat and Chronicle, 
“were made with the electric canal boat at 
Brighton yesterday (20th) inthe presence of City 
Electrician Barnes. acting for the State authori- 
ties. Under the direction of Eiectrician Ches- 
rown, of the Westinghouse Company, the rigid 
Street railway trolleys. which were used in the 
experiment on Saturday, were replaced by flexi- 
ble cables provided with simple hooks to attach 
to the trolley wires. By the use of this simple 
expedient the electricians were enabled to ma- 
nipulate the boat to much greater advantage than 
on Saturday. With the boat lying at the berm 
bank, the trolley hooks were passed out to the 
trolley wires by means of a pikepole, and the 
hooks placed in position. The boat was then 
backed into the channel by the operation of the 
motors. and sent up the lineat the speed of about 
four miles an hour. It passed under the bridges 


and through the lock, no difficulty being experi- 
enced with the improvised flexible trolleys. The 
boat was steered from one side of the channel to 
the other, and at the terminus of the line was 
turned around and started on its return trip, 
without the aid of the tug or pike poles. At the 
eastern terminus the boat was brought to its 
mooring place without the use of appliances 
other than the flexible trolleys. The voltage was 


about 300, and the current was somewhat less 


than on Saturday, leaving the developed electri- 
an Tei power about twenty as on the official 
rial." 


The Seesawing of Arc Lamps. 
Where arc lamps are run twoin series on incandescent 
circuits much annoyance has been caused by their inter- 
fering with each other's regulation. the result being an 


alternate feeding and separating of the carbons which 


has been termed '*seesawing." For those who do not 
wish to go into theory of this action, the simple analogy 
in the accompanying cut muy be interesting. It will be 
remembered that all lamps of this class have the feeding 
mechanism controlled by two magnets, one being on the 
main circuit and in series with the arc itself, while the 
other ts a shunt around the arc. Then as the carbons 
burn away and the arc lergthens, the comparative re- 
sistance of the two paths for the current changes and 
allows the lamp to feed the carbon. In the case of series 
lamps the main current is kept practically constant by 
the dynamo or its regulator, and the voltage at the lamp 
varies. But with a pair of lamps on a constant potential 
circuit the sum of the voltages remains unchanged, so that 
the increased consumption at one lamp will rob the 
voltage from the other, and vice versa. In other words 


THE SEESAWING OF ARC LAMPS. 


the left hand arc in the cut will have very little counter- 

electromotive force, so that most of the voltage will be left 
for the other one and will draw the right hand pair of 
carbons far apart. But this action exaggerates the dif- 
ference in voltage still more, until the left hand arc 
touches its carbons and then separates. Inthis way one 
pair of carbons will approach while the ot bers are separ- 
ating, the action being just as if they had a mechanical 

lever suspension as pictured. Mr. George Cutter, of Chi- 

cago, holds this matter of seesawing to be опе ої the 

greatest problems met in adapting arc lamps to incandes- 
cent circuits, but he thinks it із well met by the peculiar 
design of the Waterhouse lamps, ard it is said that users 

bear out his statement. At any rate the pictured analogy is 
interesting as showing & drawback which bas at last been 

overcome. 


Queen & Company’s Non-Inductive Direct Current Watt- 
meter. 


A dynamometer wattmeter constructed so as to work 
satisfactorily on alternate current circuits will work with 
equal satisfaction on continuous current circuits. The 
reverse, however, із not true. Masses of metal in proxim- 
ity to the moving parts introduce no errors in continuous 
current measurements, but in alternate current measure- 
ments their presence becomes fatal. Aside from а metal 
case. small pieces of metal near the system, and even the 
binding posts on the outside, are likely to introduce serious 
errors. Not only this but the inductance and capacity of 
the fine wire or potential circuit must also receive consid- 
eration. 

The instrument shown in the Figure ts constructed оп 
the incloged dynamometer principle, the case being of brass 
mounted on à wooden base bullt up of & number of sec- 
tions to prevent warping. The extra resistance, about 
8,000 ohms for a 110 volt circuit, is wound non-inductively 
and in sections on wooden spools placed inside the base, 
which 18 suitably ventilated. Within the case. half of 
which may be easily removed, are to be found both the 
fixed and movable coils, the latter coil consisting of from 
100 to 200 turns, depending on the range desired, of No. 34 
copper wire wound on a light mica form. "This coll 18 sus- 
pended from 8 rigid support by means of a fine phosphor 
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bronze Strip 144 inches long, a spring being provided at the 
bottom for the return current. Suitable guides and a 
clamping device are provided. the former to prevent the 
coll from being used when slightly out of centre due to 
improper leveling. A spiral spring attached to the torsion 
head serves as the control. The upper end of the pointer 
attached to the system plays over the zero of the scale: 
the same as in the dynamometer. The use of mercury 
being entirely avoided renders the instrument perfectly 
portable, and the employment of a large amount of extra 


resistance, along with the delicately constructed and sus- 


pended system, reduces to a minimum the power consumed 
by the wattmeter itself, and at the same time leaves it 
quick to respond to any change in the power being meas- 
ured. Inorder that the instrument may be applicable 
throughout a wide range of current, two pairs of fixed or 
current coils are provided, the one pair consisting of ten 
turns each with a carrying capacity of 25 amperes, and the 
other of one turn each with a carrying capacity of 250 am- 
peres, placed over the other coils. Thus, either 25 or 200 
amperes may be made to effect a complete revolution of 
the torsion head. The potential circuit may be made ap- 
plicable to the higher voltages by the mere insertion of 
more extra resistance. 


Premier Motors and Batteries. 


M. R. Rodrigues, manufacturing electrician, 17 and 19 
Whipple street, Brooklyn, has been actively engaged lately 
in making small electric railway cars to be run by his No. 
1 Motor, an exceedingly interesting contrivance for the 
pleasure and edification of young folks who are for- 
tunate enough toget them as presents during the holidays 
ог at any other time. The car ts about twelve inches long 
and the truck four inches gauge. It will carry over eight 
pounds at good speed. It is provided with a reversing 
switch of Mr. Rodrigues’s design which automatically 
reyerses current, and the car can run on Straight, ser- 
pentine, horseshoe or circulartrack. The complete out- 
fit, with eighteen feet of track, costs only $25.00. Samples 
can now be seen at the manufactory at above address. 

Mr. Rodrigues’s motors and batteries have a wide sale, 
and are highly approved by the trade. During the past 
week he has shipped motors and bluestone battertes to 
Central America, and has a large order for a full line of 
motors and the new No.2 Premier Battery for a California 
State Fair exhibit. 


The E. P. S. Company's Batteries. 


The Birmingham Central Tramways Company, England, 
after trying plates of other manufacturers for more than а 
twelvemonth, decided to renew the whole of the battery 
with plates manufactured by the E. P. 8. Company. 

Two batteries of the original plat: s manufactured by the 
Electric Construction Corporation (the then owners of the 
E. P. 8. patents), supplied more than two years ago, have 
been regularly working and giving excellent results. The 
following order speaks for itself: 

Birmingham Central Tramways, 
November 10, 1893. 
To ELECTRICAL POWER STORAGE CO. LTD. 
4 Great Winchester Street, E. С. 

Dear Sirs: With reference to your favor of the 1st inst., 
we beg herewith to order from you on behalf of the Bir- 
mingham Central Tramways Company: 960 Positive Sec- 
tions each of nine plates: 960 Negative Sections each of 
ten plates. Yours faithfully. 

KINCAID, WALLER & MANVILLE. 


The Worthington Condenser in Electric Lighting 
Plants. 
Many of the plants that were erected during the early 
period in the history of electric lighting were located 
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can easily be had for condensation, but are at the present 
time non-condensing. They are laboring under a back 
pressure of 14.7 pounds that is caused by exhausting 
against the atmosphere, where they should by all means 
be run condensing. 

The value of a vacuum to an engine under normal condi- 
tions is at a low estimate equal to 25 per cent. of the power 
developed by the engine running non-condensing. ‘This 
means that by the use of a Worthington Condenser the 
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and the steam engine, becomes motive power. The func- 
tion of the dynamo 18 tochange this power into its equiva- 
lent electricity and electricity in turn prcduces Nght. 
This light is the material that the company offers for sale. 
The cost. of the light is dependent primarily upon the cost 
of the coal, and any increased economy of the boilers or 
engines, improved belt transmission or dynamo efficiency, 
directly affects the profits in nearly like proportions. 
Upon changing an engine from non-condensing to con- 


amm 


Fic. 1. 


coal consumption can be reduced one-quarter to one-fifth 
with the same production of light, or the number of lights 
may be increased a fifth without burning more fuel. 

It is hardly necessary to more than intimate that this 
result 18 acceptable to any electric lighting company, and 
that this matter of Worthington Сордег вегз, ав an ad- 
junctto dynamo engines, should have ‘he most careful 
consideration. 

in cotton mills the steam plants are carefully arranged 
and have the attention that is necessary to insure the 
highest economy, and condensirg engines are quite gen- 
erally used; but the money paid for coal is of small im- 
portance when compared with the value of cotton manipu- 
lated by the company. Flour mills are also large users of 
power. and every effort is made to have the fuel bill as 
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sut the advice of qualified steam engineers or the benefit 
of advanced practice. The boilers and engines were not 
by any means the most economical, but answered wel!for 
time. 
A large number of steam engines in electric lighting 
‘ants are situated so that an adequate supply of water 


2. 


Small as possible, but still the much greater cost ofthe 
«heat places the cost of the coal in a secondary position. 

With electric light and power companies, however, the 
thing is very different ; the cost of fuel is tbe great ex- 
pense of maintenance. By the combustion of coal a latent 
energy is aroused, which, through the agency of steam 


densing it is found that the boiler pressure in many cases 
may be lowered fifteen to twenty pounds with nearly as 
high results. Doing this often lengthens the life of the 
boilers considerably, and ts very desirable to such as have 
had long service. 

Fig. 2 illustrates the ordinary Worthington pump having 
two double-acting pistons and fitted with water valves 
of rubber or metal as required. These pumps are designed 


for boller feeding, fire, hydraulic elevator and general 
service. 


Morse's Lightning Calculator. 


` Messrs. Cushing & Morse, General Western Agents for 
Day's Kerite Wires and Cables, 225 Dearborn street, Chi- 
cago, are distributing to the trade and friends a new de- 
vice for determining at sight the size wire required for 
апу number of 1ncandescent lamps any distance from point 
of distribution. It is not a cumbersome book of tables, 
but consists of two cardboard disks on a single pivot. You 
simply multiply the distance by the number of lamps; the 
result is the number of lamp feet. You then turn your 
disk to the nearest corresponding number, and the size 
wire wanted, at any percentage of loss, is at once indi- 
cated. 

Ав there may be many persons іп their territory 
whom they unintentionally have overlooked, they desire 
that all such send their address to them and they will re- 
ceive this really valuable article. 


An Electric Car Elevator. 


An electric car elevator has recently been placed in the 
Bartlett Street Car House of the West End Street Railway 
Company, Boston, which 1s probably the largest electric 
elevator in the United States. 

The platform of this elevator is 40 feet long, 12 feet wide, 
weighs some five tons and carries a system of locks which 
support the platform at the floor, rendering it rigid while 
running on and off the heavy cars. The machine is sup- 
ported on I beams directly over the wellway. 

It comprises a system of gearing so constructed that 
friction is reduced toa minimum, and the power applied 
to move the load 18 distributed over the whole area of the 
platform. 

The elevator is of very simple and efficient construction; 
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it ra'ses the heavy cars quickly and easily, and is under 
the perfect control of the operator. It was built by Geo. 
T. McLauthlin & Company, 120 Fulton street, Boston, who 
have constructed a similar elevator for the Union Railroad 
Company, Providence, R. I. 


Commercial Netes. 


The Metropolitan Electric Company, Chicago, are re- 
ceiving a great many orders for the Paiste Adjustable 
Clutch for T.-H. Arc Lamps. This is the only clutch made 
trat can be adjusted to the carbon rod, and can never 
wearout. They are also selling the Paiste Lower Contact 
Bushing for T.-H. Arc Lamps. This bushing insures a 
perfect contact to the carbon rod without the ald of small 
brushes. 


On December 1 Cummer, Craig & Company will consoli- 
date their office, stock rooms and workshop at No. 69 
Broad street, Boston, Mass. With increased facilities they 
will be able to exhibit the productions of the manufac- 
turers for whom they are selling agents, to wit: American 
Wire Glass Manufacturing Company, Bishop Gutta-Percha 
Company, Crocker-Wheeler Electric Company, Frisbie 
Elevator and Manufacturing Company, General Incan- 
descent Arc Light Company, Interior Telephone Com- 
pany, Star Electric Lamp Company, Waddell-Entz Com- 


pany. 


INCORPORATIONS. 


The Monett Electric Light, Power апа Ice Company, 
Monett, Mo.—to manufacture electric light, power and 
ice. Capital stock, $50,000. Promoters: D. J. Young, Fort 
Smith, Ark.; J. F. Carr, Springfield, Mo.; W. Т. Hamilton, 
Monett. 


The Georgetown Water and Electric Company, George- 
town, Texas—to supply water, Nght, heat and power to 
the public. Capital stock, $100,000. Promoters: A. 8. 
Fisher, W. K. Makemson, E. E. Taylor, J. W. Robertson, 
Georgetown, Tex.; W. L. Vining, Austin, Tex. 


Wauconda Telegrapb and Telephone Company, Wau- 
conda, Ill. Capital stock, $2,500. Incorporators: А. J. 
Coykendall, Robert Harrison and others. 


The Globe Electric Light Company, Portland, Me.—to 
manufacture and deal іп all kindg of lampp for electrical 
and other uses. Capital stock, $300,000. Promoters: 
Relnold Berrenburg, Carl Bartels, Joseph P. Sprang, all of 
Boston, Mass. 


The Home Industrial Association, Port Angeles, Wash. 
—to operate electric light and power plants, water works, 
etc. Capital stock, $50,000. Promoters: Geo. Venable 
Smith, J. F. Smith, Thos. Jarvis, J. E. Beam, Elliott E. 
Beaumont, Port Angeles. 


The Freeland Electric Light, Heat and Power Company, 


Freeman, Pa.—to supply light, heat and power by electric- 
ity to the public of Freeland, etc. Capital stock, $15,000. 
Promoters: Fred. W. Bleckley, Scranton, Pa.; Harry E. 
Sweeney, Drifton, Pa.: Wm. H. Boyer, Scranton, Pa. 


The Commercial Electrical Engineering Company of 
Detroit, Mich., has filed articles of incorporation. Capital 
stock, $50,00C. 


The South Jersey Electric Company, Jersey City—to 
generate and supply electricity to be used for motors, 
lighting and heating, and the manufacture of all machin- 
ery and appliances used in electrical business. Capital 
stock, $100,000. Incorporators: Dr. Henry A. Mandeville, 
William H. Curtis, Stevenson Constable, J. R. Weeks, 
Frank Brewer, Frank A. Wright and Charles A. Cregan. 


The Conduit Construction Company, New York City—to 
construct electrical conduits in connection with electrical 
railways; to introduce improved methods of propelling 
street and tram cars by underground trolleys, and to re- 
piace street railroad tracks and install thereon improved 
devices for propelling cars electrically. Capital stock. 
525.000. Directors: ‘homas С. Buck, Charles W. Keep 
aud Julien Meyers, of New York City ; Robert L. Keon, of 
Montclair, N. J., and John J. Green, of Boonton, N. J. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT I88UED NOVEMBER 14, 1898. 


BLECTRIC RAILWAYS AND APPLIANCES. 


508,472. Fender for Electric Cars, etc. Caleb N. Homan, 
Lawrence, Mass. Filed Jan. 9, 1898. 

508,538. Electric-Railway Trolley. James Chase, Roches- 
ter, N. Y. Filed April 8, 1893. 
508,589. Electric-Hallway Trolley. Stephen D. Field. 

Stockbridge, Mass. Filed March 2, 1891. 

808 578. Conduit for Electric Rallways. Archibald J. 
Robertson, New York, assignor to himself, George S. 
Brush, Brooklyn, and Henry Carey, Elm Park, N. Y. 
Filed Jan. 6 1891. Renewed April 4, 1893. 

508,615. Electric Railway. John C. Henry, Westfield, N.J. 


Filed Sept. 10, 1892. 

508,622. Klectric-Railway Trolley. Walter H. Knight, 
New York. М. Y. Filed Aug. 10, 1888. 

508.633. Electric-Railway Motor. Edward р. Priest, 
Lynn, assignor to the General Electric Company, Bos- 
ton, Mass. Filed Feb. B. 1893. 

508,669. Trolley for Electric Railways. Norman C. Bassett, 
Lynn, Mass., assignor to the Thomson-Houston Elec- 
tric Company of Connecticut. Filed July 18, 1892. 


506,672. Switch for Electric Railways. Edward M. Bent- 
ley, New York, N. Y. Filed Aug. 31, 1889. 

508,608. Brake Apparatus for Electrically-Propelled Cars. 
Francis O. Blackwell, New York, N. Y., assignor to the 
Thomson-Houston Electric Company of Connecticut. 
Filed Sept. 16, 1889. 

443. Electric-Kailroad-Track Cleaner. 
nor, Passaic, N. J. Filed June 26, 1898. 

508,771. Construction of Trolley-Libes. George Q. Sea- 
man, Brooklyn, N. Y.. assignor to himself, Alexander 
Wilson and William Jones, same place. Filed July 22, 


1893. 

508,806. Electric Brake for Railways. Armand de Bovet, 
Paris, France. April 23. 1892. Р 

508,807. Converter System for Electric Railways. Charles 
S. Bradley, Yonkers, М. Y. Filed May 81, 1887. 


BLECTRIO LIGHTS AND APPLIANCES. 


508,482. Electric Lamp for bicycles. George Mayr, Brook- 
lyn, assignor of one-half to Elkin Farmer, New York, 
N. Y. Filed March 27, 1893. 

508,559. Electric-Lighting System. Theodore A. Willard, 
Norwalk, Ohio, assignor to the United States Wind 
Engine and Pump Company, Batavia, III. Filed Aug. 


508,616. Electric Car-Lighting System. 
Westfleld, N. J. Filed April 3, 1898. 
508,628. Stand for Testing Electric-Arc Laraps. Edward 
R. Knowles, Middletown, Conn., assignorto the Schuy- 
ler Electric Company of Connecticut. Filed Nov. 29, 


1892. 

508,642. Search-Light. Albert L. Rohrer, Lynn, Mass., as- 
signor tothe ''homson-Houston Electric Company of 
Connecticut. Filed June 20, 1892. 

508.647. Zlectric-Lighting System. Elihu Thomson. 
Swampscott, Mass., assignor to the Thomson- Houston 
Electric Company of Connecticut. Filed Aug. 12, 1891. 

508,656. Klectric-Arc Lamp. Elihu Thomson, Swampscott, 
Mass., assignor to the Thomson-Houston ectric 
Company of Connecticut. Filed Feb. 4, 1892. 

508,659. Leading-In Wire for Incandescent Lamps. Elihu 
Thomson, Swampscott, Mass, assignor tothe Thom- 
son-Houston Electric Company of Connecticut. Filed 
May 23, 1892. 

506,678. Apparatus for Treating Filaments for Incandes- 
cent Electric Lamps. Henry D. Burnett. Lynn, and 
Samuel E, Doane, Swampscott, Mass.. assignor to the 
селе! Electric Company of New York. lled Aug. 


Hugh O'Con- 


John C. Henry, 


DYNAMOS, MOTORS, ETC. 


508,498. Method of Regulating NOIERKO ABE Alternate- 
Current Electric Generators. William Stanley, Jr., 
Great Barrington. Mass., asgignor tothe Westinghouse 
Electric and Manufacturing Company, Pittsburg, Pa. 
Filed Oct. 18, 1888. 

508,624. Brush-Holder for Dynamo-Electric Machines. Ей. 
ward R. Knowles, Middletown. Conn., assignor tothe 
Schuyler Electric Company of Connecticut. Filed 
March 20, 1893. 


508,680. Fluid-Pressure Device for Controlling Electric 


Motors. Horace F. Parshall, Lynn, Mass., and John W. 
Darley, Jr., Baltimore, Md., assignors to the General 
Electric Company, Boston, Mass. Filed May 6, 1893. 
508,634. Mounting Armatures for Dynamo-Electric Ma- 
chines. Edward D. Priest, Lynn, assignor to the Gen- 
ога Electric Company, Boston, Mass. Filed May 15, 


508,686. Connector for Dynamo-Electric Machines. Henry 
G. Reist and Jonathan P. B. Fiske. Lynn. Mass, as- 
signors to the Thomson-Houston Electric Company cf 
Connecticut. Filed July 3, 1891. 

508,689. Machine for Boring out the Standards and Field- 
Magnets of Dynamo-Electric Machines. John Riddell. 
Saugus, assignor to the Thomson-Houston Electric 
Company, Boston, Mass. Filed Aug. 26, 1892. 

508,649. Protection for the Insulation of Dynamo-Electric 
Machines. Elihu Thomson, Swampscott, Mass., as- 
signor to the Thomson-Houstop Electric Company of 
Connecticut. Filed Aug. 26, 1891. 

508.658. Dynamo-Riectric Machine or Motor. Elihu Th^m- 
son, Swampscott. Mass., assignor to the Thomson- 
1 Electric Company of Connecticut. Filed May 
93, 1 * 5 

508,710. Fan Motor. Warren S. НІШ, Hyde Park, Mass. Filed 
June 7, 1893. 

508.721. Alternating-Current Motor. John F. Kelly and 
Cummings C. Chesney. Pittsfield, Mass., assignors to 
the Stanley Laboratory Company, same place. Filed 
Jan. 16, 1* 93. 

508,880. Electric Generator. Warren S. Hill. Hyde Park, 
Mass., i gnor to the W. 8. Hill Electric Company, 
Portland, Me. Filed April 12, 1893. 


BATTERIES. 


508,751. Battery Element. William Mills, Elizabeth. N. J., 
N Apu tothe New York Carbon Works, New York, 
N. Y.. and Newark, N. J. Filed Oct. 18, 1892. 

508,807. Battery Element. William Mills. Elizabeth, N. J. 
Filed Nov. 11. 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


508,829. Telephone-Transmitter. Eloy Norlega. Mexico, 
Mexico. Filed Feb. 4, 1891. 

508,830. Electric Telephone. 
ico. Filed Aug. 25, 1892. 


SWITCHES, SWITCHBOARDS, ETC. 


508,625. Switch-Box for Controlling Electric Circuits. Ed- 
ward R. Knowles, Middletown, Conn., and Edwin H. 
Park, Millbury. Mass., assignors to the Schuyler Elec- 
tric Company of Connecticut. Filed March 31, 1893. 

508,696. Stand for Controlling Electric Circuits. Edward 
R. Knowles, Middletown, Conn., assignor to the Schuy- 
ler Electric Comoany of Connecticut. Filed May 10. 
1898. 

508,638. Means for Regulating Multiphase Currents. Ed- 
win W. Rice, Jr., Lynn, Mass., assignor to the Thom- 
son-Houston Electric Company of Connecticut. Filed 
Jan. 19, 1892. 

508,641. Switchboard for Power-Stations. Albert L. Rohrer, 
Lynn, and George W. Mansfield, Melrose, Mass., as- 
signors to the Thomson-Houston Electric Company of 
Connecticut. Filed March 5. 1891. 

508,646. System of Electrical Distribution. Elihu Thom- 
son, Swampscott, Mass., assignor to the Thomson- 
1980 Electric Company of Connecticut. Filed Dec. 
19. 1890. 

508,838. Electric Distribution. Edwin W. Rice, Jr., 
Swampscott, assignor to the General Electric Com- 
pany, Boston, Mass. Filed May 18, 1898. 

508,859. System of Electric Distribution. Edwin W. Rice, 
Jr.. Swampscott, assignor to the General] Electric Com- 
pany.Boston, Mass. Filed May 81, 1893. 

508,898. System of Electric Distribution. Walter S. Moody, 
Lynn, assignor to the General Electric Company, Bos- 
ton, Mass. Filed March 17, 1893. 


Eloy Noriega, Mexico, Mex- 


TRANSFORMERS. 


508,422. Current Transformer. William H. Hornberger, 
Elkhart, Ind. Filed Dec. 17, 1892. 

508,650. Electrical Transformer. Elihu Thomson, Swamp- 
scott, Mass., assignor to the Thomson-Houston Elec- 
tric Company of Connecticut. Filed Aug. 28, 1891. 

506,654. Cooling Transformer. Elihu Thomson, Swamp- 
scott, Mass., assignorto the Thomson-Houston Elec- 
tric Company of Connecticut. Filed Feb. 4, 1592. 

506,655. Electric Transformer. Elihu Tnomson, Swamp- 
scott, Mass., авзішпог to the Thomson-Houston Elec- 
tric Company of Connecticut. Filed Feb. 4, 1892. 

508,688. Electric Transformer. Axel Ekstrom, Lynn, 
Mass., assignor to the General Electric Company of 
New York. Filed Nov. 16, 1892 


MISOBLLANEOUSB. 


508,489. Device for Indicating Synchronism. Charles F. 
Scott, Pittsburg, Pa., assignor to the Westinghouse 
Electric and Manutacturing Company, same place. 
Filed Sept. 28, 1892. 

508,518. Electric Door Opener. Harry T. Johnston, New 
York, N. Y. Filed May 19, 1898. 

508,613. Underground Electric Conductor. John C. Henry, 
Westfield, N. J. Filed Aug. 8, 1892. 

508,620. Field Magnet Coll and Method of Manufacturing 
Same. Joseph Johnson and Caryl D. Haskins, Lynn, 
Mass., assignors to the General Electric Company of 
New York. Filed May 2, 1898. 

508,629. Safety Cut-Out. Olof Offrell, Middletown, Conn., 
assignor to the Schuyler Electric Company of Connecti- 
cut. Filed Dec. 5, 1892. 

506,682. Electric Arc Disrupter. William B. Potter, Lynn, 
assignor to the General Electric Company, Boston, 
Mass. Filed July 18, 1898. 

508,687 Armature Core. Henry G. Reist, Lynn, assignor 
to the General Electric Company, Boston, Mass. Filed 
May 24, 1898. 

508,648. Connector for Electro-Magnet Coils. Martin О. 
Southworth, Lynn, assignor to the General Electric 
Company, Boston, Mass. Filed Jan. 31, 1898. 

508,648. Lightning Arrester. Elihu Thomson, Swamp- 
scott, Mass., assignor to the Thomson-Houston Elec- 
tric Company of Connecticut. Filed Aug. 26, 1891. 

508,651. Contact Apparatus. Elihu Thomson, Swamp- 
scott, Mass., assignor to the Thomson-Houston Elec- 
tric Company of Connecticut. Filed Sept. 17, 1891. 

508,652. Electric Cut-Out. Elihu Thomson, Swampscott, 
Mass., assignor to the Thomson-Houston Electric Com- 
pany of Connecticut. Filed зер 17, 1891. 

508,658. Insulating Composition. Elihu Thomson, Swamp- 
scott, Mass., assignor to the Thomson-Houston Elec- 
tric Company of Connecticut. Filed Nov. 2, 1891. 

508.657. Reactive Coll. Elihu Thomson, Swampscott, 
Mass., assignor to the Thomson-Houston Electric Com- 
pany of Connecticut. Filed Feb. 15. 1892. 

508,660. Detector for Electric Current Meters. Elihu 
Thomson. Swampscott, Mass., assignor to the General 
Electric Company of New York. Filed Nov. 25, 1892. 

508,661. Electric Meter. Elihu Thomson, Swampscott, 
assignor to the General Electric Company, Boston, 
Mass. Filed May 12, 1893. 

508,669. Indicating Apparatus for Electric Circuits. Elihu 
Thomson. Swampscott, assignor to the General Elec- 
tric Company. Boston, Mass. Filed July 1, 1898. 

508,671. Kheostat. John B Blood. Lynn, Mass., assignor 
to the Thomson. Houston Electric Company of Con- 
necticut. Filed Feb. 28, 1892. 

508,680. Electric Elevator Arthur T. Chase, Cambridge, 
Mass., assignor to the Thomson-Houston Electric 
Company of Connecticut. Filed Dec. 16, 1891. 

508,687. Cleat for Electric Wiring. Frederic A. Duggan, 
Trenton, N. J. Filed June 38. 1893. 

508.691. Electric Elevator Controller. Jonathan P. B. 
Fiske, Lynn, Mass, assignor to the Thomson-Houston 
Electric Company of Connecticut. Filed July 18, 1891. 

508,699. Rheostat for Controlling Electrically Operated 
Dental Apparatus. Jonathan P. B. Fiske. Lynn, аз- 
signor to the General Electric Company, Boston. Mass. 
Filed July 10, 1898. 

508,804. Process of and Apparatus for Dissociatirg Salts 
of Alkalies by Electrolysis. Henry 8. Blackmore, 
Mount Vernon, N. Y. Filed Sept. 8, 1892. 

508,8?7. Magnetic Permeameter. Edgar D. Knap. Schenec- 
tady, and Revern D. Sprong, Éast Greenbush, N. Y. 
Filed June 98. 1898. қ 

г08.851. Electric Brake. Ernest B. Skinner, Ogden, Utah. 
Filed Jan. 21, 1898 

508.871. Electrical Contact Making Device. William к. Z. 
Desant, New York, N. Y.. assignor to the Desant Elec- 
tric Company of Ohio. Filed Dec. 14. 1892. 

508,887. Electrical Condenser. Jobn F. Kelly, Pittsfield, 
Mass.. assignor to the Stanley Laboratory Company, 
same place. Filed June 10, 1893. 


RE-ISSUES. 


11,386. Multiple Switchboard. Milo G. Kellogg. Chicago, 
IH. Filed Dec. 8, 1890. Original No. 882.477, dated May 


8, 1888, 

11,87. Multiple Switchboard. Milo 0. Kellogg, Chicago, 
III. ў цес Jan. 8, 1891. Original No. 888.062, dated Aug. 
21. А 

11,888. Multiple Switchboard. Milo G. Kellogg. Chicago. 
III. Filed Jan. 23, 1891. Original No. 398,508, dated Nov. 
97. 1888. 


To Inventors and Others. 
United States and Foreign Patents Procured. 


A PATENT DEPARTMENT has been estab'ished in 
connection with the publication office of ELECTRICITY, for 
the transaction of all business connected with the procur- 
Ing of patents on Inventions and devices of all classes. The 
object is to furnish inventors and others, at moderate cost, 
with a reliable. well-equipped and accommodating bureau 
through which they may be aided ip procuring United 
States and foreign patents and obtain all information 
necessary to a successful prosecution of their claims. 

Immediate attention will be given to inquiries and 
orders by addressing 

T. F. BOURNE, 
Manager Patent Department ELECTRICITY, 
6 Park Place, New York City. 
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New England Butt Company. 


A Brief History of a Great Manufacturing Concerg— its 
Enterprise and Productions. 


The city of Providence, R. I., is entitled to 
rank as one of the foremost cities in the United 
States for the diversity of its manufactures of an 
engineering and electrical character, its famous 
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draughtsmen, iron-founders and machinists only 
were employed. Inventors needing their inven- 
tions developed and perfected soon found that 
the managers of this company were the men with 
whom to trust their ideas, with the assurance 
that they could and would be worked out there 
satisfactorily if anywhere. Thus it was thatthe 
Butt Company rapidly expanded into one of the 
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New ExdLAND Burr CowPANY—BRaAIDER MACHINE ЗНОР. 


engines, electric cables and wires, fine engineer- 
ing tools, locomotivesand other apparatus being 
known all over the world. It wasin Providence 
that some of the earliest engineering works and 
foundries were established, and the fine reputa- 
tion made years ago is still maintained and is 
surpassed by none; hence it is that so many fac- 
iories of various kinds have been equipped by 
the genius and skill that have found a habitation 
and а name in the capital of ‘ Little Rhody.” 

In Providence is located the well known firm 
whose title, familar to everybody, appears at the 
head of this article. 

It is now over half a century since Mr. Nicholas 
A. Fenner established himself in Providence 
as & manufacturer of butt hinges, & specialty 
which was embodied in the original title of the 
concern and which is still retained, though the 
manufacture of that particular class of goods to- 
day forms but & small part of the large and varied 
business now done by this prosperous company. 
Fifty years ago thiscountry had entered on that 
period of growth and development which has 
known few. if any, pauses in the march of prog- 
ress. The laying out and building up of towns 
and cities from the Atlantic to the Pacific called 
foran enormous output of builders’ hardware, 
and hinges formed animportant item. To supply 
the extraordinary demand Mr. N. A. Fenner 


contributed largely by his genius, skill, enter- 


prise and push. Soon the fame of his goods had 
reached everywhere and the market became so 
wide that his manufacturing facilities had to be 
constantly increased. Gradually he worked into 
other lines, and began the manufacture of a 
large variety of domestic or household appliances 
wrought in metal, until he ranked as the fore- 
most in his line of business. 


Then, as time rolled by, the manufacturing in- 
dustries of the land required special machinery 
of many kinds, and so, gradually, the hinge fac- 
tory became an engineering works of vonsid- 
erable importance. First - class engineers, 


best and most widely known firms in the coun- 
try, and eujoyed a measure of prosperity and 
success of which any firm might be proud. Then 
when the electrical business tock tangible shape 
and bore evidence of some day becoming an im- 
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ment, and ere long had on the market some of 
the very best machines known to the trade. АП 
and everything that human ingenuity could de- 
vise was incorporated in these various machines, 


апа the demand for them grew rapidly. Every- 


thing in the shape of a machine for preparing 
wires, whether small or large, to be used for the 
transmission of the electric current was designed, 
made and sold; and so high class in material 
aud workmanship, as well as efficient in design, 
were these special devices that they quickly as- 
sumed а foremost position on the market and 
commanded а ready sale every where. 


This necessitated frequent enlargements of 
their facilities and the employment of more 
hands, until ina few years the works covered 
several acres. But the manufacture of braiding 
machines did not by any means exhaust the re- 
sources of this company. They branched forth 
into the manufacture of machinery for making 
cables, tapeing machines, both vertical and hori- 
zontal, for covering wires with adhesive tapes; 
also winding machines. | 


To attempt to describe any ог all of these ma- 
chines in an article like the present one would be 
impossible; they are во full of detail, so ingeni- 
ous in construction and perfect in operation that 
they have been adopted by almost every manu- 


. facturer of electric wires апа cables throughout 


the world. Ав we have said, these machines are 
made for covering wires of all diameters up to 
armoring of submarine cable and down to the 
finest magnet wires. These processes are carried 
on not with short lengths simply, but are во 
adapted that wires of any required length can be 
as easily manipulated. A great many of these 
machines have been made and shipped. Hundreds 
of them are now in use in South America, Eng- 
land, all over Europe, and even China and Japan 
are good customers. Machines are also made for 
the manufacture of fancy trimmings such ав are 
now in such general use for ladies’ wearing ap- 
parel—indeed, the machines of this company are 


New ENGLAND Burr Company—A CORNER IN THE FOUNDRY. 


portant factor in modern civilization, the mana- 
ging head of the New England Butt Company 
was not slow to appreciate the prospective possi- 
bilities of the new business, and began the de- 
signing and manufacture of braiding machines 
for covering electric wires. In this they soon 
became as successful as in every other depart- 


adapted for every conceivable use. 

Determined to keep up with the times, the New 
England Butt Company went more extensively 
into the electrical business, and with the extensive 
foundry they were running they undertook the 
manufacture of high-grade castings for all 
electrical purposes, and soon achieved dis- 


Dec. 6, 1995 


ко атасына... С Lu Lu LE ышы 


unguished success. One of their largest depart- 
ments, both foundry und machine shop, is kept 
constantly running on electrical work; and 
having made a close and thorough study of the 
making of castings of the right magnetic qual- 
ity for electrical work, thie company enjoys an 
enviable reputation for this class of castings. 
They possess one of the largest and best equipped 
foundries in the country. Their mixtures of iron 
for the electrical business cannot be surpassed ; 
and in the finer and smaller castings, as well as 
the larger and heavier ones, they doa business 
aggregating many hundreds of tons every year, 
and every one of their customers has learnt to 
know that the orders entrusted to the New Eng- 
land Butt Company will be filled in a manner 
that leaves nothing to be desired. 

The Frontispiece and illustrations, showing 
interiors of some of the shops, together with a 
portrait of Mr. Н. N. Fenner, son of the original 
founder of the firm, and now the treasurer and 


H. N. FENNER, 

Treasurer apd General Manager of New England Butt Co. 
general manager of this prosperous company, 
will give some idea of the general character of 
one of the best known firms in the conntry, and 
ane to whom the electrical fraternity is largely 
indebted for most valuable aid in the develop- 
ment of the great electrical industry. 


A Mammoth Chimney. 

The Division Avenue electric plant of the 
Brooklyn City Railroad Company is regarded as 
the largest in existence, and its massive chimney 
has taken its place among the wonders of the 


Tt surpasses every chimney known in the 
оа its flue, the latter measuring 17 м P ou 
Ай» 


і is 882 feet 8 inches in height. 
cour Scotland, there is a chimney 425 feet high, 
but its flue does not exceed 9 feet in diameter. 
The chimney at Frieberg, in Saxony, has a height 

of 552 feet 6 inches, but 1ts flue is several feet less 
in diameter than the Brooklyn chimney. Other 
chimneys in this country exceed the Brooklyn 
chimney in height, but none is said to equal 1t in 
capacity.  Thirty-six boilers will feed their smoke 
to the great shaft. These will run six engines of 
1.000 horse power each. This is the minimum 
ower. but each engine сап be counted on for 
сане, 50 per cent. increase in that figure, which 
will make the combined power aggregate nearly 
10,000 The big building. or series of buildings, 
which in conjunction with the boilers, engines, 
dynamos and the big chimney form the company's 
lant, has а fronting on the river of 281 feet. 
The depth from Kentavenue on the south side is 
255 feet, the depth on the northern or Division 
avenne side is 216 feet, and the frontage on Kent 
avenue 18 173 feet. Fully $60,000 has pen e 
ded in the erection of the chimney, anc e 
Pto xpenditure in the plant as a whole will ap- 
d h 383.000.000. The consulting engineer of 
Pto work was F. S. Pierson and the chief engineer 
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Electricity in the U. S. Weather Bureau, 
Exhibit at the World’s Fair. 


— 


BY C. W. SWOOPE. 


A little to the west and north of the Govern- 
ment Building in the '' White City" stood а 
small, neat, and apparently an insignificant 
building. known ав the United States Weather 
Bureau Station and Exhibit. No doubt many 
passed this little building in their tour of the 
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which are four cams; leading off spring contacta 
press upon each of these, and the cams are so 
adjusted with reference to the position of the 
vane that for each particular position, such as 
north, an electric circuit will be completed 
through one of the sliding. contacts; thus each 
of the four cardinal points of the vane completes 
a separate circuit through the sliding contacta. 
The contact spring is quite novel and somewhat 
different from the brush used on small dynamos. 
A roller or dise is mounted on & shaft held in 


grounds, but the easual observer who chanced песо by two arms and a spring pressing against 


ought to have felt well paid for his curiosity, for 
here the Government had gone to considerable 
pains to give the public an opportunity to вее, 
understand and learn tke mysteries of the 
Weather Bureau Service and just how Uncle 
Sam's Prophets" deciced what the future condi- 
tion of the weather was going to be. The station 
was fitted up similarly to those established 
thronghout the country. and all of the instru- 
ments were in actual working order, thus afford- 
ing an excellent opportunity to those interested 
in meteorolgy. 

We read naturally enough in the daily papers 
the reports and statistics of the Weather Bureau 
Service, but how few realize and understand how 
sach results are obtained. Itis in formulating 
and gathering these results that electricity plays 
such an important and useful part, much mate- 
rial progress having been made iu the last few 
years, as will be seen in the instruments manu- 
factured to-day for such purposes, which would 
not be possible were it not tor electricity. 

One of the most interesting instruments on 
exhibition was the anemometer, used in meas- 
uring the force or velocity of the wind. It con- 
sists of two parts, the revolving vanes or ane- 
mometer proper and the graphical recording 
instrument. 

The former consists of four hollow hemispher- 
ical cups, the concave parts facing in the same 
direction around a circumference, mounted upon 
cross arms at right angles to each other. At the 
intersection of the cross arms tiey are fastened 
to a vertical axis suitably supported but free to 
move with a small amount of friction. Upon the 
lower end of axis is an endless screw which gears 
into a train of wheels connected with a dial in 
such a manner that every revolution of the axis 
is mechanically recorded. "The relation between 
the speed of the revolving cups апа the wind is 
known, 80 that the dial is calibrated to read so 
many revolutions of axis equal to one-mile wind 
velocity. The dialso records this, and at every 
mile (so many hundred revolutions, as 500) 
electrical contact is mechanicaly made with 
two wires leading from this exposed instrument to 
the recording register located indoors. The 
latter consists of a drum actuated by a clock 
mechanism, an electro-magnet, and а recording 
pen influenced by armature of magnet; upon the 
drum is fastened a ruled paper scale, upon which 
the record is recorded. Thus, the drum revolves 
8 certain space per pericd of time, and each mile 
wind velocity being recurded, we have upon in- 
spection of a record the rate of wind velocity 
in mi'es per hour, etc. Scales are prepared for 
drums to be replaced every twenty-four hours, 
or a weekly record may be taken by slowing 
down speed of drum, fifty-two records being 
much more readily handled than three hundred 
and sixty-five sheets of paper. The instrument 
or registering portion much resembles some 
forms of graphical recording voltmeters now 
upon the market. 

The anemoscope, for indicating the wind direc- 
tion, utilizes the electric circuit in a similar 
manner for recording the directions graphically. 
The common form of weathervane in shape of 
an arrow is used. Upon the lower end of the ver- 
tical revolving axis is mounted a body upon 


e same; thus while the cams revolve іп one di- 
rection, the discs revolve in the opposite direc- 
tion. It was designed to eliminate friction loss. 
Such а form of sliding contact might be used as а 
brush for dynamos, but its disadvantages would 
most likely outweigh its advantages. * 

The recording register, besides the drum and 
clock mechanism, contains four electro-magnets, 
one foreach of the four circuits, north, east, 
south and west. One pole of the battery passes 
direct to the four cams, while the other goes to & 
switch in the clock, and is then completed 
through the magnets and contact springs. The 
switch in the clock is closed and again broken each 
minute, thus influencing the recording pen ina 
particular direction according to the electro- 
magnet in circuit. On open circuit the pen pro- 
duces a straight line; thus is given the graphical 
revord of the wind direction on one sheet of 
paper every minute for a day or week as the 
case may be. Combining the records of the 
anemometer and the anemoscope, we have the 
rate of velocity of the wind in every direction. 

Two forms of instruments wete exhibited for 
recording the hours of sunshine. In one the sun 
was permitted to pass through a small aperture 
in the instrument and affected a sheet of sensi- 
tized paper in different portions for the various 
angles of the sun. Upon being developed the 
paper showed a line, the intensity of which 
indicated the record of sunshine. 

A more interesting instrument wus the electrical 
sunshine recorder, recently invented and adopted 
by the U. S. Weather Bureau. This instrument is 
composed of а glasstube with a smal] bulb blown 
at each end, and the principle upon which it 
works is essentially that ofa differential thermom- 
eter. Each bulb contains air, the two being 
separated by & small column of mercury, and 
upon the lower bulb is a heavy coating of lamp- 
black. When the instrument is exposed to the 
rays of the sun the lower bulb receives more heat 
than the upper one (by virtue of the absorbing 
power of the lampblack), and thus causes the 
air in the lower bulb to expand more than the 
top, and the mercury consequently rises. This, 
through leading-in contacts sealed in the glass, 
completes an electric circuit through a register, 
as already described, and at minute intervals a 
record is made. Of course, when the sun is not 
shining the record is a straight line. 

The rain or snow gauge is also dependent upon 
electricity for its operation. In one form, styled 
the tipping bucket gauge, a small pair of buckets 
is mounted upon a knife-edge, the point of sup- 
port being below the centre of gravity. As the 
bucket is filled it tips and discharges, the other 
one being brought immediately under the de- 
livering nozzle; thus a tipping backward and 
forward motion, and with every discharge an elec- 
tric circuit is completed through the register and 
recorded in the usua] manner. An improved 
form of weighing rain and snow gauge quite re- 
cently invented is considered quite an achieve- 
ment of ingenuity among meteorological instru- 
ments. It works upon the principle of the 
balance beam and is alwaysin equilibrium. Upon 
one end of the beam is a bucket, and a very few 
drops of water depresses the beam far enough to 
discharge same and also completes an electrical 
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circuit through the recording register; the reg- 
ister at the same time closes another. circuit 
through an electro-magnet, which restores the 
beam to equilibrium. 

Each гуу of an inch of rainfall is recorded, 
and an equal amount in weight of hail or snow. 

Registers are made so that they may record 
several of these meteorological events on the 
same instrument, and are accordingly styled 
double, triple, quadruple, eto., thus utilizing 
one clock movement mechanism, drum, eto., for 
several records, which is a great advantage in 
that it eliminates time error corrections. In- 
struments may be used for simultaneously re- 
cording two different anemometers for compari- 
son, or two rain gauges, one anemometer, 
rain gauge, sunshine recorder and anemoscope, 
etc. Only a few cells of battery are required, 
preferably of the closed circuit type, ав gravity, 
depending on the distance of regieter from in- 
strument, and several circuits may be connected 
together. 

Numerous other instruments exhibited, al- 
though not depending on electricity, were very 
interesting, such as the barograph or recording 
aneroid barometer, recording the barometric 
preesure by means of expanding and contracting 
vacuum shells actuating levers attached to a pen, 
on drum; the thermograph, graphically record- 
ing temperatures by expansion and contraction of 
а glass tube containing alcohol; psychrometers, 
polymeters, hygrometers, etc. 


Recollections of Werner Von 
Siemens.“ 


III. - The Stirring Events of 1848. 


(Upon the uprising in Schleswig-Holstein ag aint t the 
Danes іп 1848 Von Stemens conceived the idea of defending 
the harbor of Kiel by submarine mines. The Government 
a provea ул Ба idea whenever war should be actually de- 
с аге e D. 


I employed this waiting-time in making prepar- 
ations. Large and particularly strong canvas- 
bags rendered watertight by caoutchouc were 
got ready, each capable of holding about five 
hundred-weight of powder. Further, wires in- 
sulated in all haste and exploding contrivances 
were prepared, and the necessary galvanic bat- 
feries procured for firing. When the depart- 
mental chief in the War Office, General von 
Keyher,in whose ante-room I daily waited for 
the decision, at last made the communication, 
that he had just been appointed Ministerand, war 
having been resolved against Denmark, that he 
granted me the desired furlough as the first act 
of hostilities against Denmark, my preparations 
were almost completed, and on the same evening 
I left for Kiel. 

In Altona, where great excitement prevailed, 
my brother-in-law Himly already awaited me; 
a special locomotive took usto Kiel. The news 
of the declaration of war by Prussia had already 
become known, but was still considerably 
doubted. My appearance in Prussian uniform 
was rightly taken as evidence of the longed-for 
fact and excited on the whole way to Kiel and in 
the town itself unbounded joy. 

My brother-in-law in Kiel had meanwhile made 
all the preparations in order to proceed quickly 
with the laying of the mines, as the appearance 
of the Danish fleet was daily expected. А ship- 
load of powder had already arrived from Rends- 
burg, and a number of large casks stood ready, 
well calked and pitched, in order to be provis- 
ionally used instead of the stil unfinished 
caoutchouc bags. The casks were as quickly as 
possible filled with powder, provided with fuses, 


* Selected from Personal Recollections of Werner Von 
Siemens,” recentiy published in America by D. Appleton 
& Company, New York, 416 pp., 12mo, uncut edges, wide 
margin, photogravure portrait. 


and anchored in the rather narrow channel in 
front of the bathing establishment in such & way 
that they were buoyed twenty feet under the sur- 
face of the water. The firing-wires were carried 
to two covered points on Шо shore, and the course 
of the current so disposed that a mine must er- 
plode if at both points simultaneously contact was 
made. 

At both places of observation upright rods were 
set up апа the instruction given that contact 
must be made if a hostile ship took up a position 
in the direct line of the rods and remain made 
until the ship had again completely removed from 
the right line. If contact of both right lines 
wore atany moment simultaneously made the ship 
would be exactly over the mines. By experi- 
ments with small mines and boats it was ascertained 
that this exploding arrangement acted with 
perfect certainty. 

There now began a right cheery life in the fort. 
My citizen-troops did their duty conscientiously. 
On organizing the service I found to my surprise 
among the men members of well-known noble 
families of Schleswig-Holstein and respected 
citizens of the town of Kiel. They all however 
submitted implicitly to the command of a young 
Prussian artillery officer of their own selection. 
I had the ramparts cleared, the embrasures 
repaired, and the old cannons placed on such 
platforms as remained. The powder magazine 
was put in order and a stove erected by Kiel ar- 
tisans for making the balls red hot. I was 
especially assisted in this work by my man Hemp, 
‘who without orders had followed me from 
Berlin,) an intelligent, able fellow, who subse- 
quently accompanied me in all my telegraphic 
undertakings and finally became chief engineer 
of the Indo-European telegraph line, which posi- 
tion he occupied till last year. With his help the 
men serving а gun were hastily trained, so that 
on the third day after the occupation we could 
essay & first shot, which announced far and wide 
the military occupation of Friedrichsort. 

Arms, ammunition and military insignia I obe 
tained from the ever helpful commander of the 
town, whose name unfortunately has escaped my 
memory. My corps of volunteers was recognized 
by the provisional government, and also received 
the usual pay. Inthe military training of the 
folk my before-mentioned man Hemp, whom I 
named chief of the artillery, again rendered me 
signal service. The cannons were certainly old 
and bad, but a short 24-pounder and a howitzer 
were still serviceable; the Danish blockade ship, 
which no longer left the harbor-roads, seemed 
somewhat to respect the red hot balls, which we 
always sent her when she came within range. 

One morning we werealarmed by the announce- 
ment that three large Danish men-of.war were 
lying in the roads. It seemed indeed as if an 
attack on the fort were intended, which, consider- 
ing its bad condition and equipment, would have 
had the chances in its favor. The weakest point 
ofthe fort was the entry gate opening on the 
inner harbor. The drawbridge was out of re- 
pair, the moat was dry and the ravelin protecting 
the entry only remained in its outlines. As 
meanwhile my brother-in-law Himly bad partially 
replaced the casks temporarily employed for the 
mines by the indiarubber bags that had arrived 
from Berlin, I ordered one of t зеве now superflu- 
ous casks to be towed to Friedrichsort, in order 
to be there used as fougade for the defence of the 
fort gate. The day before the alarm I had hada 
deep pit dug in the middle of the old ravelin and 
the cask lowered therein. As night had come on 
before this work was finished, the pit remained 
open and was guarded by a sentry. When next 
morning the alarm occurred, I commissioned my 
brother Frederick who, as subsequently my 
brothers William and Charles, had followed me 
to Kiel and Friedrichsort—to prepare the firing 


communication, to enable the mine to be ex- 
ploded in case of an attempted storming ofthe 
ramparts. 

The ships had now really apprcached within 
range. My three serviceable cannons were 
manned and the oven for heating the ballsin full 
activity. I prohibited firing, however, before 
the ships forced the entrance. The rest of the 
men I had collected in the fortress yard to dis- 
tribute them and exhort them to bravery, when 
suddenly before the fort gate rose & vast fire 
sheaf. I felt a violentcompression succeeded by 
a violent expansion of the chest; the first sensa- 
tion was accompanied by the clatter of broken 
window panes, and the second by the elevation of 
the tiles of all the roofs to the height of a foot 
and their subsequent fall with a dreadful din. 

Of course it could only be the mine, whose ex- 
plosion had produced the mischief. Ithought at 
once of my poor brother Fritz. I ran to the gate 
to look after him, but beforejI reached it he met 
me uninjured. He had prepared the mine, set up 
the battery on the terre-plein, connected the one 
igniting wire with the one pole of the battery and 
fastened the other to the branch of а tree to have 
it ready to hand, and was about to announce this 
when the explosion occurred, and the atmos- 
pheric pressure hurled him down from the ram- 
part into the interior of the fort. The rather 
violent wind had shaken the second firing wire 
from the tree, causing it to fall just on the other 
pole of the battery and so producing the explo- 
sion. 

With the sentry, who was standing on the 
breastwork of the ravelin when the explosion oc- 
curred, it had fared worse. І found him on the 
other side of the pit lying on the ground appar- 
ently dead, beside him his gun buried half barrel 
length in the earth bayonet forward. The power- 
ful draught, caused by the mine exploding in 
the open pit, had evidently caught the man up 
and hurled him over the crater of the mine. 
Fortunately, however, he had clutched his gun 
convulsively, and thereby the blow in falling was 
mitigated. The man came again to his senses 
after the lapse of an hour; he bled indeed from 
mouth, nose and ears, and then became blue over 
the whole body, but was otherwise uninjured 
and after a few days again fit for service. The 
Kiel military doctor, who had hurried to Fried- 
richsort on the announcement of the appearance 
of the Danish squadron, and was crossing the 
drawbridge at the moment of the explosion, was 
more seriously injured. He was thrown with his 
vehicle into the rampart moat and had received a 
few contusions. The cook too. who was just 
carrying up the steps of the ground ficor а bowl 
of soup and was thrown down by the explosion, 
was severely scalded. 

Extremely remarkable were the mechanical 
effects which the explosion produced in a wide 
circuit. It must be considered as a shot from an 
open earth-formed tube with a charge of five 
hundred-weight of powder. In the entire fort no 
space of any extent remained closed. - Either the 
atmospheric pressure had pushed in the doors or 
walls, or where they resisted the ensuing vacuum 
had burst them asunder. The window-panes 
even in the villages of Laboe and in Holtenau 
were broken. The differential pressure must in 
the interior of the fort have amounted to at least 
an atmosphere, otherwise it could not have pro- 
duced such effect at so great a distance. 

When I returned to the place where I had left 
my troop I found it deserted, and feared that the 
people in their first terror had dispersed and crept 
away. Isoon however saw to my delight that 
they had all betaken themselves to their assigned 
places. They had imagined that a Danish bomb 
had struck and the attack had begun. 

The Danish ship had however determined to 
proceed no further, returned to the outer roads, 
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and soon abandoned these also with the exception 
of the blockade-ship. In the Copenhagen news- 
papers it was shortly afterwards reported that one 
of the submarine mines with which the harbor 
of Kiel was paved had acvidentally exploded and 
destroyed the fort. Indeed the view from the 
ships must have been rathor astonishing, The 
red tiles of all the buildings of the fort protruded 
over the low ramparts, and rendered them par- 
ticularly conspicuous. Immediately after the 
explosion however all the tiles had fallen down, 
and no houses were any longer visible. 

That the Danes had acquired considerable 
respect for the mines is proved by the fact that 
1n spite of the notorious weakness of the artillery 
defence of the Kiel harbor during both Schles- 
wig- Holstein wars no Danish ship ventured into 
1t. Although these first submarine mines never 
came into action they none the less accordingly 
played & very important part, I may therefore 
with justice complain that later military writer. 
have completely ignored this first harbor defence 
by the help of submarine mines, carried out in 
view of the whole world and at the time much 

talked about. Even German military writers 

have subsequently ascribed the invention to 
Professor Jacobi in St. Petersburg, although his 
experiments at Kronstadt were carried out many 
years later, and he himself never dreamt of dis- 
puting my claim to the invention and its first 
employment in war. 

When after conclusion of peace the mines were 

fished up and lifted, the powder in the caout- 
chouc bags was found still dry as dust, despite 
the two years soaking in sea water. It is thus not 
doubtful that, had occasion offered, the raines 
would have done their duty. 

( To be continued.) 
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Modern Uses of Electricity IV. 


ELECTRIC LIGHTING. 


This was the subject of Prof. Сговвв fourth 
lecture in his course ov “ Modern Uses of Elec- 
tricity,” in Huntington Hall, Boston, November 
13, and the lecturer in entering upon his address 
said that in a previous lecture he had alluded to 
a modification that had taken place in the build- 
ing of dynamos, which modification meant that 
much more iron was now used in their make than 
formerly and less copper. The idea of a mag- 
netic circuit with iron in the field had been early 
wrought out by Hopkinson in England, and was 
now very general in practice. At the same time 
it was difficult to lay down any hard and fast 
rules for making dynamos. It was about nine 
years ago since the change was first made; now 
the art has reached the point where it would ap- 
pear that no further great change was possible. 

Michael Faraday was the first to set forth the 
fact that if you have a current passing through а 
соі) of wire there is an E. M. F. or lines of electric 
flow. Faraday had an idea also that different 
substances possess different resistances to the 
flow of such magnetic lines of force. That is, if 
we compare air with iron when the magnetic fleld 
isin air strongly excited the proportion 1s about 

1. 

К in the magnetic field is equal to 
the resistance in the electrical fleld, whereas for 
a steady current the resistance of a substance is 
а constant. That, however, ін not ігпе of the 
etic flow. If we multiply the magnetic 

flow by the same number of turns and the flow 
of current, it will be found that the iron pro- 
duces saturation. If you double the magnetic 
lines of force you increase the strength 10 per 
cent. or 15 per e according to the iron or 

ngth of the field. 

а substances, ав for instance brass, do 


not have апу such change in their reluctance 
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when their magnetic force is increased. Bearing 
that in mind, supposing we had a coil through 
which a current is flowing. You put a bar 
through it and the lines of force will flow round 
from one point to the other. The closer the 
poles are brought together the less will be the 
reluctance of magnetism. Increasing the section 
of а coil reduces the reluctance and increases the 
magnetic lines of force. This principle is what 
hasled to the changes in the manufacture of 
dynamos. 

The machines thus far discussed are what are 
called bi-polar machines, and which have no more 
than two poles. There is no reaso1 why two 
poles should be the limit, for it ispossible to have 
four or more poles. By using suitable commu- 
tators as many as four brushes may be used. The 
Gramme ring may be considered as two batteries 
coupled together. 

А large number of different types of dynamos 
were then shown on a screen, the lecturer expa- 
tiating at length on their distinctive features as 
they were exhibited. 

Proceeding next to a consideration of the 
electric arc, Professor Cross said that the arc 
light was the most brilliant artificial light known. 
Fifty years ago it was a rarity, to-day it was to be 
seen in all our streets. In considering ite pecu- 
liar characteristics, it were well to bear in mind 
that an arc could not be produced except with a 
current of 40 volts-or more potential, generally 
it was 60 volts. It was possible to produce an 
arc of immense candle power—those in general 
use were rated as of 2,000 c. P., though the term 
С. P. was really only a nominal term, Under 
varying conditions the brilliancy of an arc light 
varied very materially. In an arc light, as would 
be seen by reference to the spectra of an arc 
light and of the sun, there was more color than 
in the latter luminary. The reflection of an 
arc light was thrown upon a screen, and the 
varied brilliant phenomena, the crackling noise, 
the flying particles of incandescent carbon, the 
difference in form of the opposing ends of the 
carbon pencils, together with the rich colors in 
the atmosphere surrounding and in the interior 
of the arc were shown and fully explained, to the 
delight of the large and attentive audience. 


The Westinghouse Company Wins. 


The contract for ninety car equipments for the 
big Consolidated Road of Cleveland has been 
awarded as follows: Westinghouse Company, 
50; Steel Motor Company, 20; General Electric 
Company, 20. 

This is a decided victory for the Westinghouse 
Company, this system having been among the 
oldest customers of the General Electric and 
Edison Companies. 

The fight for the contract was closely con- 
tested, Capt. Eugene Griffen looking out for the 
General Electric interests, and Mr. Lemuel Ban- 
nister appearing for the Westinghouse Company. 


A Stationary Detective. 


Electricity Applied бо Thief-Catching. 


For some time the firm of Foster, Stevens & 
Company, Grand Rapids, Mich., has been a 
loser by persistent robbery. A few days ago a 
detective arranged a photographer's camera 
focused on the cash-drawer. An electric connec- 
tion was fitted to the drawer and the camera 
so that when the drawer was opened the 
shutter of the camera would be operated and the 
same instant а calcium-light would be flashed. 
The robbers when they pulled out the till were 
startled by the flashlight, but as no demonstra- 
tion followed, they finished their work. The sus- 
pects were arrested, and when confronted by the 
photograph taken during the flashlight exposure, 
they broke down and made a full confession, 
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An Automatic Time Recorder. 

An automatic time recorder for use in horse 
races, bicycle races, etc., has been invented by 
Mr. Alfred Bartlett, of New Zealand. The 
mechanism is enclosed in a cylindrical case, on 
the top of which is fixed a horizotnal dial, which 
18 divided into 60 seconds, and each second is sub- 
divided into fifths, whilea smaller dial registers 
the minutes. An outer circle has a number of 
stops, numbered from 1 to 60, and is brought 
into use in starting for events in which the time 
system of handicapping is required. In connec- 
tion with the “ clocking” machine is an electric 
battery with bell attachments, which is fixed at 
the starting point while the time recorder is placed 
at the winning post. The mechanism for starting 
time handicapped events is brougbt into opera- 
tion by pressing down the button on the outer 
rim of the dial, in accordance with the time ad- 
justments fixed for the startere, and, starting 
from zero, the times at which the other horses 
handicapped in the race leave the mark are 
accentuated by & bell, so that no mistake can oe- 
eur in dispatching the field just as the handi- 
capper had arranged. The seconds hand, which 
registers the time on the large dial, is carried on 
a cylinder about 8 inches in diameter and of a 
similar depth. The outer surface of the cylinder 
is vertically divided into 12 parts, corresponding 
with which, on the inner surface of the cavity in 
which it revolves, are а dozen inked points. The 
circumference of the cylinder is divided into 
seconds and fifths, and the aforementioned inked 
points are electrically connected with the tapes at 
the winning end of the running tracks. The 
signal for starting is given by a lond-sounding 
electric bell at the starting post, and simultane- 
ously the recording machine at the other end is 
broughtinto operation. Thetapes at the winning 
end of the tracks are electrically connected with 
the inked points, and the instant that the connec- 
tion is broken the inked point registers on the 
corresponding section of the revolving cylinder 
the time occupied in covering the ground, as 
well as the relative positions of each competitor 
as he breasts the tape. 


Good Luck for Mr. McDonald. 


The bonds of the New Orleans Traction Com- 
pany, $6,000,000, in which company Mr. R. T. 
McDonald was largely interested, have been 
taken by New Orleans capitalists. The arrange- 
ment was consummated by the banking house of 
Seligman & Co. on the 4th inst. 

The system will now be pushed to completion 
with electrical equipment throughout. 

It looks to a man up a tree as if the new railway 
motor of the Fort Wayne Company might possi- 
bly make its debut in actual service in the city of 
New Orleans, as Mr. McDonald still retains a 
large interest in the Traction Company. 


Storage Batteries for Central Stations. 

The report on this subject recently read be- 
fore the Convention of the American Street Rail- 
way Association seems to have been productive 
of good results, as three concerns have already 
announced their intention of putting large central 
station batteries on the market. 

Mr. Malloux, the author of the report, says that 
in one case he was shown the plates in process of 
manufacture. The information obtained by him 
since the paper was read seems to show quite con- 
clusively— 

1st. That the cost of large central station bat- 
teries will not exceed $85.00 per kilowatt hour, 
set up, in most cases, and for smaller sizes will 
not exceed $50.00 per kilowatt hour. 

2d. That the cost of maintenance will not өх- 
ceed 10 per cent. of the initial cost. 

8d. That the rate factor can be safely based on 
three hour discharge, or even less, in most cases. 
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The Elsewhere wil be found in 
'. Niagara part a paper by Prof. Geo. 
Power | Forbes, recently read before 
Plant. the English Institution of 


Electrica] Engineers, in which he lays before thé 


publie in considerable detail the plans of the 
Niagara undertaking and explains the reasons 
which led to the adoption of a number of new 
departures in the equipment of the plant. 

The most noticeable of these is the unusually 
low frequency of the alternations, and as the 
figure chosen is too small for ordinary lighting 
work, it has been the cause of considerable sur- 
prise among electricians. From Irof. Forbes's 
paper it appears that most, if not all, of the cur- 
rent from this plant is expected to be used for 
running motors, for which purpose the reduction 
in frequency adds considerably to the efficiency. 
It is also pointed out that there will be but com- 
paratively little business lost by designing the 
plant exclusively for the transmission of power, 
as almost all the arc lighting being run with 
direct currents а transformation would be 
needed, and for incundescent lighting the plan 
would generally be to supply the present stations 
with motors to replace their steam engines. In 
this view of the matter theory seems to dictate а 
very low frequency, but it appears after all that 
the selection of twenty-five periods per second 
is to some extent experimental, as we believe no 
practical trial at this figure has yet been made. 
The greatest objection to this is probably the in- 
crease in the cost of transformers. This is partly 
counterbalanced, however, by the proportionally 
large size of the transformers which will be 
chiefly used inthis plant, which largely reduces 
the cost per horse power, and it is also to be 
noticed that by reducing the frequency the in- 
duction may be increased, so that the size of the 
transformers actually varies by Jess than half of 
the proportion between different frequencies. 
The adoption of a multiphase system seems in 
the present state of the art to be the only solu- 
tion of the general transmission of power to the 
distances and for the multifarious purposes con- 
templated in this project, and the two phase 
system has been found to involve more expense 
in construction than the three phase, and is 
easier to regulate and operate. 

This system will also introduce a certain 
amount of uncertainty, as on this side of the 
water little has been done in this field. There 
seems to be but little doubt of the possibility of 
constructing efficient two phase motors suitable 
for this current, but we certainly have none at 
present on the market, as no suitable current 
supply for them has existed. | 

Many of the purposes mentioned by Prof. 
Forbes for which the Niagara power plant will 
supply current are those in which a direct cur- 
rent will be essential. Among these are street 
railway power, power for canal boats on the Erie 
Canal, and current for the electrical reduction of 
aluminium. In these cases it appears that the 
methods of transforming remain to be decided 
upon, as the paper only states in regard to this 
that some sort of commutator or motor trans- 
former will be desirable." Commutators of this 


sort still remain to prove their usefuluess, and 
while motor transformers are entirely practica- 
ble for this purpose, the installing of these ma- 
chines means a pretty heavy expense, and the. 
efficiency of the combination leaves considerable 
to be desired, as except for the loss in the belt it 
is about the same as utilizing the two phase cur- 
rent to drive & motor which in turn drives a 
dynamo to generate the current desired. If a 
large part of the power is to be applied in this 
way, the losses in the transformations must 
amount to considerable. 

Another important class of customers men- 
tioned is a class of mills some of which operate 
continuously day and night throughout the year,- 
and for the latter synchronous motors are well 
adapted. 
even only in the morning and at night some 
trouble may be expected with this class of ma- 


Where starting and stopping occur 


chines, especially if this occurs when they are 
loaded. In fact, in the absence of some device 
for this purpose not yet known, this trouble would 
be fatal to the use of synchronous motors in 
many cases. In a few places where they have 
been used on a large scale the conditions have 
permitted the machines to be started without 
load, and even in these places auxiliary self- 
Starting motors have been necessary for putting 
the large machines in step with the generators, 
Where the synchronizing motors are feasible, 
however, they operate with excellent efficiency. 

The electromotive force adopted in the first ma- 
chinesis 2,500 volts, although 20,000 volts is the 
figure to which the current is to be raised by 
transformers for distribution. In Prof. Forbes's 
opinion 20,000 volts is ав easily produced at the 
generator as at the ti ansformer, but as none of 
the American manufacturers could be persuaded 
to this view of the case, step-up transformers will 
be used on the first machines installed, although 
it appears to be the plan to generate the full 
pressure at the dynamos eventually. While we 
have no experience in central station work at 
anything like this pressure, it certainly must 
make the running of the station a rather uncom- 
fortable job, and as in this particular case the cost 
of fuel hardly enters into the calculations the lots 
in efficiency due to the use of step-up transform- 
ers would not be very serious and could be com- 
pensated for by the use of a little more water if 
necessary. 

The idea of having & uniform system, that is, 
having interchangeable dynamos all at the same 
pressure, will undoubtedly prove an advantage in 
the end ав it is the only way by which the full 
capacity of the plant may be always utilized, and 
the management of the station will be thereby 
much simplified. The use of special dynamos 
for the different kinds of current required would 
limit the capacity of the station considerably, as, 
for example, the machines devoted to arc light- 
ing would be only in use at night and could be 
turned to very little account during the daytime, 

The details of the plant appear to have been 
studied out with the greatest care, and these re- 
marks are not intended as criticisms, but simply 
to point ont that much of the work will be ex- 
perimental. Its successful completion, for which 


Dec. 6; 1893 
we confidently look, wil therefore mark an im- 
portant advance in the science of electrical 
power transmission. 

......ү...... 

THE Directors of the General Electric Сош- 
Pany have officially announced the suspension of 
dividends on the $4,251,900 of 7 per cent. pre- 
ferred Stock. This is hardly news to the readers 
of Ет,ествісіту, who were told two weeks ago 
that this &ction had been decided upon. We un- 
derstand now that some of the preferred stock- 
hoiders are going to make trouble, claiming that 
the preferred stock should come before the de- 
benture bonds in the matter of dividends. 

.....»..... 

Мв. E. А. KriLBOURNE has been arrested on 
charges preferred by Mr. B. E. Sunny, charging 
the former with an attempt at blackmail. We 
trust that Mr. Sunny may clear himself cf the 
suspicion of fraud; he cannot clear himself of 
the fact of incompetence and stupidity. A mill- 
ion and three quarters of bad paper in the 
Chicago office for one year is an unanswerable 


argument. - 
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Ма. SAMUEL INSULL has not been regarded as 
& humorist, and we don't know that he is one. 
But it is oertain sure that he offered $20,000 
less than shop cost for the big multipolar Edison 
machine which was in the World's Fair service 
pl&nt, and that now the white elephant is the 
property of the Chicago Edison Company. Per- 
haps Mr. Insull's former office boy is the 


humorist. 
ээ . 0 ee 


ELECTRICITY called attention a few weeks ago 
to the fact that the Fort Wayne Electric Com- 
pary had everything to gain and nothing to lose 
by severing its connection with the General 
Electric Compeny. Weare pleased therefore to 
report that the sales of the Fort Wayne Company 
for November last were а little more than double 


what they were for the same month of last year. 
oe ....1..%.. 


Some of our readers may have noticed an ad- 
vertisement in the daily papers offering а large 
salary to an accountant of peculiar ability for three 
or four weeks’ work. It seems that with all the 
talent on hand Mr. Coffin is unable to find any 
one who can prepare а statement showing that 
the General Electric Company is solvent. 

Wæ HAVE not on hand a verbatim copy of the 
letter from Mr. C. H. Coster which was read be- 
fore the General Electric directors’ meeting three 
weeks ago, but we would like to have. We feel 
confident that the many friends and admirers of 
Mr. B, E. Sunny would count it interesting read- 


ing. — 
Тнв stockholders of the General Electric Com- 


pany are the most complacent people who have 
been gwindled by wholesale in the history of Wall 


Street bubbles. 


A Slight Exaggeration. 


— 


From the Evening Advertiser.) 
Frust before a court has ав little show ава 
cat before а jury of dogs. 


| ELECTRICITY. 


Northwest General Electric Co. 


One of Mr. Coffin’s Paper Companies which 
Can be Juggled with no Longer. 


In Liquidation, and Nothing Left for Stockholders. 


The official announcement that the Northwest 
Genera] Electric Company is going into liquida- 
tion has created consternation in Boston, where 
the preferred stock was largely sold, but the 
matter has not received the attention in New 
York which its importance warrants. 

True, the amount of money involved was not 
large, and a great many of the General Electric 
stockholders perhaps have never heard of the 
Northwest General Electric Company. 

ELECTRICITY, however, had heard of it, examined 
it, and reported upon it April 19, 1898, as follows: 
"Northwest General Electric, T.-H. Electric 
Light, and T.-H. Motor Company, no value; 
they are simply selling agencies, showing short- 
ages which are made up by the General Electric 
Company." 

The liquidation of the company, from which 
the stockholders realized nothing, is instructive 
when viewed in the light which history sheds 
over all of Mr. Coffin's many schemes. 

We present below two statements, prepared 
about two years ago by Uncle Ellery Garfield, 
who had a limited number of copies made by his 
confidential typewriter, and which were dis- 
tributed to the ‘‘ chosen few who were permitted 
to invest in the preferred stock.” 

It is presumed that the cash on hand June 1, 
84, 474,94, gave warning that something must be 
done, and that for the next six months all hands, 
especially Mr. Coffin, had in view & statement 
which wouldsellstock. Thus the cash had in- 
creased from less than enough to pay а month's 
salaries to $126,579.95 by December 1, when the 
preferred was offered. 


NORTHWEST THOMSON-HOUSTON ELECTRIC CO. 
Financial Statements, June 1 and Dec. 1, 1891. 


ASSETS. i 
June 1 Dec. 1. 
Franchise......................... $110,000.00 %110,000.00 
Machinery, tools, furniture and 
їїхбїгєв......................... 6.890.47 16,262. 
Plants owned and in progress. ... 286,241.69 158,527.09 
Merchandise inventory......... 844,942.88 ‚106. 
Stocks In other companies at par. 94,000.00 119,500.00 
Bonds in other companies at par. 130,500.00 144,500.00 
Notes recelv able 335,850.29 114,142.19 
Accounts recetvable.............. 487,821.97 191,602.98 
Due from Portland branch....... 113,899.84 ...... 
Due from agents and others. 68,877.89 
Cash on hand....................- 4,474.94 126,579.96 
$1,904,121.58 
Less deduction to bring assets to 
a valuation below their actual 
ОГО уз 250,450.00 
$1,653,071.58 $2,188,098.89 
LIABILITIES. 
Capital Stock (common).......... $750,000.00 %50.000.00 
M gi stock (preferred) ТТТ 600.00 
Notes payable.................... 169 01104] 599 007.59 
Accounts payable................ 162,911.64 5 
Stock shrink agent TE 58,000.00 
Bond shrinkage.................. 


Contingent expeuses............. Sree 
Surplus 100,600.88 190,409.34 


$1.653,671.58 22, 183,098.89 


NORTHWEST THOMSON- HOUSTON ELECTRIC CO. 


STATEMENT. 

Profit and Loss Account, June 1 to Dec. 1, 1891. 
Gross profit on merchandise account.......... >. $89,523.34 
Gross profit on сопв(тасПоп...................... 88,939.76 

Total gross profits June 1 to Dec. 1, 1891....... $128,463.10 
Less expense accounts . 15,857.92 
Net profit to St. Paul, June 1 to Dec.1........... $53,105.18 
Net profit, РогПапа.............................. 29,428.79 
Net profit, Неіепа................................ 7,319.49 


Total net profit, six months, from June 1 to Dec. 
1, 1891 


..........%%..е%.%%еееееее „ „„ „„ „„ „„ 


$89,808.46 


Accompanying the above was в circular, which 
made it plain to all that N. W. T.-H. was a gilt- 
edged investment. We extract a few samples 
which are truly Coffinesque: 


“Тһе secretary of the Thomson-Houston 
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Company with an expert auditor has lately made 
a critical examination of the assets, scaling them 
down to an extremely low and conservative basis. 
After dedteting about $250,000 from the inven- 
tory the company has а surplus of over $100,000 
worth, besides having paid up to close of 1890 
quartely dividends amounting toeight per cent. 
annually on the outstanding stock from the time of 
the organization of the company. 


“Тһе company has no bonded debt, and none 
can be created except by the vote of the pre- 
ferred and common shareholders. 


»An annual charge of but $60,000 is required 
to pay dividends upon the preferred stock. 


his stock is offered with the belief that it is 
an exceptionally safe and carefully protected 
security, issued as it is on the basis of less than 
one-half the capital actually invested, and being 
surrounded with safeguards that will insure 
regular and permanent dividends.” 

The safeguards were manifestly not strong 
enough. 


Captious critics who are interested in the sub- 
ject might well inquire if these statements were 
true and correct at the time they were issued, or 
were they deliberately falsified to hoodwink 
Boston investors. 


This statement showed an increase in surplus 
in the six months from June 1 to December 1, 
1891, of nearly $90,000, and reported assets to 
cover all liabilities, including $1,258,600 of stock. 
In twenty-three months’ time the surplus is gone 
and the capita! stock is wiped out. 


The General Electric Company cannot make 
as complete and noiselessa collapse as the North- 
west General Electric Company, because it owns 
property, whereas the latter company owned 
nothing. But the last statement of the General 
Electric Company was as false as the one printed 
above, and was falsified for the same purpose-- 
the unloading of worthless securities. 

Thus credits throughout the entire range of 
electrica] investments are smirched and thrown 
under suspicion,and the robbers still ply their 
trade. 

ELECTRICITY is not surprised and will not be 
when every one of Mr. Coffin's paper houses fall 
in the same manner. 


SOCIETY NEWS. 


Meeting of the New York Electrical Society. 


A regular meeting of the Society was held on 
Wednesday evening last at Columbia College, and 
the lecture room was far too small to&ccommodate 
the large audience which assembled to hear 
the speakers that were announced. It was found 
before the close of the evening that it would be 
impossible to complete the programme laid out, 
as about half the speakers occupied the whole 
evening, and it was voted to continue the subjects 
left over at an adjourned meeting. 


Electricity at the World's Fair, and its 
Lessons,” was the subject of the evening, and 
Mr. Mailloux, who was elected chairman, was the 
first speaker, describing the exhibits of storage 
batteries at the Fair. After an interesting 
resumé of all the batteries exhibited, and the 
methods of charging, etc., Mr. Mailloux intro- 
duced Dr. Emery, who spoke on the subject of 
steam engines, and illustrated his remarks with a 
large number of lantern slides. The Corliss, 
Galloway and Ball compound engines were de- 
scribed, and the Buckeye compound engine was 
specially noticed for its ability to take from no 
load to full load with almost perfect regulation. 
The Edison vertical engine, with two direct con- 
nected 800 K. w. dynamos, was shown, but was 
not tested at the Fair. The Westinghouse 1,000 
H. P. and a Siemens & Halske engine were next 
shown, and the latter was noticeable for its beau- 
tiful finish, and smooth, noiseless operation. The 


252 


Lake Erie | engine, the Willans engine iud: the 


steam turbine were also described. 

The next speaker was Prof. Crocker, whó 
spoke of the Electrical Congress. Не said that 
there had been but five Electrica] Congresses ever 
held, and of these only two had been official, 
that is. attended by the official delegates from 
foreign nations. In every respect, except merely 
business matters, Prof. Crocker considers the 
last congress very satisfactory. The results 
achieved were valuable in three respects particu- 
larly. First, the final names and values of the 
electrical units were established ; second, the 
adoption of the henry is an important acknowl- 
edgment of the work of an American by foreign- 
ers, by whom the name was proposed and sec- 
onded; end third, the important papers which 
were read and the eminence of their authors. 

Prof. Orocker said that while it had been sug- 
gested that there could arise no further neces- 
sity for another congress in the future, he 
thought that the subjects of magnetic units, 
standard of light, and international nomenclature 
still remained for the discussion of future con- 
greases. 

Mr. Nicola Tesla then followed with some 
remarks on the oscillatory engines which formed 
the subject of his lecture before the Electrical 
Congress last summer. In that address, Mr. 
Tesla said, he had confined his remarks to the 
purely scientific side of the subject, and from the 
comments which had since come to his ears he 
was convinced that he had not been fully un- 
derstood. In his first experiments in this line 
he employed a steel spring to regulate the vibra- 
tions of the piston and armature, which must be 
perfectly constant. Next an air spring was tried, 
and later an air spring connected with the out- 
side air and surrounded with boiling water to 
keep the temperature rigorou ly constant. 

The reciprocating mechanism has the advan- 
tage of making all the wire active as in a trans- 
former, avoids loss by friction and reduces the 
weight of the machinery. For the latter it is 
of great importance to use very high pressures. 

Mr. Tesla thinks that the development of the 
principle on which these machines are con- 
structed will furnish a means of producing proba- 
bly twice as much electricity from coal as at 
present. 

Mr. J. J. Carty вро! e very briefly of the Tele- 
phone, the most interesting exhibit of which was 
the New York and Chicago Jine. There was 
nothing particularly new in this branch of 
electricity, Mr. Carty said, and the improve- 
ments made recently were in the direction of 
perfecting the well known inventions. The most 
important change which has been made in the 
system is that from series to multiple working, 
the latter now being general. 

Mr. James Hamblet made the closing address 
of the evening, speaking on electric clocks. He 
stated that only а few days ago the first decade 
of electric time had been completed. Over two 
hundred electric clocks of various kinds had been 
exhibited atthe Fair. The first invention of this 
kind was іп 1851. In the first clocks the hands 
were propelled directly by electricity, later the 
mechanism was wound every hour, then a method 
was invented for correcting the hands every 
hour by means of a standard clock. 

Another class of clocks was the large tower 
clock in the Manufactures Building at the Fair, 
to which the current was sent in impulses, one 
each minute, and the hands moved intermit- 
tently. Besides these there are a number of 
electric clocks built to perform special functions, 
as chiming clocks, signal transmitting clocks, 
programme clocks, etc. 

The meeting closed with the exhibition of & 
large number of lantern slides of views of the 
Fair which were announced by Dr. Emery. 


ELECTRICITY. 


The Electrical "Transnriselon of Power from 


Niagara Falls. 


BY PROF. GEO. FORBES. * 
RELATIVE ADVANTAGES OF DIRECT AND ALTER- 
NATING CURRENTS. 


А few years ago it would have been considered 
necessary to devote & considerable amount of 
space to the discussion of the relative merits of 
direct and alternating currents. During the 
last two years, however, opinions have advanced 
so steadily in the direction of preferring the 
alternating current for the transfer of power to 
any considerable distance that it is not necessary 
to give much time to this question. One of the 
chief difficulties in connection with using the 
direct current ie that it is necessary, for getting 
the best results, to connect a number of dyna- 
mos in series, and also to put the motors at the 
receiving end in series with each other. This 
involves the insulation of each dynamo and 
motor from the earth—a requirement which 
can in some cases be attained, but which in a 
general system of distribution is apt to be at- 
tended with difficulty, and perhaps with danger. 
The best case of the kind which has been put 
in practice is that of Genoa, and we gave it the 
most serious attention, but came to the conclu- 
sion that, for our purpose, it was undesirable. 
The facility which the stationary transformers 
used with the alternating current give for vary- 
ing the pressure according to the requirements 
of economy or safety is one great feature in 
favor of the alternating current. The question 
was considered in all its bearings with the ut- 
most care, and it was not until the month of 
May, 1893, that the board of directors passed the 
resolution to adopt the alternating current, both 
for their distant transmission and also for the 
works nearer to the power-house. It was pro- 
posed, indeed, by some manufacturers to dis- 
tribute, the current within a radius of a mile or 
two at 700 or 800 volts, and one firm proposed 
to do,this by means of a direct current, Had 
this'plan been accepted, we should have arrived 
at thojsurprising result that by using the contin- 
uous,current at 700 volts within a mile or two, 
and high pressure alternating current for more 
distant places, it would have cost more to pro- 
duce & horse power per annum at Niagara Falls 
than at Buffalo. 

The argument that seemed to me the most im- 
portant in favor of using the direct current was 
that?motors for this purpose have been made in 
muchzlarger quantities than alternators, and that 
it would be seldom necessary to build special 
types ofzmachines to act as motors. This advan- 
tage seemed of great importance until I realized 
the value of а low frequency used with the alter- 
nating current. Во soon as we reduce the fre- 
quency low enough, we are able to alter a direct 
current motor into а synchronizing alternating 
motor by the simple addition of а couple of 
rings placed on the commutator and electri- 
cally connected with opposite bars of the 
commutator, and a brush rubbing on each 
of these collecting rings. І also took into 
consideration the question of the possibility of 
storing up energy in storage batteries during 
the night time, when, of course, the demands on 
our plant would be least, and giving it off during 
the day time; but at the present time the cost of 
the batteries would not repay work in this direc- 
tion, and it would be cheaper to make another 
tunnel, with wheel pits, turbines and all the 
paraphernalia required to generate current, than 
to go tothe expense of putting down the large 
amount of lead which is required for these bat- 


* From a 


aper read before the Institution of Electrical 
Engineers, 
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teries. With the alternating current we have. 
the choice of а considerable number of motors of 
different types. We have the synchronizing 
motor, the series wound motor with laminated. 
field and commutator, the multiphase motors, 
which attracted so much attention at the Frank- 
fort Exhibition of 1891, and а host of single 
phase motors which have been placed on the 
market because of the high frequency which has 
been prevalent and with which they were not 
altogether satisfied. These motors become im- 
mediately available if we use & lower frequenoy. 
The generation of ап alternating current also 
permits of the use of а commutator, or rectifler, 
with direct current motors. 


NUMBER OF PHASES. 


Assuming now that it is generally agreed that 
the alternating current must be adopted, not only 
for distant transmission but also for the nearer 
work, the next point to consider is the number 
of phases— whether the current should be gener- 
ated in а single phase, in two phases, or in three 
phases. The possibility, too, of using even a 
greater number of phases was also considered, 
but it did not seem to possess advantages. 

As already stated, there are many motors 
which are suitable for use with a single phase at 
low frequency and which starts without assist- 
ance. In the workshops of nearly all the most 
able electricians which I have visited in the 
course Of the last year or two, I have found such 
motors built upon different plans, and nearly all 
of them seemed to work fairly well, and promise 
to be very efficient at low frequency. 

For all heavy work which is going on, con- 
stantly without stopping the machinery, no 
motor could be more suitable than the syn- 
chronizing alternator on a single phase, and its 
speed is as regular as that of the turbine which 
is developing the power. It seems, however, 
that even if single phase motors are going to be 
adopted, it would be best for the generator to 
have two phases, because in this way we get a 
larger output for the same size and price of ma- 
chine; the circuits may be perfectly independ- 
ent and supply separate motors. Also, the two 
phase system makes the rectification or commuta- 
tion of the current more easy to use it for street 
railways, electro-metallurgy, etc. Again, multi- 
phase motors have the great advantage that they 
have been considerably utilized already, and 
even in small sizes have a fairly good efficiency. 

With regard to the relative merits of two and 
three phases several claims that cannot be sup- 
ported have been put forward in favor of the 
latter. First, it is claimed that the saving in the 
copper on the line is 25 per cent. over a one 
phase system, and 25 or 18 per cent. over a two 
phase system, according as four or three wires 
are used for the purpose. I investigated this 
matter carefully, and arrived at the conclusion 
that this was not the case, and that the three 
phase system had no advantage in this respect 
over a two phase system with three wires. 
Second, it is claimed that there is a greater sim- 
plicity of wiring with three phases than with two 
phases; but this advantage disappears when we 
remember that the two phase system can be used 
with only three wires, although this is not a plan 
which I would recommend. Third, it is claimed 
that any pair of the three wires may be used for 
a distribution of lighting. This is not the case. 
A two phase system, where the circuits are com- 
pletely independent, is much more suitable for 
the purpose, and maintains the lights at a more 
constant electric pressure. Fourth, it is claimed 
that there is & smoother starting and rotating 
effort with the three phase than with the two 
phase system. This was originally claimed on 


theoretical reasons only by Dobrowolski, but 


everyone who has used the type of two or three 
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ph&é Motors made by the Oerlikon Company, 
by C. E. L. Brown, and by the Allgemeine Elek- 
tricitats Gesellschaft, of Berlin, and others, ів 
convinced that this advantage, which seems 
probable enongh, is purely theoretical; it is not 
confirmed by actual practice, and, moreover, 
when the fact is known, the theoretical reason is 
pretty evident. 

No other claims in favor of the three phase 
system over the two phase have ever to my 
knowledge been advanced; and, as shown above, 
a very full consideration of these claims does 
not tell in favor of the three phase. 

I will now point out what seemed to me great 
objections against the three phases, due to the 
fact that the three conductors are all intercon- 
nected. First, it introduces trouble in maintain- 
ing the efficient working of the line, and in test 
ing it, so that a higher type of electrician would 
be required to make these tests, and even he 
would have greater difficulty in finding the faults 
and correcting them. Secondly, when the three 
circuits are unequally loaded the electric pres- 
sure varies considerably. These difficulties have 
been thoroughly appreciated by workers in this 
line. When an interconnected set of circuits such 
as the three phase system employs is used, it is 
found that when the circuits are unequally loaded 
there are great variations in the electric pressure, 
and the fullowing tests were made at my request 
to illustrate this. Thethree circuits are called 
A, В and С. The average electric pressure of 
the three branches at the terminals of the sec- 
ondaries were maintained constant. А resistance 
tending to reduce the electric pressure at the 
lamps 5:3 per cent was introduced into each 
branch. Both the primaries and the sec- 
ondaries were connected as represented by 
the ferm of the letter Y. By varying the con- 
nections in different ways, some slight varia- 
tions were possible; but this general fuct re- 
mained that when A is loaded and B and C are 
not loaded, the pressure of A is less than that of 
C, and that of C is less than that of B, and the 
difference may be 12 or 18 per cent.; and when 
A and B are loaded and C is not loaded, the pres- 
sure of A is less than that of В, and that of B is 
less than that of C. The variations here shown 
in the pressure of two equally loaded circuits is 
probably due to the armature reactions, and 
would be found in a two phase system also; but 
the rest of the variation is due to the intercon- 
nection of the three circuits, and is ап obvious 
defect of the three phase system. In order to 
get over this difficulty, the Oerhkon Company 
proposed to devote only one circuit to lighting 
purposes, which shall be maintained at constant 
pressure, using the other two circuits for power 


purposes, where constancy of pressure i8 notso ' 


important. In some cases this would be a suit- 
able method of working, but it was not consid- 
ered satisfactory for the work at Niagara Falls. 
Having considered these points, the board of di- 
rectors of the Cataract Construction Company, 
at their meeting in May, 1898, determined to re- 
ject the three phase system, leaving the single 
phase and the two phase available. 
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FREQUENOY OF ALTEBNATIONS, 


I wish now to say some words on а question 
which has absorbed my most serious attention, 
especially since I have been acting for the Cata- 
ract Construction Company. and this relates to 
the frequency of the alternating current. In 
America a frequency has generally been adopted 
of 188 complete periods per second for lighting 
purposes. This was done with the object of re- 
ducing the cost of transformers, which were 
supplied to each separate house, and conse- 
quently were always of small size, and therefore 
expensive. The selection was also approved be- 
cause American engineers working with alterna- 
ting currents have generally put forward the 
view that parallel work is not desir: Ме, and the 
fact that parallel working is more difficult at 
high frequency, which is one of the principal 
objections to high frequency, has not been seri- 
ously considered in America. In Europe the 
usual frequencies are from 70 to 100 periods per 
second, but a notable exception exists in the case 
of Messrs. Ganz & Company of Budapest, who 
have adopted 42 periods per second. Some years 
ago I unwittingly did Messrs. Ganz the injustice 
to ғау that I thought it probable that they had 
adopted this frequency because it suited their 
particnlar type of machinery and speed of run- 
ning. Ihaveitin writing from them, and I am 
thoroughly convinced of the truth of it, that 
their reason in adopting the frequency of 42 
periods per second was that it is the lowest fre- 
quency that is available with arc lights so as not 
to produce апу serious flickering, and their de- 
sire was to lower the frequency as far as practi- 
cable in order to ensure paralle] working. Of 
course, it is a matter of common knowledge that 
parallel working is assisted by lowering the fre- 
quency. 

With the large units which will be employed 
in connection with the Niagara Falls scheme, the 
cost of the transformers is very much dimin- 
ished; and this does not become so important a 
matter as it does when all the transformers areof 
small size— under 10 н. P., as is usual in electric 
lighting in America. Moreover, although with 
lower frequency the transforme:s must be in- 
creased 1n size, the increased cost is not in pro- 
portion to the lowering in frequency, because we 
can use & higher induction. Mr. Steinmetz has 
shown that the loss due to hysteresis varies as 
the induction raised to the power 1:6, and it is 
loss which must be kept constant when we vary 
the frequency. I deduce from this law the fact 
that in any transformer, if the hysteresis loss is 
kept constant, its power of doing work varies in 
proportion to the frequency raised to the power 
0:4 (but it is probably unwise to increase the in- 
duction so much as to saturate the iron). It fol- 
lows that when we double the frequency we get 
out of the same transformer 182 units of work 
instead of 100. If the frequency were quad- 
rupled, we should get 174 units instead of 100. І 
have been informed by Mr. William Stanley, Jr., 
of Pittsfield, Mass., that without the use of 
theory, but simply working from his experience 
in manufacturing and testing transformers, he 
obtains almost identically the same law; and I 
have got independent practical testimony in the 
same direction from other manufacturers. It 
appears, then, that there can be no doubt that in 
lowering the frequency we are not proportion- 
ally increasing the cost; but at the same time it 
must be realized that the cost of transformers is 
to a certain extent increased by lowering the fre- 
quency. If the frequency be reduced to one- 
half, the cost is increased about 50 per cent. The 
lowest price which has been quoted for large 
transformers is $3.52 per horse-power, at a 
frequency of 42 periods per second. In halving 
the frequency the extra cost would therefore 
only be $1.76 per horse-power. It becomes, 


then, а matter of enquiry whether the benefits to 
be derived by lowering the frequency in such a 
proportion would compensate for the extra ex- 
penditure as indicated. I &m thoroughly con- 
vinced that the gain is far in excess of this 
amount. I shall have occasion to discuss the 
superior efficiency of motors at low frequency; 
and in most types of. motors I think it safeto say 
that in passing from 42 periods to 21 periods, or 
varying the frequency in that proportion, we 
have a gain of at least 8 per cent. in the efficiency 
of the motors. Neglecting altogether the in- 
creased value of the motors from this cause, 
there is 8 per cent. more power at our disposal, 
which, at only $10 per horse-power per an- 
num, would &mount to 80 cents per annum, or, 
capitalized at5 per cent., represents an increased 
value of $6 per horse power of the plant, 
against which we have the increased cost of trans- 
formers— only $1.76. It appears, then, pretty 
certain that, fron: а purely economical considera- 
tion of the question, a lower frequency than any 
which has hitherto been adopted is advanta- 
geous. 

With regard to the lowest limits at which we 
can work. since our turbines have been designed 
to revolve at 250 revolutions per minute, а two- 
poled dynamo—if such could be satisfactorily 
constructed— would give a frequency of 4} 
periods per second. and none of the synehrcniz- 
ing or polyphase motors employcd at different 
factories could run ata higher speed than 250 
revolutions. Iam not sure that it is desirable 
that any motors should run at a higher speed 
than this, but in the few cases where this might 
be desirable the use of belts would be quite 
natural in order to give the higher speed. With 
а four-poled machine we would have a choice of 
speeds at 500 revolutions, 250 revolutions, and 
any sub-multiple of these speeds; for by increas- 
ing the number of poles in the motor the speed 
of the motor can be reduced ая much us we 
please. With eight poles in the generator, the 
maximum speed is 1,000 revolutions per minute, 
which is as high & speed as would generally be 
desired in connection with the factories supplied 
from Niagara Falls. This frequency is 16: peri- 
ods per second, and after considering the three 
points— namely, cost of transformers, speed of 
synchronizing motors, and convenience in the 
design of the generators—I came to the conclu- 
sion that, so far as motive power was concerned, 
this is the frequency which would be most 
favorable for use at Niagara Falls. 

Another indirect advantage of using & low 
frequency is of в very practical nature, and lies 
in the fact that the ordinary continuous current 
dynamos of any size that are made may be used 
as synchronizing motors by means of rings at- 
tached to the commutator bars in the manner 
which has been above described. This method 
of altering and working a direct.current motor 
so as to make it suitable for an alternating cur- 
rent of low frequency has long been known to 
electricians, but the attention of those who are 
not experts was forcibly directed to it hy the ma- 
chines shown by Mr. Schuckert and others at 
the Frankfort Exhibition in 1891. Owing to this 
fact, it would be possible for any manufacturer 
connected with our supply station to procure a 
motor of low frequency of any moderate power 
he might require at а day's notice, and this is not 
true of any other alternating motor, nor is it 
true of a higher frequency. 

But the most obvious advantage of low fre- 
quency is the improved efficiency of motors. I 
have arrived at this conclusion from my own ob- 
servations, but I find it confirmed collaterally. 
With synchronizing motors, of course, the fact 
haslong been thoroughly established that the 
performance is very much improved by using 
low frequencies. Again, those who have used 
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the motors with rotating field of the two phase or 
three phase types have all been olliged to reduce 
the frequency of the current to get.the best re- 
sults. In this connection I am pleased to be 
able to show а diagram giving some tests which 
were made for me of a three phase motor at 41 
complete periods per second, and at 56 periods 
per second. | 

It will be noticed that at 56 periods the maxi- 
mum efficiency is given when the output is 17 
H. P. Itis then 85 per cent., and the efficiency 
7t 41 periods per second at the same output is 8a 
per cent. But it will be noticed that the effi- 
ciency at the latter frequency goes on increasing 
until the output of the machine ів 194 H. P., 
when the efficiency rises to nearly 88 per cent. 
Thus, by lowering the frequency from 56 to 41 
periode per second, not only had the output of 
the motor been inereased 15 per cent., but the 
efficiency had also been increased 8 per cent. It 
is also found— which is a matter of the utmost 
importance—that in every self.starting alterna- 
ting motor, whether multiphase or otherwise, 
the effort at starting is increased by lowering the 
frequency. 

Again, I find that the ordinary direct current 
motor with a laminated field works extremely 
well with low frequency; even without lamina- 
tion of the field it works, though not well. I 
have consulted nearly every electrician of expe- 
rience in this direction whom I have met during 
the last year or two, either in Europe or America, 
on this point, and they generally agree with me 
that the facilities of working motors of what- 
ever kind are very much greater with a low fre- 
quency. Last year, being aware that Prof. 
Anthony had experimented considerably in the 
direction of series-wound motors with laminated 
field, I asked him his opinion, and he expressed 
himself as follows: 


“Тп reply to yours of August 30, I have bnilt 
two or three continuous-current machines with 
laminated fields to run with alternating cur- 
rents, and have succeeded in running motors of 
about ін. P. directly from the Westinghouse 
converter, where the frequency is some 130 per 
second. Such small machines run very nicely 
where the alternations do not exceed 25 per sec- 
ond. Infact, so far as I have tested, they seem 
to give an output fully equal to what they will 
with continuous current. Of course, with high 


frequencies the self-induction of the field is 


against their working. bnt at eight per second I 
should say that large motors could be run with 
perfect success. ” 

I wish to repeat that, from what I have seen in 
the workshops of all advanced electricians in the 
last year or two, I am confident that in the near 
future single phase alternating current motors, 
self-starting on full load, will be largely used; 
and there is not the slightest doubt that all of 
these work far better with low frequencies. In 
fact. as Mr. Brush once said to me when I was 
discussing this matter with him, Really, your 
best plan would be to lower the frequency so 
much that you get a direct current.” 


Whilst speaking of low frequency in relation 
to motors, I must say that I have much greater 
hopes of obtaining a good commutating device 
with alow frequency than with a high one; and 
I will also state that I have great hopes of im- 
portant advantages coming to us from the inven- 
tion of such 8 commutating appliance which will 
enable us to furnish street railway companies, 
electro-metallurgical works and other consumers 
with the direct current without the use of any 
heavy revolving machinery at the transforming 
station. 

Iam not eure that it ought not to be said that 
the greatest advantage of low frequency is in 
connection with the conductors used for trans- 


mission, and in the partsof the apparatus that re- 
quire high insulation. 
used there are certain difficulties which are well 
known. The first of these has been strongly 
urged by Lord Kelvin--namely, that when using 
large conductors an alternating current of high 
frequency tends to confine itself to the outside 
of the conductor, thus increasing the total re- 
sistance. Attention was first generally directed 
to this subject by the presidential address of 
Prof. Hughes to this Institution. A second diffi- 
culty is that with high frequency the impedance 
of the line due to the magnetic field formed be- 
tween the go and return wires may amount toa 
very sensible quantity. Attention has been 
drawn to these matters by Mr. A. E. Kennelly, 
and his paper* on the subject should be carefully 
studied. Then, again, with high frequency there 
is а greater tendency to discharge from an elec- 
trified conductor into the air. This means that 
the insulating of a bare conductor is more diffi- 
cult with a high than with a low frequency. 
Lodge and others have made this very manifest 
with exceptionally high frequencies, but the 
truth of the statement is well known by those 
who have experimented even with low frequen- 
cies. Another trouble is that. whenever it is 
necessary to use solid insulation, a current of 
high frequency has a greater tendency to injure 
the insulation. Mr. Tesla has shown and ex- 
plained so clearly the rapid deterioration of solid 
insulation by currents of enormously high fre- 
quency, that we cannot fail to see that advantage 
is gained by using currents of low frequency. 
Another very important fact is that with low fre- 
quency we are less troubled by the capacity of 
cables, and we have less loss of static charge ac- 
companied by heating of the insulation. Again, 
the serious troubles which have been encoun- 
tered at Deptford and elsewhere owing to abnor- 
mal rises of electric pressure in the mains above 
the pressure generated by the dynamos, due to 
the resonant effect produced by the capacity of 
the cable aud the self-induction of the circuit, 
may be reduced as much as we please by suffi- 
ciently lowering the frequency. АП these facts 
are the explanation of what has been thoroughly 
established in actual practice, namely, that there 
are difficulties on the line when using high fre- 
quencies which tend to loss of power and to 
destruction of theinsulation, and that these diffi- 
culties are largely mitigated, if not entirely ob- 
viated, by reduction of the frequency. It must 
also be remembered that if we reach a frequency 
as low as 16 periods per second, any induction in 
neighboring telephone circuits is utterly inap- 
preciable by the ear. Finally, all eddy currents 
diminish as the sqnare of the frequency. Having 
now stated as clearly as I can what seemed to me 
the principal advantages of low frequency, I will 


place on the other side the disadvantages. 
Besides the increased cost of transformers, 


there is one fact which is apt at first sight to im- 
press one as almost fatal to the employment of 
very low frequency, but which further considera- 
tion shows to be of little moment in the case of 
Niagara Falls; this is, that a low frequency is not 
suitable for electric lighting directly. But it 
must be remem!-ered that it is decidedly prefer- 
able to nse a direct current for arc lamps, and, 
in fact, in the present position of the art in 
America it would be almost a necessity. Hence 
the natural method of arc lighting would be to 
use the alternating current by means of a motor 
to drive the well-known arc lighting machiues. 
Iu the course of the work at Niagara, the first 
work in connection with arc lighting which will 
be set up is the lighting of Buffalo. At present 
this is doue by means of steam engines, develop- 
iug about 3,000 н. P. and driving arc lighting 


* "Impedance," by A. E. Kennelly, American Institute 
of Electrical Engineers, April 18, 1898. 


When а high frequency is ~ Wood ‘trpe. 


machines of the Brush, Thomson-Houston and 
There Cannot be a doubt that, 
financially and practically, the best way of con- 
verting this station to enable them to use the 
power from Niagara Falls is to put in alternating 
motors in the place of the steam engines; and 
this will be the case in most of the towns which 
will be supplied witl: power from Niagara Falls. 
( To be continued.) 


Boston Notes. 


An unusual and unique Thanksgiving present 
was made on Thanksgiving Day by the direc- 
tors of the Globe Street Railway Company, 
Fal River. It consisted of & purse of $450 di- 


vided among fourteen employes who were con- 
sidered to be the most deserving and efficient in 
the company's employ. The division was made 
as follows: Two conductors and two motormen 
received $50 each; two conductors and two mo- 
tormen got $80 each; two conductors and two 
motormen got $20 each. One motorman and one 
conductor got а special prize of $10 each. The 
gifts were fully appreciated, and such substan- 
tial recognition of the services of employes can- 
not fail to act авап incentive to others, and isa 
credit to the generosity of the directors. This was 
mon ш unusual gift that it deserves to be re- 
corded. 


The heating of street cars by electricity will, 
the present winter, be very general throughout 
New England, inasmuch asthe firm of James F. 
Shaw & Company, Boston, has sold to no less 


than sixteen different New England street railway 
companies electric car heaters of the tvpe made 
by the American Electrio Heating Company 
under their own patents. Last winter some few 
cars іп this district were heated by electricity, 
and gave satisfaction, hence the more general 
adoption. 

It is highly creditable to the boys of Lynn 
who formerly were employes of the General 
Electric Company that notwithstanding the 
chronic paralysis from which the Trust is suffer- 
ing, with every indication of a speedy dissolu- 
tion, they keep up their spirits, feeding them 
doubtless on the hope of brighter, better days 
dawning ere long. Mid all the changes and dis- 
miseals and laying offs,” the members of the 
Thomson- Houston Electric Brass Band keep up 
their practice and musical engagements, the foot- 
ball club keeps the ball a-rolling, while the Thom- 
son Scientific Club remains, not as lusty as for- 
merly, yet strong enough to furnish some food 
for the intellectual delectation of its aspiring and 
and ambitious members. 


In the annual report of the West End Railway 
Company, just issued, it is stated: At the close 
of the year about five-sixthe of all the mileage, 
namely, 1,325,000 miles per month, was run by 
the electric system. It is expected that during 


the coming year that system will be so extended 
as to cover most of the important lines. The 
board of directors have undiminished confidence 
in the electric system, and the increased riding, 
wherever it is introduced, proves clearly that the 
public consider it a great improvement over 
horsé power. This fact and the comparative 
cheapness of operation, in the opinion of the аі. 
rectors, justify the large expenses involved in 
the introduction of the system." The West End 
Company has now 182j miles fully equipped 
with electricity and 254 miles partly equipped. 
The revenue miles for the year were 18.669.809, 
number of passengers carried 133,868,618. Ot the 
passenger receipts 80 80 per cent. was from the 
electric lines and 19.67 from horse lines. 


An important meeting of Fire Underwriters, 
representing the various Eastern Insurance Ex- 
changes, was held at the National Insurance 


Board Rooms, New York. November 23d and 
24th. Those present constituted the Conference 
Committee appointed to prepare a standard and 
schedule for electricallight and power stations, 
electric car sheds and repair shops. Representa- 
tives of the Eastern Fire Underwriters’ Associa- 
tion were present and did some valuable work. 
The schedules for the above classes of risks, pre- 
viously prepared, were gone over section by sec- 
tion, and the results were unanimously adopted 


ELECTRICITY. 


55 


by the Committee to be recommended to the 
various boards represented. It 18 believed that 
the adoption of the proposed schedules will 
place these risks on a fairly paying basis, and at 
the same time will give the assured the benefit of 
good construction and equipment and such im- 
provements us may be made. 


As was to be expected, the incandescent lamp 
makers of New England felt a gootl deal inter- 


ested in the question of the Edison patents, and 
would have rejoiced to read an authoritative 
utterance to the effect that said patents died 
simultaneously with those in England. Such an 
utterance has not been as yet delivered. and so 
they anxiously await an expression of judicial 
opinion on the subject. Meantime the Gen- 
eral Electric Company, as if to direct atten- 
tion from its sure but gradual dissolution, is in- 
dulging in a little more of its wonld-be monopo- 
listic litigation. Incandercent lamps. their in- 
ventors and manufacturers, however. are like 
Banquo's ghost, they will not down." 

Prof. W. L. Puffer of the Massachusetts In- 
stitute of Technology is engaged in giving & 
course of twenty-four lectures on “ Practical 
Electricity" in the Wells Memorial Hall, the 
course being largely attended. On Friday even- 
ing his topic was Dynamos.” Many questions 
were asked and answered. 

By а printer's error there appeared а statement 
in our last issue announcing the payment of a 
regular quarterly dividend of 14 per cent. by the 
New England Street Railway Company. It 
should have been 11 per cent. per quarter or 5 
per cent. per annum. 

Drexel, Morgan & Company are now repre- 
sented in the directorate of the West End Rail- 
road Company in the person of Mr. Samuel 
Spencer, who has been elected director. 

Conway ia to have an electric street railway—a 


company with a capital of $50,000 having been 
organized for that purpose. Power 18 to be 
taken from the water in Conway Gorge. 


General News. 


What is Going on in the Electrical World. 


Homer, Mich. -A new electric lighting system 
is to be established here, it ia said, to take the place 
of that already in use which has failed to give 
satisfaction. 


Harrison, N. J. — The G»neral Electric Com- 
pany has notified the machinists at its factory 
here that their wages will be reduced from 30 
cents an hour to 224 cents. 


Columbia, S. C.- A cotton mill is nearly com- 
pleted here which is to get its power from the 
canal by means of electricity, instead of the old- 
fashioned belt method. 


Martinsville, Ind.— The plant of the Martins 
ville Electric Light and Power Company, which 
went into the hands of an assignee last June, has 
been sold at auction to the Central Thomson- 
Houston Company of Cincinnati for $7.500. 


Pittsfield, Mass. —The Stanley Electric Manu- 
facturivg Company held its annual meeting 
Tuesday of last week. The capital stock has 
been raised from $100.000 to $200,000. the new 
stock having all been taken. 


Plainfield, N. J. The consent of a majority of 
the propertyowners having been secured for the 
pro extension of the electric railway to 
Dunellen, nothing remains to delay the building 
of the road except to obtain consent of the city 
council. 


Bridgeport, Conn.— The Traction Company 
will use the trolley as а motive power on its lines. 
As soon ав the company gets permission from the 
council the generators, poles, ete., vill be ordered 
and the road double tracked. It is estimated that 
сагв ought to be running by summer. 


Cincinnati.— City Electrician Cabot the other 
day discovered а thief wire running from the 
main lines into a chimney over Kelly's pool rooms 
in Covington. Another wire, intended as an 
extra one in case the first one failed, was discov- 
ered atanother point. The pool room people had 
been using the stolen currentsince the latter part 
of October. 

Woonsocket, R. I.—The new plant of the 
Woonsocket Electric Machine and Power Com- 
pany is about completed and will be in operation 


inafew days. Wateristhe motive power for 
driving the dynamos, two pairs of 86 in. turbines 
developing 600 н. P. being used. Three genera- 
tors, each of 150 n. P., will be installed. 


Riverhead, L. I. — Edwin G. Duryea has en- 
gaged the services of Electrician Scott of Jamaica 
to estimate the cost of constructing an electric 
road between Riverhead and the south side, con- 
necting with Quogue and West Hampton. If the 
road is built the power is to be obtained from 
the Riverhead Electric Light Company's plant. 


Lebanon, Pa.—A new electric ore separator 
has been set up at Meily’s furnace by Sanders & 
Thompson, of Philadelphia, for exhibition. The 
acpacity of the separator is said to be four tons 
per hour, and is intended to take the place of ore 
roasters. The ore is ground and by means of a 
oe magnet foreign substances are elimin- 
ated. 


Washington, D.C.—H.N. Allen. Vice Consul 
General of the United States at Seoul, Koren, bas 
informed the State Department that the king of 
Korea has recently purchased in America an in- 
candescent electric light plant, which will be 
used for lighting the king's palace and surround- 
ing grounds. 


Ithaca, N. Y.— The Thomson Electric Weld- 
ing Company, through F. P. Royce, have notified 
Dr. Thurston of their shipment to Cornell Uni- 
versity. for the collection of Sibley College, а 
selected lot of samples of electrically welded 
work which has been on exhibition at the Fair at 
Chicago. with the frames and stands used there 
in exposing them. 


Beatrice, Neb. — Paul Horbach has been re- 
moved from the receivership of the Beati ice Rapid 
Transit and Power Company. and Judge Brush 
has appointed M. C. Steele in his place. The 
new receiver will at once resnme operation of 
the plant, and furnish the city with electric lights 
and electric street railway service. 


Carlisle, Pa.—The Cumberland Valley Elec- 
tric Passenger Railway Company ав heen re- 
organized under the name of the Cumberland 
Valley Traction Company with the following 
officers : President, S. Ritter Ickes; directors. 
John R. Lemon, Tyrone, Pa.; William J Tokes, 
Altoona; John HR. Miller, Charles and William 
Wigton, Altoona, Pa. 


New York.—Tbe Rapid Transit Commission 
has adopted a resolution favoring the West Sido 
Rapid Transit scheme. The resolution stipulates 
that the structure shal] be capable of carrying 
five-car trains. run at an average speed of thirty- 
five miles an hour, to be run by electricitv or 
some other power needing no combustion along 
the line of the road. 


Syracuse, М. Y.- Elijah D. Fulford, who has 
been the superintendent of construction for the 
American Long Distance Telephone Company 
during the bnilding of ita new line from St. Louis 
to New York. was arrested here last week on я 
train while on his way to New York for alleged 
fraudulent entries in bis accounts. involving a 
lois to the company of a large sum of money. 


Salem, Mass. – The 400 horse power generator 
of the T.ynn and Boston Street Railroad Com- 
pany which bas been located in the stations of 
the Salem Electric Lighting Company has been 
removed, and now the latter company furnishes 
all the power for the operation of the carr on the 
local division of the road from its new station. 


Rockford, I11.--It is understood that the Na- 
tional Thermograph and Electrical Company. 
which has long b2en located at Chicago. is to re- 
move its works to this place. The officers of the 
company are: George H. Sisson. of New York, 
president; Wm. J. Marks, Chicago. treaanrer; 
H. F. Crow, Chicago. secretary; and A. E. Ap- 
pleford, genera] manager. 


Lynn, Nass. In addition to the cut in wages 
hitherto made at the factories of the General Elec- 
tric Company another notice was posted in the 
works а few days ago reducing the wages of all 
employees paid by the hour whose pay had not 
heretofore been reduced. and the factory auditor 
has been given instructions to make reductions in 
all piece work. i 


St. Joseph, Mich.--The council has granted a 
franchise tothe St. Joseph and Lake Shore Rail- 
way Company and the St. Joseph Electric 
Light and Power Company to construct an elec- 
tric railway from the centre of the city to the 
southern limits, and to furnish electric power 
and light to St. Joseph. The company is com- 


posed of Chicago capitalists, and the railway and. 
light plant are to be in operation by August 1. 


New Haven Conn.—The Manufacturers’ 
Street Railway Company have opened subscrip- 
tious for an electric road from Grapevine Point 
to connect with the Consolidated road at Cedar 
Hil. Whether the company will have its own 
plant or will t&ke power from the power house 
now in process of erection for the State street 
road system is & matter undetermined. The 
incorporators are George 8. Barnum, Frank L. 
Bigelow, Simson J. Fox and W. W. Kendall. 


Rochester, N. Y. — Since the Grand View Beach 
Railroad Company's power house at Rigney's 
Bluff was destroyed by fire, severa] months ago, 
power from the Rochester Railway Company’s 
lines has been used. Next season, however, the 
company will generate its own electrical force at 
a plant in Charlotte.—Frank W. Hawley, vice- 
president of the Cataract Genera] Electric Com- 
pany. has been interviewed in regard to State 
Engineer Schenck’s published opinion that elec- 
tricity as a motive power would be a failure on 
thecanals. Mr. Hawley differsfrom Mr. Schenck 
ever so much, and intimates that the latter is no 
authority on the subject. After disposing of 
Mr. Schenck’s theories, and pointing out the ad- 
vantages of electricity in canal navigation, Mr. 
Hawley says: Opposition is expected. It 
comes to all things in the way of progress. It 
helps to develop the best methode." 


Baltimore.—The Brush Company has notified 
the Maryland Electric Company that it is now 
sufficiently recovered from the recent fire to 
furnish the 1,030 lights required by the city and 
will no longer permit the use of its wires and 
poles by the Maryland Company, which has been 
supplying current for 229 lights. Tbe Brush 
Company has the city contract. —The First and 
Second Branches of the city council have passed 
an ordinance directing the mayor, comptroller 
and city register to contract with any existing 
electric light company t» light the streets, lanes, 
alleys, public squares, public buildings and other 
places where electric are lights are now used by 
the city, or shall be authorized to be used by the 
general superintendent of lamps. The contract 
is to be fur а term of five years аба price not ex- 
ceeding 35 cents а 'amp each night, and the city 
is to have the privilege of terminating the con- 
tract at the end of any two years by giving the 
contracting company thirty days’ notice. The 
lights аге to be kept burning from sunset until 
daybreak, the company being subject tu a penalty 
of $1 for every lamp that fails to burn nightly. 
The company receiving the contract is to be 
bonded in $20.000 to insure its fulfilment— 
A trust mortgage for 81.000.000 from the Mary- 
land Electric Company, of Baltimore. to the State 
Trust Company, of New York. has been recently 
recorded. It is to secure the issue of 900 bonds 
of $1.000 each and 200 bonds of $500 each by the 
electric company. The mortgage is secured by 
the property, rights und franchires of the elec- 
tric company. 


— X— 


THE KNAPP ELECTRICAL. WORKS. 


Notice ot Removal. 


About Jan. 1 the Кпаэр Electrical Works, Chicago, are to 
move from thelr у resent quarters to 271 and 273 Franklin 
street, where their facilities are to be dot bled. ‘The new 
building has a floor space cf 40 000 square feet, which is 
very nearly double that of their present bulldiny. 

The offices, salesrooin and shipping department will be 
located on the main floor. The two upper floors will be 
devoted to the manufacture of their many popular spe- 
claities. The balance of the building will be filled with a 
large stcck, Which will enable them to fill almost any 
order the same day of its receipt. 

They are also but'din: a factory fifty-two miles from 
Chicago, where they are to manufacture such articles as 
require a grcat deal of room. 

This company has rece tly taken up the manufacture of 
fixtures, combination elec ric and gas, anda e getting up 
new and original designs, and it is their intent ion to 
make a very fine display ot this line in their new store. 

The growth of this company 18 something remarkable. 
They deal only іп electrical supplies. and do not enter into 
competition with manufacturers cf lighting apparatus. 

Among the valuable agencies which this company con- 
trols are that of the Safety Insulated Wire and Cable 
Company of New York and the Columbia Incandescent 
Lamp Company of St. Louis. 

Over five million feet of the safety wire was used at the 
World’s Columbian Exposition, and one hundred and sixty 
thousand feet of their lead covered cables is used in the 
South Park Boulevard lighting system. 

The Knapp Electrical Works intend fitting up offices tn 
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their new store which will be as fine as those of any house 
in this line of business in this country, and will always be 
giad to welcome their friends and customers to their Lew 
home at 271 and 273 Franklin street, Chicago. 


A Covered Fuse Box. 


The illustration accompanying is thatof a Covered Fuse 
Box for use on a 500-volt circuit, recently perfected and 
placed on the market by the W. З. Hill Electric Company, 
of Boston, Mass. The metal terminal blocks are mounted 
on а slate base, апа the parts are all protected by а box 
made of mica, the removable cover of which is held in 
place with two wire pins, so as to be readily removed to 
permit of replacing a blown fuse. 

For some time past the e has been а very large demand 
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А CovERED Fuse Box. 


for a light, compact covered 500-volt Fuse Block. and the 
above enterprising company in producing this show their 
ability to keep fully up to the times іо this line, as well as 
in switches and switchboards; hence it 15 no surprise to 
hear that they are having to seek a much larger factory, 
their business being now so extensive that they have quite 
outgrown their present factory. 


----- -------- ee — 


Royal Arc Lamps. 


Mr. J. J. Gates, manager of the Connecticut Koyal Arc 
Company, has close a contract with the Hartford Кес: rie 
Light Company for 800 Royal Arc equipments, which are 
to be attached to the arc lamps at present in use on the 
local company's circuit. 

The contract was made after a thorough test of the new 
lamps by the electric light company. 


The Westinghouse Company's New Factory. 


The Westinghouse Electric and Manufacturing Coin- 
pany will adverti-e at once for bids for theerec!ion of new 
works at Brinton. At that place the company has secured 
twenty-three acres of land. 

The plans for these buildings have been under consider- 
ation and elaboration forthe last five months, and every 
detall of manufacture has been most carefully considered. 
and the buildings finally decided upon are a machine 
shop 754 feet long and 231 feet wide, a two-story warehouse 
of the same length. and a suitable power house for the 
operation of all the machinery. The-e buildings will give 
the Electric Company a capacity of $1,000,000 output per 
month, which under pressure can be greatly increased. 

Especial attention has been givento the arranging of 
the storeroom and warehouse for the carrying of supplics 
and manufactured material in such а manner that the 
least possible amount of material will be required with 
the minimum cost of handling, and the tools have also 
been arranged with reference to economy in handling the 
material. The central part of the machine shop will con- 


tain most powerful electric cranes, capable of handling 
the largest pieces of machinery that will probably be 
needed іп the future for electrical apparatus. The build- 
ings in general design are in many respects like those 
erected by the Air Brake Company at Wilmerding, but are 
much larger, and include such alterations as have been 
found necessary for the different classes of work. The 
buildings will be practically fire- proof. 

The advantages to be gained by the Electric Company 
by moving its manufacturing plant into this establish- 
ment, as compared with its present arrangement, will be 
enormous. 

At the present time the Electric Company is employing 
about 2,000 hands, and has been constantly adding to its 
force during the past sixty days. 


INCORPORATIONS. 


The Brooklyn, Queens County and Suburban Railroad 
Company, Newtown, N. Y.—to construct a street surface 
road about five and one-quarter miles in length in Queens 
County, N. Y. Capital stock. %15,0С0,000. Directors: Frank 
Batley. Edward Johnson, George H. Southard, Henry E. 
Hutchinson, Frederick Т. Aldridge and Julian Fairchild, of 
Brooklyn; Cassius M. Wicker and Frarcis P. Lowey, of 
New York City, and Henry T. Bragg, of Yonkers. 


The Villisca Electrical Company, Villisca, Iowa—to 
erect and operate an electric light and power plant at 
Vilisca. Capital stock, $25,000. Promoters: M. N. Mc- 
Naughton, W. 8. Alger, H. C. Stoddard, B. F. Fast, all of 
Villisca. 


Midway Electric Light Company, St. Paul, Minn.—to 
produce, generate, transmit, furnish and sell electricity 
for the purpose of supplying light, heat and power and for 
other purposes. Capital stock, $30,000. Promoters; Geo. 
B. Lynch, E. A. Forbes, G. F. Downing, 86 Paul. 


The l'Arsons Electric Light Company, Parsons, W. Va.— 
to furnish electric light, heat and р wer to towns, corpo- 
rations and individuals, etc. Capital stock, $100,000. Pro- 
moters : Thus. B. Gould, Jno. P. Harford, J. S. Dougal, 
Parsons, W. Va. 


The Hough Electric Company, San Fra cisco, Cal.—to 
manufacture and deal іп егес: rical ap aratus and machin- 
егу and deal in patents and inventions. Capital stock, 
$1,000,000. Promoters : Edw. S. Hough. Jos. Hough, Ernest 
Hough, LeRoy G. Harvey, Jno. M. Beck, Oakland, Cal.; 
Howard E. Wright, San Fra.cisco; С. L. Wiogley, Jr., 
Oaklaud, Cal. 


The Progressive Manufacturing Company, Camden, N.J. 
—to manufacture and sell electrica] devices s] t machines, 
and other coin control devices, cigar store fixtures and de- 
vices, etc. Capital steck, $200.000. Pre moers: Samuel 
Welsh, Chas. M. Keegan, Philadelphia, ka; Jchn B. 
Adams, Camden. 


The No thwestern Telephone and klectric Company, 
Milwaukee, М 1з. —(0 deal in telephone aud other electrical 
supplies. Capital stock, $50,000. I: corporators: A. B. 
Ferdinand, H. C. Dodge and H. H. Speucer. 


The La Junta Electric Company, Deuver, Col.—to fur- 
nish electric plant for the town of LaJunta, Otero County, 
Col. Capital stock, $25,000. Promoters: Chas. F. La- 
combe, Geo A. Goddard, Denver; Auen G. Bentley, La 
Junta, Col. 


The Water and Improvement Company of St. Charles, 
St. Charles, Mo.—to conduct a system of water works and 
a light, heat and power plant at St. Charles. Capital 
stock, $100,000. lkromoteis: H. C. Sc tt, 7 homas Fox. I. Н. 
Lionberger, St. Louis, Mo. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOVEMBER 21, 1893. 


ELECTRIC RAILWAYS AND APPLIANCKF. 


509,002. Electric Rallway. Jonathan H. Vail, New York, 
N. Y. riled March 17, 1593. 

509,065  blecurtc-kallway Conduit. „Granville T. Wo ds, 
New Yoik, N. Y., as-ignor to the Universal Electric 
Company of the City of New York. Filed Oct. 14, 
1892. Kenewed Sept 95, 1893. 

509,072. Electric Kailway. John H. Dale, New York. 
N. v., as igur tothe Universal Electric Company «f 
the City cf New York, same place. Filed March 1, 


1893. 

509,128. Trolley Wechanism. James T. Fuller, Calvert, 
Тех. Filed July 17, 1898. 

509,311. Electric Locomotive. John C. Henry, New Ycrk, 
N. Y. Filed Dec. 15. 1891. 

509.312. Supply System for Electric Railways. John C. 
Пепгу, New York. N. Y. Original application filed 
A о. 1889. Divided, and this application filed April 

. 1892. 

509,828. Hanger for Trolley-Wires. George H. Ricke, 
Cincinnati, Ohio, assignor of three fourths to Owen M. 
Hilland, Michael A. McGuire and Charles С. Agin, 
saine place. Filed Aug. 7, 1893. 


ELECTRIC LIGHTS AND APPLIANCES. 


508,926. Casing for Electric-Arc Lamps. Peter Federmann, 
Berlin, Germany. Filed Feb. 23, 1898. 

509.014. Electric-Arc Lamp. Henry P. Ball, Brooklyn, 
assignor tothe Edison General Electric Company, New 
York, N. Y. Filed March 2, 189]. 

509,086. Automatic Thermal Cut-Out for Incandescent 
Klectric Lamps. Edward H. Johnson, New York, 
N.Y., assignor to the Edison Electric Light Company. 
same place. Filed 8, 1886. 


509,167. Electric-Arc Lamp. Rudolph M. Hunter, Philadel- 
phia, Pa., assignor to the ''homson-Houston Electric 
company of Connecticut. Filed June 29, 1898. 

509,168. Electric-Arc Lamp. Rudolph M. Hunter, Phila- 
delphia, Pa., assignor to the l'homson-Houston Electric 
Company of Connecticut. Filed June 29, 1898. 

509,188. Klectric-Alc Lamp.  Baitou B. Ward, New York, 
М. Y. Filed Feb. 15, 1593. 

509,997. Socket for Electric Lamps. Waldo C. Bryant, 
Bridgeport, conn., assigner to the Bryant Electric 
Company, same place. Filed March 233, 1898. 


SIGNALS AND SIGNALING APPARATUS. 


508,946. Automatic Railway Electric Signal. Burton A. 
Karr aud Charles H. Bradrick, Owaha, Neb., assignors 
to the National Railway Sigal Company, same place. 
Filed Dec. 27, 1892. 

509,098. lectro-Mechanical Slot Mechanism for Railway- 
Signals. Thomas H. Patenall, Rahway, N. J. Filed 
Jan. 6, 1898. 

509,171. Electric-Signal Receiver. William Н. Kirnan, 
Bayonue, М. J., assignor to the Gamewell Fire Alarm 
O graph Company, New Yırk, N. Y. Filed April 17, 


509,201. Rallway-Traln Order and Signahn 
Leonard Т. Crabtree, New London, Wis. 


24, 1893 

509,217. Combined Electric Time-Stamp and Signal De- 
vice. Thomas F. Gaynor, Louisville, Ky., asaignor, by 
mesne assignments, to the New Gaynor hlectric com- 

any,same place. Filed March 7,1891. 

509,218. Месітіс Signal Device. Thomas F. Gaynor, 
Louisville, Ky., assignor, by mesne assignments. to 
the New Gayror klectric Company, same place. Filed 
March 16, 1*91. | 

509,244. Electrical Apparatus for Controlling Signal or 
Other Circuits. Homer A. Parrish, Jackson, Mich., 
asslgnor of one-tenth to Eugene J. Weeks, same place, 
123 ср е А. W. Dodge, New Haven, Conn. Filed 

an. 98, : 


Device. 
ted June 


MEASURING INSTRUMENTS. 


509,085. Electric Meter. John Perry, London, England. 
Filed March 28, 1898. 

509,842. Amy ere-Meter or Voltmeter. Carl Wilkens, 
Franktort-on-the-V ain, assignor to Hartmann & Braun, 
Bockenheim, Се: many. F. led July 19. 18938. 

BATTERIES. 

509,266, 509,267. 509,268, 509,269, 509.270, 509,271, 509,272. 
Storage Katte. y. Edward P. Ushber. Gratton, Mass., 
assignorto the Hopedale Flectiic Ccmpany «f West 
Virginia. Filed Jan 23 1893. 


TELEPHONE AND TELEGRAPH APPARATUS. 


£09,061. Speaking Attachment for 7 elei hoi «е. 
Weber and Ge где Weber, Philadelphia, Ра. 
Sept. 16, 1893. 

509,066. 'l'elegraphy. Julien P. Wo.ten, Bainbridge, Ga. 
Filed Nov. 18 1892. 

509.186. ‘Telephone Fxcbarge Apparatus. Charles E. 
Scribner, € Шсаро. III., a-sigr.or to the Western klec- 
tric Company, same lace. Filed Feb 21, 1893. 

709,216. Fhe aisrm ele graf h hep ater. "homas F. 
Gaynor, Louisville, Ky.. asslg or, by me ne assign- 
ments, to the New Gaynor tlectric Company, same 
nlace. Filed March 2, 1891. ; 

509,219. Non-Interfcrence sinal Bex Mechanism for Fire 
Alarm Telegraphs. Thomas F. Gaynor, Louisville, Ку, 
assignor. bv mes! e assiynments. tothe New Gaynor 
Кіесігіс Company, sawe place. Filed March 19. 1891. 


МШ т 
Filed 


509,290 Signal Telegraph. Claudius V. Bougbton, Buffalo. 


N. Y., assignor. by direct aud mesne assignments, to 
the Boughton ‘lelephotos Company, rame place. 
Filed Nov. 26. 1892. 


MISCELLANEOUS. 


508.914. Device for Singeing Cloth. Rudolph M. Hunter, 
Philadelphia, Pa. Filed July 16. 1890. 

509,050. Electric Bell. Willtam J. Schweiger. New York, 
N. Y., assiznor of one-ha.f to Hermanu Apfelbaum, 
tame place. Filed March 14, 1898. 

509.075. asef г Stereotype or Electrotype Plates. Her- 
man Fietsch, Jr., Chicago. IIl., assigner to Daniel W. 
Ryan, кате lace. Filed reb. 20. 1893. 

509,085. Electric Clear Lighter. Cbrisiian J. Jenne and 
Charles Е. Willey. Louisville. Ky.. assigrors to Wil- 
Mam Carter, John W. Dawson and Joseph Meyrick, 
same place. Filed April 5, 1593 

509.091. Magazine Gun and Electrical Devices Therefor. 
Poi L. McCullough, Brooklyn, N. Y. Filed Dec. 12, 

509,116. Electrically-Controlied Door. Frank Callagan. 
Bridgeport, Cenn. assignor to Jaccb B. Kit in. same 
place. Filed April 8. 1892. 

509,194. Process of Preparing Plates for the Purpose of 
Utility and Ornan ent Hannibal Goodwin, Newark. 
N. J. Filed Jan. 28 1847. 

509,279. Regulating Switch for Electric Flevators. Henry 
A. Allen, Chicago. 11]. ахвіепог to the Falon & Prince 
Company, same place Filed Feb 20. 1592. 

509,332 Current Controlling l'evice. William H. M: rgan, 
All!ance. Ohio. assigncr of thre«-fecurths to hen ак R. 
Mo: ап. Sr., Thomas R. Morgan. Jr., and John R. Mor- 
кап, same place. Original application filed July 22, 
1891. Divided and this application filed Sept. 22, 1892 


To Inventors and Others. 


United States and Foreign Patents Procured. 


A PATENT DEPARTMENT bas been established in 
connection with the publication (fee of FLFCTRICITY, for 
the transaction of all busiress connected with the precur- 
Ing of patents on inventions and devices of all classes. The 
object is to furnish inventors And others. at moderate cost, 
with a reliable. well-equipped and accomn odating bureau 


through which they may be aided in procuring United 


States and foreign patents and obtain all ipformation 
necessary to a successful prosecution of tbeir claims. 
]mmediate attention will be given to inquiries and 
orders by addressing 
T. F. BOURNE, 
Manager Patent Department ELECTRICITY, 
6 Park Place, New York City. 


Vor. V. 


New York. 
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The Narragansett Station. 


Its Special Machinery and Unique 
. | ment, | | 
The city of Providence contains an electrical 


Equip- 


% 


central station which is in many respects dis- 


tinctly original, both in regard to its general de- 
sign and the style of machines with which it is 


ELECTRICITY. 


There are no less than fifty-five dynamos in 
is part of the station, whose capacities aggre- 
gate more than 8,000 horse power. These in- 


clude thirty 50 light (2,000 c. P.) Thomson- 
Houston arc machines, seventeen 50 light (1,200 
с. P.) Thomson-Houston arc machines, two 90 
K. w. 500 volt and two 60 x. w. 500 volt Thom- 
son-Houston dynamos, two 4,000 light and two 

8,000 light Westinghouse alternators. 


Fia. 1. 


equipped. The present arrangement was not 
contemplated at the time the station was first 
built, but is the result of extensions made from 
time to time, which the steady growth of its busi- 
ness demanded. 

The latest additions to the plant are specially 
worthy of attention, as they include some 
dynamos which are the first and only ones of 
their kind in use. 

The station, as will be seen from the Frontis- 
piece, is situated on the waterfront, which gives 
it special facilities for condensing purposes, and 
is а large, substantial brick structure whose 
interior is divided into three main rooms, the 
boiler room, engine room and dynamo room. 

The boiler room occupies the end of the 
building facing the water, and extends across its 
entire width, the two rows of boilers being par- 
allel to the waterfront. In the rear of this a parti- 
tion running lengthwise through the building 
divides it into two long rooms, the one on the 
right containing the dynamos and the other the 
engines and the large direct connected machines. 


The plant contains eight boilers, four of the 
Babcock & Wilcox make and four of Moore's 
National boilers. These аге set in batteries of 
two boilers each, and are run so as to give about 
160 lbs. pressure at the engines. Blake and 
Worthington pumps are used for feeding the 
boilers and condensers, The aggregate capacity 
of this steam plant is about 5,000 horse power, 
an amount which is only exceeded by but few 
stations in this country. 

The dynamo room, a portion of which is shown 
in Fig. 1, is raised a little above the level of the 
boiler room floor, and a line of shafting runs 
below the floor in the middle of the room and 
along its entire length from which the belts run 
up to the machines arranged along either side of 
the room. 


In addition to the switchboard, described be- 
low, а new опе 25 feet іп length is now being 
built for use in this room. 

The switchboard, which has been installed in 


[| 
Z2 HET 


Hago PER Reemi `, 


Vol, v., No. 22 


top of the brass caps which surmount the iron 
tubular columns supporting the panels in their 
places side by side. This elegant piece of work 
has connections for fifty circuits and is to con- 
trol fifty dynamos. The plugs are composed of 
aluminum bronze, with solid mahogany handles, 
every hole in the marble board being lined with 
fine brass bushings. This switchboard was de- 
signed throughout by Mr. C. H. Herrick, elec- 
trical engineer, Boston, and built by the W. 8. 
Hill Electric Company, Boston. As a piece of 
apparatus it is entitled torank as the handsomest 
and best piece of work of its kind ever made. 
The circuit wires enter and leave the station by 
way of an iron tower specially designed and 
built by the Berlin Iron Bridge Company of 


^ East Berlin, Conn. This tower is twenty feet 


square and thirty feet high, and no less than 225 
different wires are carefully accommodated in it. 
This tower and all the wiring were put in under 
the personal superintendence of Mr. Herrick. 


The really unique part of the equipment is in 
the engine room however, where the three large 
direct-connected dynamos are situated. The 
smallest of these is a six-pole 500 volt generator 
of the Thomson-Houston type, driven by an 
Allis-Corliss engine running at 90 revolutions 
per minute. This has a capacity of 950 к. w., 
and is used, together with the 500-volt dynamos 
mentioned above, for supplying motive power. 
A number of small manufacturing shops are run 
from this station, the largest of which consumes 
50 horse power. 


The two special direct-connected machines, 
running side by side, are of the same capacity 
and dimensions. One is a Westinghouse and 
the other a Thomson-Houston machine, each 
connected to cross-compound Allis-Corliss en- 
gines running at 90 revolutions per minute. 
Each machine has 80 poles, giving 120 alterna- 
tions per second, and these were the first built 
in this country at such low speed and frequency. 
The Westinghouse machine is shown in Fig. 2, 
which gives & general idea of its design. The 
armature is mounted on the centre of the shaft 
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place of the one built by the Thomson-Houston 
Electric Company, is composed of five panels of 
white Italian marble, and is six feet high, fifteen. 
feet long, having elegant brass mountings апа 
illuminated by incandescent lamps placed on 


between the two engine cranks, and is 12 feet 8 
inches in diameter. 

The field rests on separate foundations, and is 
set on tracks parallel to the armatu1e to permit 
its movement to the position shown in Fig. 3, 


in order to remove or repair the field or arma- 
ture coils. The exciter stands at the crank end 
of the engine, and is belted to a pulley on the 
armature shaft. No special means of regulation 
is employed. 

` The Thomson-Houston generator is very simi- 
lar to the above in its general outline, ani has 
the same number of poles, diameter of armature 
and number of revolutions. The method of 
regulation, however, resembles that known as 
the Wall controller used with the Thomson- 
Houston are machines. It has two exciters, or 
rather one exciter which itself has an exciter. 
The dynamo which supplies the field of the large 
generator is a multiple wound machine, and the 
field of the latter is a series machine. The re- 
gult of this arrangement is to bring a change of 
load very gradually onto the generator, and 
it therefore gives the engine time to adapt itself 
to thechange without any noticeable variation 
in speed. 

Both of these large machines are so wound 
that the primary circuit may run at either 1,000 
or 2,000 volts. For the former pressure the arma- 
ture coils are connected all in series, and for the 
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latter the two half series are put in multiple. 
This change is made by a single switch to which 
the windings are connected. 

Besides the three direct connected engines are 
three others, all of the same type, which are 
belted to the shafting under the dynamo room. 
Two of these are cross-compound of 300 н. P. and 
1,200 н. P. respectively, and one 1,500 H. P. triple 
expansion engine. The latter and the tw» large 
direct connected machines run with independent 
condensers and the others with one large con- 
denser in common. 

The total incandescent 'ight service wired for 
is equivalent to 21,800 lamps of 16 c. P., the 
maximum output of the station being about 70 
per cent. of this amount. 

The arc service includes 2,066 lamps in opera- 
tion, 1,892 of which are contracted for by the 
city of Providence and the remainder private 
lighting. This very large service makes the use 
of such large units possible, and it is expected 
they will considerably increase the economy of 
the plant and simplify the operation of the sta- 
tion. 


Professor Elihu Thomson in the course of a 
lecture on lightning and high potentials in Lyun 
lately received in his body а discharge from a 
1,000,000 volt current. Professor Thomson Btated 
that he inclined to the belief that lightning is 


caused by the action of the sun on the clouds 
through the ether, arguing thatif the sun can 
produce the aurora borealis in the light thin air, 
which he produced by electrical apparatus, there 
is reason to think that in the dense air nearer 
the earth it can produce a current of high pres- 
aure that will strikethrough with brilliant dis- 
charges. He showed acompletely safe protec- 
tion from thunderbolts in the shape of а саве 
of brass wires, and declared that an umbre 
held over the head with brass chains hanging 
from the ends of the ribs makes a complete pro- 
tection. 
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BY PROF. GEO. FORBES.* 


It will be well at this point to gay something 
about the frequency which is required to prevent 
the are and incandesoent lamps from flickering. 
I have made a number of experiments on these 
points, and my conclusions are as follows: — A 16 
candle-power 50-volt incandescent lamp Bhows & 
flickering almost up to 25 periods per second, at 
which frequency the flickering ceases when at its 
normal brightness; but if pushed to an excess of 
incandescence, the flickering was just percepti- 
ble up to 27 or 28 periods. I believe that а 100- 
volt 16 candle-power lamp shows a perceptible 
flicker up to 28 periods; but I may mention that 
this flicker is not nearly so serious or perceptible 
as that which frequently arises from the employ-- 
ment of certain types of engines, especially 
single-acting high-speed engines, when suffi- 
cient fly-wheel momentum is not provided. Asa 
a case in point, I would mention the lighting in 
the Holland House, one of the best hotels in 
New York, where, to ап experienced eye, the 
flicker of the lighte in the large dining room 
from this cause is very objectionable. The 
thinner the filament, the more liability is there to 
such а flickering. I have lately examined the 
thick filament lamps to which the name of 
‘‘ Bernstein” lamps has been given, which con- 
sume 6 to 10 amperes at low voltage. It takes so 
long а time for the incandescence to die out when 
the current is stopped, that I have little doubt 
about their being able to work without any per- 
ceptible flickering at so low a frequency as even 
16 periods per second. I have also made some 
experiments of a similar nature on arc lamps at 
low frequeneies. At 87} periods per second 
there was a very bad flickering, and this was 
most noticeable when looking at a piece of white 
paper illuminated by the naked light, or when 
looking at an opal shade put on the lamp. At 40 
periods it was still bad. Neither at thie speed, 
nor at the previous one, was there any serious 
noise, but at 40 periods the noise could be per- 
ceived by putting a glass globe over the lamp 
resting on the metal framework directly. At 
41°7 periods there was just enough flickering to 
be objectionable; at 45 periods it was just possi- 
ble to notice it on a printed page held close to the 
lamp, but it was not visible when reading ata 
distance of 10 feet. At 50 periods the only 
means of detecting anything of the sort was by 
looking directly at the arc; nothing was seen 
when reading а book either with the opal shade 
on or off. Atthis frequency the noise became 
much more perceptible, especially with & long 
arc about one-eighth of an inch. On reduc- 
ing the length of the are to one-sixteenth of 
an inch the noise was much less. In all these 
experiments the consumption of energy was at 
the rate of 26 volts and 14°2 amperes at the 
lamp terminals. The beet cored carbons of 
Siemens & Halske were used. 

An objection has been raised to the use of low 
frequency owing to the fact that a periodical 
twisting strain is given to the shaft of the 
dynamo, but this objection disappears almost 
entirely when we are dealing with a machine 
generating two phases. 

It follows, therefore, that for are and incan- 
descent lighting at а very low frequenoy it be- 
comes necessary to use alternating-current 
motor-generators, or else to use something of the 
character of a commutating machine to convert 
into continuous currents. Such machines as 
those exhibited by Schiickert at Frankfort in 
1891 are useful up to a certain extent, but they 
are expensive, and comparatively inefficient, as 
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their only function is to commutate the cur- 
rent—an operation which ought not to involve 
any significant loss. At the present moment а 
good commutator for the alternating current is 
not upon the market, but the matter is of such 
prime importance that I feel confident that much 
will be done in this direction. In fact, I have 
yen enough with my own eyes to have no fear 
bout our being able to generate continuous cur- 
rent from the two phase alternating current 
without serious loss, and with very inexpensive 
machinery. If, however, the object of our work 
was mainly, or even to а considerable extent, io 
provide the means of lighting towns by are and 
incandescent lamps, I should have hesitated to 
recommend a reduction in frequency below 42 
periods per second, such as is used by Ganz & 
Company, and which is operated so successfully 
at Rome and Tivoli, and at a very large number 
of other places on the Continent. The officers of 
the company and'myself considered this matter 
most carefully, and, looking at the purposes for 
which our machinery is being set up, we felt sure 
that the proportion of electricity which would be 
used for lighting purposes would not be large, 
and that we must look upon our whole plant 
as & power producing and distributing plant, and 
that our object must be to distribute power in 
the most efficient and economical manner. This 
being the case, we agreed that it was desirable to 

lower the frequency so far as the mechanical con- 
ditions of the problem would allow. The lowest 
frequency which had been offered to us by the 

manufacturers was а very beautiful design of a 
machine at а frequency of 20 periods per second. 

This machine had admirable qualities, but was in 

some points not exactly adapted to the require- 
ments of the situation, as developed by the selec- 

tion of a special design for the turbine. 

I have myself made several trials of designs at 
very low frequencies, even as low as eight and 
one-third periods per second, and for this fre- 
quency I prepared drawings of a machine which, 
though by no means perfect, shows a possibility 
of being worked into & sound machine of good 
mechanical construction; but further considera- 
tions led me entirely to modify the design of the 
machine, and eventually I arrived at the conolu- 
sion that, both from the point of view of design 
of the dynamo, and also for suitability of apply- 
ing the current, 16 periods per second was proba- 
bly as good as could be obtained. Тһе manufac- 
turers to whom the contract has been given were 
anxious to use & lower induction in the iron of 
the machine than that which I would have pre- 
ferred, and this rendered the machine of 16 
periods per second heavier than could be sup- 
ported by the hydraulic piston which supports 
the whole weight of the turbine, vertical shaft, 
and revolving part of the dynamo, Consequently 
we have made & compromise, and are going to 
build our first three dynamos with a frequency 
of 25 periods per second. In concluding my 
remarks upon low frequency, I must again repeat 
that, from а purely practical and commercial 
point of view, one of ihe great advantages lies 
in the fact that for any special purpose for which 
а motor is required any ordinary direct current 
motor may be altered so as to act as a gynchroniz- 
ing alternating motor at a very small expenditure 
of time and money. 


ELECTROMOTIVE FORCE. 


The question of selecting a suitable electric 
pressure for working to Buffalo, and also for 
local purposes, is of some importance. Gener- 
ally speaking, itis desirable to use as high an 
electric pressure on the line as is consistent with 
safe and continuous working, as this effects a 
great saving 1n the amount of copper used on the 
line. In the first report, founded on insufficient 
data, which I wrote more than three years ago 
for the Cataract Construction Company, I rec- 
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ommended that 3,000 volts should be used in the 
. neighborhood and that Ње pressure should be 
raised by means of transformers for the more 
distant transmission. But the greater portion of 
our work in the immediate future will have the 
character of distant transmission. In most of 
the tenders which were submitted to us the cost 
of transformers was almost as much as that of 
dynamos—in some it was more—so that the use 
of astep-up transformer for distant transmission 


— — 


meant almost double the cost of generating the 


current. I hold the view that a pressure of even 
20,000 volts can be generated as safely in the 
dynamo machine itself as in the transformers, 
and that if we used 20,000 volts for the local 
work as well as for Buffalo, we should not be in- 
curring the additional expense and losses of a 
step-up transformer, while we should be eaving 
enormously in the oost of copper.  Unfortu- 
nately, American manufacturers have never sup- 
plied alternating current dynamos at a higher 
pressure than 2,000 volts,and they are not prac- 
tically acquainted with the experiences which 
have been gained in Europe at extra high pres- 
sure. Most of the manufacturers declared their 
inability positively under any conditions to go 
above 9,500 volts, although some of the engi- 
neers were willing to go as far as 5,000 volts. 
This, however, would have been no material gain 
to us; апа the consequence is that, to meet the 
views of the manufacturers in our preliminary 
work—that is to say, їп the construction of the 
first three dynamog for our power house— 
these wil be only of such electrical pres- 
sure as they are accustomed to deal with. 
We shall therefore be using dynamos gener- 
ating current at 2,000 ;volte, andJemploying 
step-up transformers for the extra high pres- 
sure. This may possibly render it desirable 
in our first work not to use the extra high pres- 
sure for local purposes. Besides the actual cost 
of the conductors, a very serious matter arises 
when we are dealing with the large currents due 
to comparatively low electric pressure. I refer 
to the large quantity of copper which has to be 
put into the conductors. Working at 2,000 volts, 
each phase of each of our generators will give 
nearly 1,000 amperes, without considering the 
effects of retardation of phase, which will in- 
crease the current by quite & perceptible amount. 
So that, to put іп the most economical везііор, 
will require 8 square inches for each conductor, 
or 12 square inches of copper for each 5, 000 K. р. 
dynamo, or 86 square inches section of copper 
for the 15,000 н. P., which is now being supplied. 
When we remember that even with low fre- 
quency the question of skin resistance comes 
into play when the conductors have a large 
diameter, it is obvious that we are introducing 
serious troubles, and if a subway were to be 
made to carry these conductors it would require 
to be of very great dimensions. For these 
reasons I am still anxious to see the extra high 
pressure used even for the factories within a 
distance of a mile. The uniformity of the system 
would undoubtedly be of great benefit to us if 
we could generate the whole current for all pur- 
poses at the same extra high electric pressure, 
but asI have stated, we were obliged to content 
ourselves with a somewhat less perfect arrange- 
ment than would be adopted if we were dealing 
- with the utilization of a waterfall in Europe. 

I wish to lay stress on the importance which I 
have considered to lie in the fact of having a 
perfectly uniform system with interchangeable 
dynamos. Many engineers to whom I have 
talked have suggested the use of special dyna- 
mos at different. pressures for special purposes; 
but if we had a special dynamo for aro lighting, 
and another for incandescent lighting, а third 
for street railways, another for electro-deposition 
and so on, the possibility of interchanging dyna- 


ELECTRICITY. 


mos would disappear, and the whole systom 
would be much more complicated to work. 

I wish now to makea few remarks about the 
insulation which it has been customary to put upon 
dynamos and transformers which were to be 
used with high electric pressure. Many persons 
who have not given sufficient attention to the 
subject seem to be inclined to believe that there 
is something mysterious about the tendency of 
electricity in à dynamo or transformer to break 
through the insulation, and which prevents them 
from being subject to the ordinary laws of elec- 
tricity. Thus, when building a dynamo for 2,000 
volts,a thickness of insulation is given which 
would stand a test of more than 100,000 volte 
without breaking down, and it has been found 
from the ordinary methods of using the plant 
that if something of this sort is not done, the 
insulation wil break down. I wish to point out 
that the reason for this lies in the fact, not that 
the insulation breaks down with 2,000 volts, but 
that in а 2,000-volt system as generally used, 
electromotive forces are occasionally generated 
amounting to 100,000 volts or more. These ab- 
normal rises in electric pressure are chiefly due 
to the resonant effect, which has received so 
much attention of late years, and may be caused 
by the sudden breaking of the circuit of the 
dynamo. If these causes of excess be avoided, 
the electric pressure will never rise above the 
working pressure, and the insulation will never 
break down, even though its thickness be only 
little more than sufficient to stand a test at the 
working pressure. Dr. Fleming has shown us 
how to kill the resonant effect, and such a phe- 
nomenon never appears now at Deptford. This 
trouble may also be avoided by having as little 
capacity on the line as possible, especially when 
combined with low frequency. As to the cause 
of trouble mentioned above, I hold that it is a 
piece of culpable ignorance, ruinous to the ma- 
chinery, if anyone should ever, on a large power 
circuit with alternating current, suddenly break 
the circuit while current is passing. This prac- 
tice is quite unnecessary, and has given rise to a 
large proportion of the breakdowns of alterna- 
ting current machinery. 

PARALLEL WORKING. 


Engineers in America have had no experience 
in actual commercial conditions of parallel work- 
ing with alternators. This is partly because the 
machines which have been made in that country 
do not work so well as some others in parallel. In 
the case of the transmission from Niagara Falls, 
my opinion is that parallel working will give the 
best results. If this arrangement were not 
adopted, it is obvious that when the dynamos are 
loaded up as much as possible, they could never 
be all fully loaded. It is also quite obvious that 
if our conductors are to be carried through sub- 
ways, the space required becomes quite excessive, 
unless we adopt parallel working. The complete 
success Of parallel working between Tivoli and 
Rome left no doubt as to the feasibility, besides 
the desirability, of adopting parallel working. 
The reductionin frequency which we have made 
assists very considerably in this result, and it says 
much for the American manufacturer who has 
received the contract that, although parallel 
working with multiphase machines has not been 
adopted in the past, he is ready to guarantee the 
performance in this respect of the machines 
which are to be built for us. 

The rules which govern the construction of 
machines which shall work well in parallel are 
not very clearly understood. The only fact 
which has been perfectly established in practice 


is, that the lower the frequency the more efficient 


and sure is the parallel working. It certainly 
depends to some extent upon the amount of self- 
induction and the amount of mechanical mo- 
mentum in the machines. It is also certain that 
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if the self-induction of the machines is too high, 
they will not work well in parallel. Of all ma- 
chines which have been constructed, those which 
work the best in parallel appear to be.those of 
Ganz & Company, Mordey, and Elwell-Parker, 
but there are many others which do extremely 
well. It ів, at present, not possible to state ex- 
actly the conditions which are necessary, but I 
may say that, generally, a machine with a stiff 
magnetic field works better than one where the 
iron is far below magnetic saturation. In judg- 
ing whether a machine of а particular type will 
or will not work in parallel, I think one must be 
generally guided largely by one's own personal 
experience in the matter, combined with a knowl- 
edge of the effects of self-induction, mecbanical 
momentum, and magnetic saturation ав deduced 
from theoretical considerations. I do notthink 
that anyone who knows anything of the working 
of the Tivoli-Rome plant, would for а moment 
hesitate in saying that оп а large and important 
station like that at Niagara Falls, parallel work- 
ing is essentia]; and this is the opinion of Prof. 
Mengarini, who has so ably directed the works 


at Rome. 
MOTORS 


Under this section it may be as well to discuss 
some of the different purposes for which the 
electric current will be required. With regard 
to arc and invandescent lighting, if the frequency 
be high enough, the current can be used directly 
for this purpose; although most people would 
prefer that, in the case of aro lighting, the cur- 
rent should be commutated or converted in some 
manner во as to givea continuous current. That 
this is unnecessary, however, is amply proved by 
the perfect success of the aro lighting by alter- 
nating currents in Rome and many other large 
cities, especially those which have been estab- 
lished by Messrs. Ganz & Company. At the 
present time one of the largest applications of 
electricity in the United States is for street rai® 
ways, which require a vontinuous current. An- 
other similar purpose which we shall have to con- 


. sider is the application to canal boats, since it is 


intended to work the Erie canal by electricity. 
This canal starts from the Niagara River, and 
reaches the Hudson River at Albany, 850 miles 
distant. For these purposes some sort of coom- 
mutator or motor transformer will be desirable. 
Some of the first work which will be done is the 
supply of much direct current at 150 volts for 
the production of aluminium. This also requires 
the continuous current, and similar means must be 
used for obtaining it. Among the large class of 
mills which will be established at Niagara Falls, 
one of the most important kind is wood-pulp 
mills, one of which is already working on our 
land, and will be the first to receive water-power 
from our caual. This type of mill uses many 
thousands of horse-power, and is worked con- 
tinuously day апа night. In this feature it 
resembles, probably, а large number of the mills 
which will take advantage of the cheap power at 
Niagara Falls. Such mills are working continu- 
ously day and night, and do not require to be 
ever stopped or reversed. This is an important 
class of work in our case, because current can be 
supplied to such mills by means of synchronizing 
alternators whose efficiency is ertremely high, 
and this may perhaps be done in some cases with- 
out transformers. We require also to consider 
the case of small motors for use in shops, and for 

elevators, cranes, and а large number of other 
purposes. In this type of motor frequent stop- 

pings and reversals are necessary. Hitherto 
direct current motors have generally been em- 
ployed for this latter purpose, but the rotating 
phase induction motors are distinctly suitable, 

and when these have been fully developed they 
will probably be largely used for this purpose. 

The commutated current is a thing which is sure 

to be in common use before long, and although 
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our arrangements at Niagara are perfectly com- 
plete without a machine for this purpose, still its 
employment has been considered by us, and the 
probability of its future use has influenced our 
judgment in some points. There are so many 
purposes for which the direct current is most 
convenient, that people would generally accept it 
for transmission if it were capable of being eco- 
nomically transformed up and down to different 
pressures. The direct current dynamo is really 
an alternating dynamo with a commutator 
placed upon it. If the commutator, instead of 
being placed there, be placed in the neighbor- 
hood of the motor, we obtain most of the advan- 
tages both of the continuous and of the alterna- 
ting current. This is one of the advantages of 
having two phases generated by the dynamo, 
because it is much easier to rectify a two-phase 
current than a single phase current. In addition 
to the motors above specified, there are a large 
number of single phase motors which start with 
а powerful torque which have been invented by 
different electricians, but which are not yet put 
upon the market. There are also machines with 
commutators like a direct current dynamo with 
laminated field. These all become very efficient 
&nd useful when the frequency of alternations is 
sufficiently diminished. 
( To be continued.) 


Legal Notes. 


Willard M. Taylor has been appointed receiver 
in supplementary proceedings for Arthur E. 
Hemmel, electrician, of New York City, in the 
suit of John Dunnican. Mr. Hemmel is at 
present manager of the A. E. Hemmel Electric 
Company. 

John G. R. MceCorkell in answer to a suit 
against him by the Edison Electric Light Com- 
peny, in Philadelphia, a few days ago. told the 
Court that his meter was not reliable and that 
he had been charged for electricity that he had 
not used, whereupon the company replied that 


the science was in its infancy, and that the meter 
was the best they could get, and the Court 
entered judgment in their favor for want of 
sufficient defence on the part of Mr. McCorkell. 


John H. Wehrle, of Newark, claims that the 
electric conduit system, as recently put in opera- 
tion in Washington, D. C.. infringes materially 


upon letters- patent issued to him in 1890. He has 
secured counsel and proposes to test his rights. 


Notice of attachment for $12,000 has been 
served on the North Attleboro, Mass., Steam and 
Electric Company and a keeper placed in charge. 


C. T. Guild is named as plaintiff. The writ isre- 
turnable in the Superior Court at Taunton in 
January. 


The Lemaire Decorative and Electrical Manu- 
facturing Company, of New York City, has made 
an assignment to Jamin S. Morse. It manufac- 
tured electric lamps and decorative metal work 
and equipped buildings with electrica] apparatus. 
The company was incorporated in July, 1892, 
with a capital stock of $200,000, to push the inven- 
tion of Paul Lemaire, who had been connected 
with the Edison General Electric Company. 
Warren A. Conover ів the president and Nicholas 
H. Stavey treasurer. The liabilities of the com- 
pany are believed to be less than $20,000. 

The Supreme Court of Ohio has affirmed the 
decision of the Circuit Court of Lucas County in 
the suit of the Consolidated Street Railway and 


the Toledo Electric Street Railway Companies 
which was in favor of the latter. The dispute was 
about the right to use certain tracks of the 
Consolidated Company. 


Application has been made to the Supreme 
Court by the Schlicting & Smith Company, 
manufacturers of electrical apparatus, Brooklyn, 
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N. Y., for voluntary dissolution on the ground 
of insolvency. Judge Pratt, on the application 
of Isaac L. Miller, granted an order requiring all 


interested parties to show cause before Lawyer 

H. B. Hubbard, at 44 Court street, Brooklyn, on 

Кер 26, why the corporation should not be 
issolved. 


Wi Eng — 


Lamp Litigation. 


The Novak Injunction Suit. 


The case of the Edison Electric Light Company 
against the Waring Electric Compeny, manufac- 
turers of the Novak” incandescent lamp, was 
heard before Judge Shipman in the United 
States Court at Hartford on Saturday last. 

Mr. Dyer, for plaintiffs, opened by reminding 
the court that the case about to be heard was 
part of the litigation that had been in progress 
for some time by which it was hoped tosecure to 
the General Electric Company their rights as 
owners of the Edison patents on incandescent 
lamps. 

Mr. W. E. Simonds, for the Waring Electric 
Company, addressed the court and said that the 
admission of plaintiffs’ counsel just made, about 
the delay, proved, he thought, that the Edison 
Company was not entitled to secure an injunction. 
What had been said about the Perkins Lamp 
Company was unwarranted, inasmuch as the 
Novak lamp had been worked at and finally per- 
fected by its inventor, Mr. John Waring, en- 
tirely unknown to the Perkins people. 

He was not surprised to hear that the plaintiffs, 
when testing the lamps they had secured in such 
8 questionable way, found no gas in them, for 
the very reason that they were not Novak but 
old Perkins lamps, sold them by an irresponsible 
party. Inthe Novak lamp gas was used in un- 
mistakable quantity, and affidavits were in evi- 
dence to that effect made by gentlemen who 
were present whenthe lamps were being manu- 
factured. They had the testimony of eminent 
professors proving the value of using bromine 
gas. He would not, however, go into that phase 
of the subject, but would argue the merits of the 
case itself. 

Mr. Simonds then quoted from Judges Bradley 
and Wallace, in this country,who had heard some 
of the lamp cases that had already been passed 
upon, and alluded to the discoveries and in- 
ventions of Mr. Lane Fox in England, who was 
an authority on lamps. Judge Lacombe was also 
freely quoted, and statements were read from 
the various reports of cases. 

Referring to the prior state of the art at the 
time Edison's patent was granted, it was shown 
that in a patent issued to Mr. Lane Fox in Eng- 
land there were found the combination of ele- 
ments, including the carbon filament, an all-glass 
receiver, and a vacuum, which were included in 
Edison’s patent. Asa fact, Edison was not the 
inventor of the combination, and it had been 
proved that inventors cannot suppress improve- 
ments which are substantially identical. Edison 
is claimed to have succeeded in securing a stable 
carbon filament in a vacuum, which it was fair 
to presume was almost a perfect vacuum, for it 
was claimed that a slender filament of carbon 
тау be maintained for an indefinite time. Had 
it been possible for electricians to construct a 
lamp possessing every element of durability 
no furtherlimprovement would have been needed; 
yet the impracticability of maintaining a carbon 
burner under such conditions was of importance. 
It had been asserted that the carbon was com- 
sumed unless there was a perfect vacuum to 
maintain its resistance. But nothing had been 
said about accluded gases being utilized for se- 
curing stability of the burner. The Edison 
patent requires that the vacuum shall be nearly 
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perfect, and yet nothing had been said upon that 
point by the plaintiffs’ counsel. 

Quoting again from Judge Lacombe's para- 
phrase on the Edison patent, Mr. Simonds 
claimed that without doubt it meant an almost 
perfect vacuum, and such a vacuum cannot be 
produced by an ordinary mechanical plunger 
pump, such as was used in making the Novak 
lamp. The plaintiff contended that the Waring 
Company used a mercury pump, which was un- 
true. for they did not require a vacuum, and such 
statements proved that the plaintiffs knew noth- 
ing whatever about the Novak lamp or its manu- 
facture. 

Proceeding, Mr. Simonds contended that the 
Waring Electric Company had made an entirely 
new invention, altogether different from Edison's 
patent. The introduction of bromine gas was some- 
thing entirely new and had never before been ac- 
complished in the field of electrical science. 
The plaintiffs claim that we have got their inven- 
tion and something in addition. We claim to 
have something they have not got. 

The affidavits made by Prof. Robb of Trinity 
College, Prof. Wright of Yale, and Mr. Stone 
of Boston were then quoted from in support of 
Mr. Simonds’s argument. | 

Mr. Clarence A. Seward, for the plaintiffs, then 
proceeded to review tlie points which had been 
submitted to the court. He claimed that the 
testimony that had been submitted by the defend- 
ants was that of interested parties in every 
case. It had further been stated that the 
defendants sold their lamps at & higher price 
than any one else. Ав а fact, his clients had been 
unable to discover that any Novak lamp had 
ever been sold beyond those purchased by the 
Edison Electric Company for the purposes of the 
present suit. 

Mr. Seward supported his suggestion. for an 
early decision, quoted authorities on the point, 
criticised some of the testimony adduced, dilated 
upon the technical features or principles in- 
volved, and concluded his argument by stating 
that high authorities showed that the court had 
the power, and it was its duty, to protect the 
rights of the parties to the suit. 

Judge Shipman reserved his decision. 


Obituary. 


Mr. Henry Goebel, whose name has been 
prominently before the electrical fraternity the 
last twelve months, died of pneumonia at his 
home, 504 Sixth Ave., New York, on Tuesday last, 
December 4, after only a week’s illness. It will 
be remembered that when the case of the Edison 
Electric Company vs. The Beacon Vacuum 
Pump and Electrical Company, for infringement, 
was heard before Judge Colt at Boston, last Feb- 
ruary, testimony, including numerous affidavits 
and several incandescent lamps, was presented 
in support of the claim that Mr. Goebel was the 
original inventor of the incandescent lamp and 
not Mr. Edison, who secured the patent therefor. 
Similar testimony was adduced at the subsequent 
irial of the case against the Columbia Incandes- 
cent Lamp Co. which took placeinSt. Louis. Mr. 
Goebel was a German by birth, his father being a 
well-known chocolate dealer at Springer in Ger- 
many. The deceased learned the trade of watch- 
maker and optician, devoting much time to the 
study ot electricity and the making of batteries, 
dynamos, arc and incandescent lamps. About 
1850 he created quite a sensation with his various 
apparatus, but, being a man of retiring disposi- 
tion, and never appreciating the value of money, 
he remained in obscurity, earning a comfortable 
livelihood and satisfied with the personal pleasure 
his discoveries and inventions afforded him. He 
had resided in this country since 1848, being the 
father of fourteen children, seven of whom sur- 
vive him. 
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machines which are the first of their kind in use, 
and which illustrate the tendency of modern 
practice towards large units. In the present case 
the installation of the machines is of too recent 
date to furnish any data as to their comparative 
merits, or even their practical efficiency, but the 
similarity of the two units is so close that it is 
hardly probable that there will be any con- 
Be- 
tween these, however, and the smaller machines 


siderable difference in their performance. 


which compose the old plant, there must be found 
a great difference, not only in the actual effi- 
ciency, but in the simplification of their manage- 
ment and the wear and tear dueto the high speed 
of the latter. 
horse power developed by three machines, form- 


On one side we have about 1,500 


ing an integral part of the steam engines, which, 
on account of their slow speed of 90 revolutions, 
are largely exempt frcm the depreciation and re- 
pairs which a speed of 1,000 or 1,200 revolutions 
involves. They are also capable of ruuning 
with but a trifle of attendance; and the absence 
of countershafting and belting is an advantage 
too obvious to call for explanation. If for no 
other reasons, the saving in space and the absence 
of noise will be found sufficient grounds for the 


use of direct-driven machines in many places. 


On the other hand, a similar amount of power 
means the use of twenty or thirty machines 
whose speed occasions rapid depreciation and the 
care of which amounts to many timesthat needed 
for the former. The oiling, cleaning, adjusting 
of brushes, ete., and general inspection of the 
small machines takes half a day where the others 


need no more than half an hour. 


Leaving out thegain in efficiency, therefore, 
the use of large direct-connected units commends 
itself strougly if only in réspect to repairs and 
attendance. The series system of arc lighting 
in general use forbids the use of very large ma- 
chines, but as the load in this case is practically 
constant, the advantage to be gained by substi- 
tuting one or two generators for forty-seven in 
this case, could not be questioned. In multiple 
systems where the change is easily possible, 
there is little doubt that it will soon become the 
rule, as every consideration points to its advan- 
tage. 

TENES 


Амома all the books which the Holiday Season 
calls forth, none can have fewer readers than 
the one which Mr. W. J. Johnston is about to 
issue, entitled, we believe, ‘‘ Additional Argu- 
ments Showing that Messrs. Martin, Wetzler, 
Stump and Colvin are Base Conspirators, and 
that I am a Much Injured Man; or, Reasons 
Why the Trade Should Advertise Exclusively in 
My Pioneer Electrical Journal." The title is a 
long one, but wait till you see the book. The 
skeleton of Uriah Heep, done in gold, will illu- 
minate the first cover, and the tail-piece will 
represent Mr. F. A. La Roche sinking into the 
bottomless pit— where Brother J. would like to 
see him. 


of an experimental station for testing the use of 
electric power for farm implements and machin- 
ery, to be under the supervision of the Secretary 
of Agriculture, and an appropriation of $10,000 
is named for the first year's expenses in putting 
the plan into operation. 

The value of experiments of this kind is not a 
matter of question to any one at all familiar with 
electrical work. As & means of propulsion for 
moving machinery such as ploughs, mowers, 
reapers, etc., electricity would hardly be more 
adaptable than a windmill or asail. We may 
assume that а 500 volt current would be neces- 
sary, and very few farms are equipped with 
electric power stations. But even with the nec- 
essary current supply, how is it to be adapted to 
the machines? ‘The trolley is evidently out of 
the question, as it is hardly feasible to cover а 
farm with trolley wires close enough for plough- 
ing, and the storage battery is poorly adapted 
for running over ploughed ground. In view of 
the fact that steam engines have failed in this 
work principally on account of the high cost, 
electricity, even if it could be applied, would be 
a still more expensive failure. 

For running stationary machinery, such as 
threshers, a motor may be readily used if the 
current is at hand, although a portable steam 
engine will probably be found very much 
cheaper. 

The question is perfectly apparent in any par- 
ticular case, to almost any electrician, and there 
is no more necessity for Government investiga- 
tion of this subject than there is for a revision of 
the multiplication table. 

THE LATEST reports from 44 Broad street are 


that Mr. Sunny has been brought up short and 
summarily dismissed, Mr. Garfield taking his 
place temporarily; and that the resignation of 


Mr. F. P. Fish is in the hands of the Board. 
— ТА Dose 
Мв. Henry S. Hewrrr, who died in this city 


last week, of pneumonia, was а newspaper man 
offar more than ordinary ability and of varied 
experience. He had done much popular dramatic 
work, and was the author of the lines ‘‘ It's Eng- 
lish, You Know," which made Dixey famous. 
Latterly, Mr. Hewitt had devoted most of his 
time to Wall Street matters. 
General Electric in the Daily America and 


His comments on 


Evening Advertiser have attracted wide atten- 


tion, and his views have been found correct. 
i ВИ 

THE REPAIR shops of the General Electric 
Company at Atlanta have been closed by order of 
the executive board of the corporation. This was 
one of the largest shops 1n the city and occupied 
a large five-story building. The entire South 
was included in the district served by the At- 
lanta shops. Repair work from every State in 
the South was sent there, and the shops figure 
These 
facts are reported merely to show that the wreck 
of the General Electric Company is well nigh 
completed. 


extensively in Atlanta's industrial life. 


DEC. 13, 1893 
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WE note that the New York and London Elec- 
trical Association who sell “Actina” are adver- 
tising in the New York papers. We simply call 
the attention of our daily contemporaries to the 
fact that these people were branded as frauds and 
humbugs in these columns some months ago, and 
that subsequently they were ordered out of the 


Electricity Building at the Fair, where they had. 


an exhibit. 
sese 

Іт жосьр be interesting to know just how much 
stock in the Vulcanized Fibre Company, of Wil- 
mington, Del..is held by Mr. F. H. Webster, 
the purchasing agent of the General Electric 
Company, and just bowand for what consider- 
Mr. Webster obtained the same. It 
would aleo be of interest to know how a man 


ations 


working on а modest salary, as is Mr. Webster, 
can build a row of houses out of the profits of a 
few brief years of business. 

..0...... 

WE po not wish to be considered as having 
any enmity whatever towards the Brush Electric 
Companv of Cleveland; we merely record the 
progress of events, and point the moral that Mr. 
Coffin has controlled only to wreck. In confir- 
mation of our previous reports on the condition 
of this company, we are enabled to state posi- 
tively that the Brush Company's total business 
for the month of October amounted to less than 
$50,000. 

No ANNOUNCEMENT made in these columns has 
given us more pleasure than it does to state that 
our old friend, everybody's friend, Mr. A. H. 
Reece, of Denver and the rest of the world, is 
the proud and happy father of а ten-pound son. 
At last accounts Achilles, Jr., was giving six 
concerts daily. No longer compelled to wear а 
title which has been & sham and a fraud— hail 
Papa Reece ! 


SE Wa 0 22 2 
THE STOCKHOLDERS of the Portland General 


Electric Company would do well to investigate 
the affairs of their company, and find out 
whether the dividend recently paid had been 
earned or was borrowed from the General 
Electric Company. 

Tue late Mr. F. L. Ames was an investor to the 
amount of $300,000 in the preferred stock of the 
Northwest General Electric Company, recently 
collapsed. He who runs may read just why the 
Ames estate has closed out its holdings of General 
Electric at a sacrifice of more than fifty cents on 
the dollar of their original cost. 


WE АВЕ prepared to assure our readers that 
Mr. Coffin’s scheme to interest local capital in 
Cleveland for the purchase of the Brush Com- 
pany has been a flat failure. Mr. Coffin is about 
as well known in Cleveland as he is at the corner 
of Broad and Wall Streets. 

...... 99 * 


Wx have plenty of evidence at our disposal to 
prove that the opinion of Mr. Coffin held by 
Messrs. Drexel, Morgan & Company is even lower 
than that held by Егвотвісгтү. 


IT 18 ап encouraging sign of improving condi- 
tions that the Stanley Electrical Manufacturing 
Company of Pittsfield have increased their capital 
stock to $200,000, the entire increase having been 
subscribed by local capitalists. 

NEED AUR 

Ir Messrs. Coster and Twombly are really 
anxious to find all the rotten spots in the Genera] 
Electric Company we beg to suggest the office 
of the purchasing agent ава good thing to in- 
vestigate. ELECTRICITY can supply a few pointers 


on which to begin. 
We wonder if Mr. H. M. Byllesby's record as 


{һе manager of the Northwest General Electric 
Company obtained for him the offer of the 
management of the Chicago office ! 


THE new list price of the General Electric 
Company for Edison lamps is 65 cents, with 50 
off to consumers in large lots and 60 off to 
licensees; that is, 323 and 26 cents respectively. 


What is the Scheme? 


Is the Gutting of the Edisonian Enterprise to be Made 
Complete ? 


(From a Private Letter.) 


The frequent and heavy shipments of machin- 
ery from the General Electric Company’s fac- 
tories at Lynn to Schenectady look for all the 
world like ‘* house-flitting.” Car after car 
heavily laden goes from Lynn to Schenectady 
every week. Тһе suggestion that they are sim- 
ply castings in the rough that have been made in 
the new foundry does not so satisfactorily explain 
the movement as does the more reasonable sug- 
gestion that, now the New York section of the 
Trust has got into control, they are making mat- 
ters lively for the New England end of the line, 
and are simply centralizing the business at 
Schenectady, whither they are fast removing 
the machinery and some of the men to work it, 
away from the malarial, pestiferous exhalations 
that are supposed to rise from the marshes bor- 
dering on the Saugus River, Lynn, producing 
torpid livers and a chronic state of debility alike 
in workmen, directors and managers. 


The remarks of our correspondent were inter- 
esting, and caused an immediate investigation. 

The shipment of the machinery from Lynn to 
Schenectady was easily verified. But this ma- 
chinery was far from being new castings. It was in 
reality worn out machinery from the Lynn works. 

Further than this, we have learned that a con- 
siderable portion of the fine machines in the 
Schenectady works is offered for sale on the Bos- 
ton market through a firm of brokers, Meesrs. 
Hill, Clarke & Company, who are making sales 
as rapidly as possible. 

The negotiations with Messrs. Hill, Clarke & 
Company have been conducted by Mr. F. H. 
Webster, the brilliant financier who holds the 
position of purchasing agent with the General 
Electric Company. 

We understand that the Schenectady works 
are to be closed early next year, and the proba- 
bility 18 that they will be oftered for sale. The 
purchaser will perhaps find that what he has 
bought is not the outfit which has made up the 
finest electrical workshop on this side of the 
Atlantic. 


There is in course of construction in the office 
of Manager Hawley, of the Hudson River Tele- 
phone Company at Albany, a novel map on which 
will be recorded the position of the house of each 
subscriber, of whom there are upwards of 1,600. 
The map has been traced on a scale of 400 feet to 
the inch, and is about four and one-half by five 
andthree quarters feet in dimensions. The situa- 
tion of each subscriber is indicated by a pin, and 
the metallic circuits for long distance instru- 
ments by ared silk thread. 


The Signal for an Assault, 
(From the Evening Worid.) 


Stocks continued strong until the receipt of 
the following despatch from Boston: 

At a meeting of the General Electric Direc- 
tors this morning the following resolution was 
adopted : 

" Whereas, The net manufacturing profits 
since the last dividend, ordinarily applicable to 
payment of dividends, are offset by necessary 
shrinkage in customers’ accounts and other 
asse 


ts. 

" Resolved, That the cumulative dividends 
on the preferred stock be not declared at this 
time." 
ehkeaicomtotky-or fl. upe P(o sgsreoitteto 

This was the signal for an assault upon the 
entire market. 


We do not know why this should have been 
construed ав в signal for an assault on the 
market. Every broker inthe Street should have 
considered it a signal for an assault on the office 
of the Evening World. We suppose, however, 
that the most conspicuous line in the above is 
merely a suggestion of what the preferred stock- 
holders are supposed to have said. 


Reorganization an Imperative Necessity. 


(From the Boston Commercial Bulletin.) 


The New York Sun and some other papers say 
that the latest movement of General Electric 
stock but adds another page to a mystery which 
has already deepened to an incomprehensible 
extent. Nonsense, there are those who could 
tell the story in its painful entirety, but pity in- 
duces silence. This column exposed the condi- 
tion of the company months ago, and our duty 
has been performed. "There is a point where 
duty ends, and persecution begins. 

There is one man in the General Electric Com- 
pany who has compelled the sincerest admiration 
for his grim, bull-dog tenacity in fighting what 
almost seemed inevitable. More than once have 
the largest holders had it explained to them that 
their only hope was in another contribution, as 
to attempt to unload in such a market meanta 
ramming of the stock to the ground. The con- 
ditions upon which such contributions were 
made are understood to have been that the stock 
would be во manipulated and supported as to 
allow of gradual liquidation, which has largely 
been accomplished. 

We believe the statement to be misleading 
that the company is doing a business at the 
present time of $2,000,000 per annum net, and 
the annual] meeting in January will probably 
prove it. It is needless to say that the combined 
companies never did a business of $8,000,000 in 
one year. The meeting in January of the com- 
pany is likely to have many surprises in store 
for those who place implicit reliance in all the 
statements made recently concerning the affairs 
of the concern. Reorganization will then have 
become an imperative necessity. 


Our contemporary takes & narrow view of the 
case. The duty of the financial press is not 
ended. It has scarcely begun. There is at least 
one important officer of the General Electric 
Company who knew in the beginning that the 
common stock was not worth 25 cents on the 
dollar, who knew that the essence of the whole 
combination scheme was a swindle and a fraud. 

The plain duty of the press is to learn who 
among the Board of Directors were the swin- 
dlers, and who were the swindled, then to give 
the facts to the public. 

The arch swindler, the shrewdert confidence 
man of the day, is still abroad, and looking for 
fresh victims. 


Lectures on Electricity. 
A course of lectures will be given in Philadel- 
phia this winter, under the auspices of the elec- 
trical section of the Franklin Institute, as fol- 


lows: December 19, ‘‘Thoughts on Cosmical 
Electricity,” Prof. Elihu Thomson; December 
96,“ The Theory and Design of the Closed Coil 
Constant Current Arc Dynamo," Professor H. S. 
Carhart; February 27, 1894, Telephony,” J. J. 
Carty; April 24, ‘Magnetic and Dielectric Vis- 
cosity," Professor M. J. Pupin, and on June 26 a 
lecture on “ Electro-Therapeutics,” by Dr. Will- 
iam J. Morton, of New York City. 


264 


ELECTRICITY. 


Vol. v., No. 22 


BOOK REVIEWS. 


STANDARD TABLES For Егествіс WIREMEN. 
Bv Oumas. M. Davis. Fourts Eprrion. Ep- 
ITED BY W. D. Weaver. Tug W. J. JOHN- 
втох Company. Flexible morocco. 128 
pages. Price $1.00. 


The third edition of this popular work was ex- 
hausted within a few months after its issue, and 
the fourth edition has been delayed in order that 
it might contain the latest revisions of the In- 
surance Rules of the Underwriters’ International 
Electric Association, now almost exclusively used 
in the United States. In addition tothe above 
rules there has been added to this edition an im- 
portant section on the calculation of alternating 
current wiring which, for the first time, brings 
this subject within the reach of practical men. 

A number of the most important tables were 
prepared expressly for this work, and are not to 
be found elsewhere. 

The method of determining the sizes of con- 
duetors for incandescent wiring enables feeders, 
mains and branches to be proportioned as nearly 
exactas desired. The wiring formulas for motor 
circuits, etc., are put іп a simple and practical 
form во as to be easily applied by апу one. The 
formulas for horse power of engines und boilers, 
as published here for the first time, are based on 
rational principles, and the results they give are 
the actual commercial ratings, and not the theo- 
retical horse power. 


An Electrical Society at Cornell University. 

The students interested in electrical science 
have lately organized at Cornell University 
an electrical society for the discussion of 
scientific problems. The membership is re- 
stricted to graduates and seniors, with а few of 
the oldest students in the other classes. The 
members of the faculty whose work has to do 
with electrical questions are honorary members. 
It is planned to hold meetings once a fortnight 
to be conducted in the same way as those of the 
American Institute of Electrical Engineers. The 
officers are as follows: President, E. B. Clark, '94; 
first vice president, J. Lyman, 94; second vice 
president, I. E. Macomber, '94; recording secre- 
tary, W. R. Turnbull, R. G.; corresponding 
secretary, R.W. Quick, 94; treasurer, B. S. Lam- 
phear, '94; executive committee : Messrs. Clark 
and Turnbull ex officio, S. B. Fortenbaugh. 
M. A. Gerry and J. Lyman. 


Current items. 


When an electric street railway_was completed 
for public use in Bangkok, the capita] of Siam, 
last year by Ohio capitalists, the Rev. J. M. 
Law, & medical missionary in Japan, thought 
that а similar enterprise would be profitable and 
of great publie benefit in Tokio, the capital of 
the Japanese Empire, containing 1,400,000 per- 
sons. А few months ago he got Ohio capitalists 
to subscribe $100,000 to the scheme, with the 
assurance of additional capital after the plan was 
further advanced. Dr. Law ther went to Japan, 
and, backed by the influence of American and 
other ambassadors, obtained one of the most 
liberal charters ever granted by Emperor Mutso 
Hita. The intention isto run aline from Tokio 
to Yokohama, a distance of thirty miles, and 
build a network of linesin both cities. J. W. 
Goss and Engineer Riblet have just sailed for 
Japan to inaugurate the scheme. 


Cuero, Texas, was treated lately to an electrical 
display such as had never been seen or heard in 
that section. It began with distant thunder, 
getting closer rapidly, and in less than five 
minutes there were heavy peals of thunder and 
lightning flashes, and sparks or balls of fire de- 
scending within five feet of the ground and burst- 
ing, making a loud report. The people were all 


frightened, and are not anxious to have the same 
kind of a treat again. 


Steam Piping and Efficiency of Steam Plants. 


BY WILLIAM A. PIKE.* 


In some recent experience with steam plants, 
the writer has been impressed with the apparent 
lack of good judgment and the application of 
correct principles in the arrangement of the 
piping between boilers and engines. In many 
casés, every effort seems to be made to select the 
best engines and boilers for the particular pur- 
pose in hand, but when it comes to the question 
of connecting them with steam pipes it would 
appear that it was thought that anything, with & 
hole through it, would do. Whether the piping 
is right or not, affects the economy, efficiency, 
and safety of & steam plant more than most en- 
gineers seem to think, and the writer believes 
that poorly contrived piping is in many cases 
as detrimental to high efficiency as the use of 
the wrong type of engine or boiler would be. 
The following are, perhaps, the points that should 
be most particularly looked out for in the de- 
sign of a system of piping: 

(1) The piping and accessories should be so 
arranged that practically dry steam shall always 
be delivered to the engine. 

(2) The steam should reach the engine with 
very little drop" in pressure. 

(8) The piping should be so planned and 
valves во placed that water cannot under any 
circumstances collect any where, except in places 
especially arranged for that purpose. 

(4) Wherever practicable, and especially where 
more than one engine is supplied from one bat- 
tery of boilers, the piping and valves should be 
arranged so that in case of accident to any part 
it сап be shut off without shutting down the 
whole plant. 

These requirements are not offered as new or 
original, but simply ав covering points often 
neglected, апа as furnishing texta for this paper. 
The first requirement given above, viz., that 
the steam should reach the engine dry, ів one 
often neglected, and the writer has in mind 
plants of considerable magnitude where abso- 
lutely no provision is made for drawing off 
condensed, or entertained, water, except through 
the engine itself, and the not uncommon cases 
of broken cylinder heads and pistons testify as 
to the effect of such designs. In these days of 
efficient pipe coverings, of separators, steam 
loops and traps, there is no excuse, but false 
eonomy, for allowing water to reach the engine. 
In connection with point No. 2, a plan for dis- 
posing of water, followed ‘with good success, 
will be spoken of. 

(2) Steam should reach the engine with but 
little drop in pressure. The effect that an im- 
proper arrangement of piping has on the pres- 
sure with which the steam reaches the engine, is 
probably not as well known as it should be, and 
the principal object of this paper is to bring it 
to the attention of engineers, and to show how 
in one case the evil has been remedied. 

The conditions of the case used in illustration 
were as follows: 

There were ten single acting engines, 16 x 27 x 
16 inches, arranged on two sides of ап engine 
room, and making 250 revolutions per minute. 
They were supplied by а number of boilers, and 
the steam from these first passed to & drum, 28 
inches in diameter and 45 feet long, at the top 
of the boiler room and between two rows of 
boilers. From this drum separate 8-inch pipes 
ran to each of the fiveengines on the side nearest 
the boilers. (At the time referred to the other 
five were not connected.) The average length 
of each 8 inch pipe was about 76 feet, and there 
were five right-angle turns and two valvesin 
each pipe. 


* Presented at the New York meetin 
Society of Mechanical Engineers, Decem 


“of the American 


On testing these engines it was found that 
there was а great difference between the boiler 
pressure and that at the engines. 

This difference varied from eight to twenty 
pounds, depending on the amount of work 
being done, and averaged fourteen pounds, dur- 
ing usual work. 

To find out, if possible, something as to the 
reason for this drop, an indicator was placed in 
connection with one of these 8-inch feed-pipes, 
just outside of the throttle-valve, which was 
close to the engine. At the same time cards 
were taken from the engine, and Fig. 1 repre- 
sents the result. 

The narrow diagram at the top is that taken 
from the pipe, while the lower one is a simulta- 
neous diagram from the high-pressure cylinder. 

As will be seen, the steam is at the pressure a 
at the beginning of the stroke, and at admission 
falls suddenly to 6, then during admission keeps 
nearly constant until complete cut-off at c, then 
the pressure rises to d, and gradually settles 
down to a again at the beginning of a new revo- 
lution. From these diagrams it can be seen 
that, as there is practically no steam-chest to 
these engines, and as they are single acting and 
cutting off at about half stroke, there isa sudden 
and great demand on the 8-inch pipe during ad- 
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mission, a demand so great that the steam can- 
not keep up its pressure and, more than this, it 
appears that a vibration of the steam is set up 
in the pipe, causing the pressure to fluctuate 
from considerably below to somewhat above 
boiler pressure. This motion of the steam, of 
course, requires energy to be used up which is 
not therefore available for work in the engine. 

In attempting to account for this lost energy, 
the upper diagram has been treated as &n ordi- 
nary indicator diagram, representing the work 
done in an 8-inch cylinder (the size of the pipe), 
and of a length equal to that of the volume of 
steam (in an 8-inch cylinder or pipe) required 
to supply the engine. Then, also, the lo.s due 
to friction is taken into account in the same way. 
The sum of these results is then compared with 
the extra work the steam would have done if ad- 
mitted to the engine at boiler pressure. This 
last is shown in Fig. 2, in which the shaded part 
AB represents the additional work that would 
have been done if the steam had been at boiler 
pressure instead of having the admission line a-5, 
as was actually the case. 

Ав an example, is taken the case of two dia- 
grams, taken simultaneously on October 21, 
1892, at 9:20 a. M.: 

The area of the pipe diagram is 0.4 square 
inch ; the length of the pipe diagram is 8.18 
square inches; the mean effective pressure is 
10.06 1bs. ; and the length of an 8-inch cylinder, 
corresponding to the amount of steam used, is 
3.0 feet. Then the work done = Pe LAN = 
10.06 X 80 X 50.26 X 1 = 1,517 ft.-lbs. The 
pressure loss, dae to friction, is estimated, from 
the tables in Steam," to be 2.19 Ibs.; therefore 
the lost work due to friction = 2.19 X 50.26 x 
3.0 X 1 = 380 ft.-lbs., or a total of lost work = 
1,847 ft.-lbs. The area added to the engine dia- 
gram, corresponding to AB, Fig. 2. = .28 square 
inch; the length of the whole diagram = 8.3 
inches, and the lost mean effective pressure = 
6.79 lbs. This pressure corresponds to 1,819 ft.- 
lbs. per stroke. Thus we find from the pipe 
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diagram and the estimated friction a loss of 
1,847 ft.-lbs.,, and the corresponding loss as 
figured by the engine diagram, 1,819 ft.-Ibs., or 
an agreement within 1,5, per cent. 
This analysis is added as an attempt to account 
for the loss, and whether correct or not, does not 
fet 
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affect the fact that in this method of piping there 
is а serious loss of pressure, causing a corre - 
sponding decrease in efficiency. 

As in this case the '' drop" wes so great, it 
was considered desirable to endeavor to pre- 
vent it. 

Two plans were suggested, as follows: First, 
when the amount of steam used was considered, 
it was seen that, due to the fact that the engines 
were single-acting, the demand while it lasted 
(with a cut-off of 3, say 1 of the time of a revo- 
lution) was excessive for an 8-inch pipe, though 
all the available data would show the pipe amply 
large for a uniform flow of that amount, and во 
the first idea was to enlarge the pipe, still piping 
separately to each engine, with the idea of re- 
ducing the effect of breakdowns. But the same 
reasoning led to the fact that an 8-inch pipe 
would be amply large if the flow could only be 
made practically uniform. This led to the 
second plan—viz., to place a reservoir for the 


steam close to the engine, and thus enable the 
flow through the 8-inch pipe to be more nearly 
uniform. In order to get information as to 
such a plan, the arrangement shown in Fig. 3 
was extemporized. 

The 8-inch pipe leading to engine No. 2 was 
cut, and a drum, 8 feet by 5 feet. put in close to 
the engine; from this drum a 10 inch pipe led to 
а 14-inch pipe, about 13 feet long, on the fioor, 
and from this 8-inch pipes led to engines 1, 2, 8. 
The object was to get the effect, on drop of 
pressure, of receivers fed by one 8-inch pipe 
when supplying one, two or three engines. Much 
to the satisfaction of the experimenters, it was 
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found that when engine No. 2 alone was sup- 
plied, through the drum, the drop was but а 
trifle over 1 lb.; that when two engines were fed 
the drop was a little over 2 lbs., and when all 
three were supplied by one 8-1nch pipe, through 
the receivers, the drop was about 5 lbs. These 
results confirmed the theory that an 8-inch pipe 
was easily ample for two engines without exces- 
sive drop, and that when supplying three 
engines in this way, the drop was but little 
more than a third of that when but one engine 
was fed by a single 8-inch pipe without re- 
ceivers. 

With this data ав a basis new piping was de- 
signed for the plant, as follows: an extra drum 
was put in the boiler-room, and both drums con- 
nected with suitable valves to & loop of 8-inch 
pipe. running pest each of the engines on the 
side nearest the boiler-room, with & drum, 8 feet 
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x 5 feet, between this pipe and each of the 
engines. The nipples connecting the drums 
with the engines project about a foot into 
the receivers, as shown by the dotted lines in 
Fig. 8to a, as separators for entrained water. 
Also each receiver was connected with a “ steam 
loop,” to carry this water back to the boilers. 
On the farther side a similar plan was followed, 
except that the loop was made of 10-inch pipe on 
account of the greater distance from the boilers. 
All pipes and drums were covered with an asbes- 
tos віг-врасе covering, and valves were placed 
between each pair of engines to allow of shut- 
ting off any part in case of breakdown, without 
shutting down the rest of t e plant. Tests made 
of this system show a drop of only 2 lbs. on the 
farther side of the engine-room, when al] five 
engines were uuder full load and fed by one loop 
of 10-inch pipe (making a complete circuit from 
the drums back to the drums again). The com- 
bination of ‘‘steam loops" and the separator 
drums is the plan referred to under the heading 
with reference to dry steam. This has worked 
admirably, there being no signs of water in the 
engines as there had been before. 

(8) The danger that may arise from having 
piping and valves so arranged that water can 
collect any where except in places specially pro- 
vided, can be best shown by two cases within the 
knowledge of the writer. 

A. A battery of boilers was connected with a 
header, as follows. From each of two boilers а 
short pipe wasled up to a horizontal pipe branch- 
ing to the right and left to another pipe leading 
to the header. 
boiler, but none at the header. At one time two 
of these boilers were shut down and the valves 
at the boilers closed, the remainder of the bat- 
tery being in service. The first thing noticed 
was that the calorimeter in the header showed 
much drier steam than there was any reason to 
expect, and on investigation it was found that 
the branch pipe between the two boilers and the 
header was acting as а condenser and separator, 
and becoming filled with water. This was for- 
tunately noticed in time, and the water drawn 
off and a circulation kept up in the pipe, a‘ter 
which the calorimeter showed normal moisture 
and no harm was done; but if this body of water 
had been іп any way setin motion the effect on the 
piping, which in this case was of cast iron, can 
be imagined. 

B. In the second case there was a steam main 
leading from boilers to various pumps, engines, 
etc., and at a certain point a temporary pipe was 
led into this main from another boiler with no 
valve between the pipe and main. Steam was 
admitted to this pipe for some reason, and then 
after a few minutes shut off and steam let into 
the main. Shortly after this steam was again 
admitted to the temporary pipe, and very shortly 
а ' slug of water passed from this pipe to the 
main and acquiring a high velocity flew to a 
dead end and blew it off, causing the death of an 
employee. There seems no doubt that a valve 
placed at the intersection of the main and the 
temporar9 pipe, with a suitable ‘‘ bleeder " in the 
pipe, would have prevented this accident if 
handled properly. 

(4) The necessity of arranging piping so that 
in case of accident only a part of the plant need 
be shut down needs no argument, as the loss and 
annoyance due to shutting down a large plant, 
especially one on which the public in any way 
depends, asin the case of a lighting or street- 
railway plant, are much greater than the expense 
involved in making such a thing impossible. The 
system followed in the case cited under the 
second head is one that, while expensive, makes 
it impossible for any Jarge parc of the plant to 
need shutting down. The valves between the 
boilers and drums in the boiler room, combined 


Valves were placed close to each: 
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with those in the pipes from the drums and 
those between the engines, making it possible to 
cut out almost any part without materially af- 
fecting the rest. 

While, doubtless, much more could be written 
on this subject, it is hoped that the cases cited 
above will serve to call attention to the necessity 
for greater care in designing systems of piping, 
and will call outa fruitful discussion. 


Personal. 


Gilbert G. McDuff, who has represented the 
Electrical World and Directory work for the 


past year and seven months, has resigned and 

organized The American Electrical Publishing 

Company, and will publish the new paper, 

Electrical and Street Railway Reporter, with 

on о 308, 503 Electrical Exchange Building, New 
ork. 


Boston Notes. 


There was an interesting meeting of the Lynn 
City Council, both branches, held last Tuesday 
evening, to consider an application from the 


Woodward Underground Electric Light and 
Cable Company, which is a local concern, for 
permission to open streets in order to lay, for 
demonstrating purposes, the conduits manu- 
factured by this company, that the public might 
have opportunity of satisfying itself as to the 
merits of this conduit system. ‘lhe petition 
was opposed by the Lynn Gas and Electric 
Company and the New England Telegraph and 
Telephone Company, whose counsel were pres- 
ent. Several electrical experts were examined 
as to the truth of the claims set up by the 
Woodward Company, and Professor Euhu 
Thomson's written testimony as to the value 
of the Woodward patents was read. The latter 
gave it as his opinion that the system possessed 
little, if any, merit, and the patente were of very 
slight value. The consensus of opinion was 
against granting the petition, and a little after 
midnight the subject was turned over to the city 
Solicitor for hi$ legal opinion thereupon 


The Malden Board of Aldermen has at last 
granted the order giving the West End Street 
Railway Company permission to use electricity 
ав а motive power for operating their cars in and 
around Malden. There has been some considera- 
ble delay about this matter and many conferences 
have been held between the company and alder- 
men. The order carries with it a condition that 
only a five cent fare shall be charged between 
any point in Malden and Scollay Square, Boston, 
29 that the cars shall be running by January 1, 
1894. 


The course of twelve lectures on Modern Uses 
of Electricity,’ given by Professor Charles R. 
Cross in the Massachusetts Institute of Tech- 


nology, terminated on Thursday evening with a 
lecture on Telephony. The interest taken in 
these lectures had not only been sustained, but 
it had increased from first to last. They were 
unusually successful. Professor Puffer is now giv- 
ing a course of twenty-four lectures at the Wells 
Memorial Hall on similar topics; these. too, are 
well attended апа evoke much interest. 


Judge Colt, of the United States Court, granted 
an order asked for by the General Electric 
Company against Captain A. de Khotinsky, 
restraining him from continuing to manufacture 
incandescent lamps in his factory at Marlboro, 
Mass., the same being, so the plaintiff claims, 
an infringement of the Edison patent now owned 
by the General Electric Company. The order 
was issued Friday, and will be operative until 
such time as an injunction may be applied for or 
granted. 


The decision of Judge Colt in the suit of the 
General Electric Company vs. the Davis Electric 
Works, Springfield, Mass., is being looked for 


with much interest. The Davis Company simply 
repairs old lamps, and does а very large аав 
of tbat kind. No new lamps are made, yet the 
Edison Company claims the Davis people are in- 
fringing their patents, hence the interest taken 
by outeiders. 


Mr. H. W. Daggett, Jr., the enterprising and 
well-known president of the Interstate Electric 
Street Railway system, which runs through parts 
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of Massachusetts and Rhode Island, has added 


yet another enterprise to his already long list of 
interests. He has recently purchased the plant, 
copyright, good will, ete., of the ‘‘ Attleboro 
Daily Sun,” alively sheet published in a lively 
town. Mr. Daggett has always been successful 
in the electrical field, and we doubt not that he 
will make a success of his new journalistic enter- 
prise. He 1s deservedly popular and full of pub- 
lic spirit. | 

The spasmodic show of a belligerent spirit 
thatis being made just now by the deceasing 
General Electric Company in trying to secure a 
few more injunctions against makers of incan- 
descent lamps. is being accurately appraised at 
its true worth. Those who have been closely 
watching the Trust's rapid descent, as well as 
those who are actually interested as stockholders, 
regard this new move as ‘‘ The Song of the Dy- 
ing Swan.” We shall see. Lynn, the City of 
Shoes, is naturally much interested in the sad 
fate of the General Electric Company, by reason 
of the fact that for some time past between 4,000 
and 5,000 hands were employed in the factories 
there, while to-day there are only & few hun- 
dred. Hence it is that some prominent Lynnites, 
holders of Electric stock, express the belief that 
the Trust will show a bold front when given rea- 
sonable time to recover from the effects of the 
fearful depression in general business affairs. 
About 200 hands have been discharged from the 
Lynn works since November 1. Before the con- 
solidation with the Edison Company. the Thom- 
son-Houston Company employed 3,000 hands in 
Lynn alone, and there the general opinion is that 
the greatest factor against the Trust isthe alleged 
saddling of an $9,000,000 debt by the Edison 
Company upon the General Electric Company 
at the time of the consolidation. They maintain 
that the New York operators did a good job when 
the consolidation took place at the expense of 
the stockholders in tre Thomson-Houston Com- 
pany, which was believed by some to be in splen- 
did condition at the time. 


“The Black Crook,” a brilliant spectacular 
piece, is having a Jong and unprecedentedly suc- 
cessful run at the Boston Theatre, At the close 


of its run it will be taken through the country at 
great expense. There sre many very beautiful 
lighting effects and scenes in the piece, which are 
produced by electricity, and when traveling the 
company will carry with it the entire electrical 
output wherewith these weird effects are pro- 
duced. For this purpose, new and unique ap- 
paratus is being manufactured by the W. S. Hill 
Electric Company, from designs made by Mr. 
Richard Cartwright, a well known electrical in- 
ventor and engineer, of Boston. 


General News. 


What is Going on in the Electrical World. 


Worcester, Mass.— Horse cars no longer run 
in this city; all the streetlines are now run by 
electricity. 


Oil City, Pa.—Electric cars are now running 
regularly in the principal streets of the sonth 
side, the line having been opened on the 1st inst. 


Tiffin, Ohio. — The Tiffin and Fostoria, the 
Tiffin Electric Railway, and the Tiffin Street 
Railway lines have consolidated; the new capital 
is $800,000. 


Brooklyn, N. Y.—The Broadway Railroad 
Company has received permission from Mayor 
Boody to change its motive power from horses 
to the trolley system. 


Augusta, Ga.—The electric exhibits were one 
of the best features of the local exposition, and 
the Augusta Electric Supply Company's display 
was particularly noteworthy. 


Berkley, Va.—The Citizen, a local paper, is 
anxious for a little show of life in the town. It 
says: Berkley is in need of a bank, electric 
lights, good streets and an electric car line.” 


Keokuk, Iowa.—The American Loan and 
Trust Company, owners of a controllinginterest, 
have stopped the operation of the Keokuk Elec- 
tric Railway, the receipts being less than the ex- 
penses. 


New Brunswick, N. J.—The question of 
changing the motive power on the New Bruns- 
wick street car lines from horses to electricity is 
in the hands of tHe streets committee of common 
council with power to act. 


Dayton, Ohio.—The City Railway Company 
is considering the adoption of electric motive 
power on its several branches, but has yet come 
to no definite determination. The trolley system, 
if any. will be the one selected. 


Hillsboro, Ohio.—J. M. Hughey, receiver of 
the Hillsboro Gas and Electric Light Company, 
has been granted a tranchise to maintain an 
electric plant and furnish arc and incandescent 
lights to the citizens for six months from the 
date of his acceptance. 


Long Island City, N. Y.—The Steinway 
Railroad Company of Long Island City expects 
to have all its lines equipped with the trolley sys- 
tem by the first of next year. Thesplendid new 
power house erected on the Astoria shore at Hell 
Gate is about finished. 


Elwood, Ind.—A natural gas explosion on 
November 29 demolished the plant of the electric 
light and street car company, and damaged a 
number of buildings. The accident left the city 
in darkness and without street car service. The 
loss i8 estimated at $15,000. 


Kansas City, Mo.—' The Interstate Telephone 
Company, composed of local capitalists, is ac- 
tively engaged in arranging the necessary de- 
tails for opening and operating a telephone ex- 
change in this city. The franchise provides 
that for business houses $60 shall be charged 
and for residences $36 per annum. 


Maumee, Ohio.—The council has extended 
the franchise once given to T. P. Brown, John 
Kumler апа Coleman Keeler for ап electric road 
within the corporste limits of the place until 
July 1. J. К. Tillotson is now in possession of 
the road, and says it is progressing rapidly. 


Salt Lake City, Utah.—The Pioneer Elec- 
tric Power Company, composed of residenta of 
Utah, and with an alleged capital of a million 
dollars, has been established for the purpose of 
utilizing water from the Ogden River in the 
generation of electricity in sufficient force to 
supply this city with power to run machinery for 
factories, electric lights, street railroads, domestio 
heating and cooking, and such other purposes as 
can be effected by electric agencies, 


Cleveland, Ohio.—The Cleveland Electric 
Railway Company is considering the suggestion 
to equip some of its carsappropriately for funeral 
purposes on the line leading by the Newbury 
Roman Catholic Cemetery. The undertakers 
favor the scheme as providing a means of reach- 
ing the burial place at much morereasonable cost 
than the usual $5 carriage ride. 


Milwaukee, Wis.—The Milwaukee Electric 
Street Railway line has been sold to the Milwau- 
kee Street Railway Company (Villard syndicate) 
and the transfer completed. The line waa pro- 
jected іп 1886 ава cable line, but owing to the 
failure of the Rasmussen system was made an 
electric. From the prominent part taken by 


John А. Hinsey in securing the franchise for the 


road it came to be known as thé Hinsey line. 


McKeesport, Pa.—The trolley car has come 
into use here as a substitute for a hearse. The 
wife of à Wilmerding business man died last 
week, and the mourning husband decided % 
bury his dead in McKeesport. To get rid ofa 
long, tedious and cold ride in carriages it was de- 
cided to use the trolley cars. and а car was fitted 
up to bear the coffin, accompanied by the pall- 
bearers. Behind this funeral car were six 
coaches, coupled together. and filled with the 
members of the family and their friends. 


Montreal, Can.— The cars of the Montreal 
street railway are to be supplied with & new 
electric air brake, which is the invention of the 
electrical engineer of the company, aud which is 
reported on trial to be very successful. The 
power to operate this brake. it appears. is gene- 
rated by the motion of the wheels, and the faster 
the caris going the sooner it сап be stopped. 
At the trial & ear supplied with one of these 
brakes was allowed to attain a speed of twenty 
miles an hour. and was brought to a stop within 
a space of about four car lengths by the applica- 
tion of the electric brake. 


New York.—The Commercial Cable Company 
has made acontract with Siemens Bros. & Co., 
of London, for the manufacture of a new cable, 
to be laid between Ireland and Nova Scotia, 
This cable, the third now owned by thecompanv. 
will be 2.200 miles in length, and is to be made 
by specification insuring greater carrying capac- 
ity than any cable of the same length.—Corpora- 
tion Counsel Clark has rendered an opinion to 


the effect that the employees of the Board of 
Electrical Control are subject to the New York 
Civil Service Boards. | 


Omaha, Neb.—For some months past there 
has been а quiet movement on foot to perfect the 
organization of a company to put in operation in 
this city a first-class electric lighting and power 
plant. Тһе scheme has been to operate under 
the franchise of the old Northwestern Company 
which has the remnants of a plant located in the 
Woodman Building at Seventeenth and Nicholas 
streets. Atthe present time the rights under the 
franchise are being exercised by the New Omaha 
Thomson-Houston-Electric Light Company 
which has leased them from the owners. 


Eau Claire, Wis.—A new company has been 
formed to operate the plant of the defunct Na- 
tional Electric Manufacturing Company, which 
went into the hands of a receiver and whose fac- 
tory was bought by Peter Trnax. The new cor- 
poration is called the National Electrie Company. 
A. L. Ide, of Springfield, Ill, is president; 
Peter Truax, of Eau Claire, vice-president; 
W. E. Rusk, of Eau Claire, treasurer; Frank P. 
Ide, of Springfield, secretary. The paid up 
capital stock is $50,000. The property which 
passes into the hands of the new company cost 
the old company nearly $200,000. 


Baltimore.—A deed has been recorded con- 
veying from Messrs. Enoch Pratt, F. C. Latrobe 
and Robert Rennert, trustees, to the Wenstrom 
Electric Company all the property, rights and 
franchises of the Wenstrom Consolidated Dyna- 
mo and Motor Company in accordance with the 
plan for the reorganization of the company. The 
consideration mentioned in the deed is 5,000 
shares of the full-paid capital stock of the Wen- 
strom Electric сш and $5.—The Brush 
Electric Light Company has decided to rebuild 
its works and put in a plant superior to that de- 
stroyed by fire. It is estimated that the cost of 
the improvements will be $300,000. 


Washington, D. C.—The Lighthouse Board 
in its annual report gives interesting informa- 
tion respecting telephonic communications be- 
tween lightships and the shore. The object is to 
more effectually succor vessels in distress. It is 
proposed ав an experiment to first connect 
Monomoy Point Lighthouse, Massachusetts, with 
Pollock Rip Lightship, which are some four 
miles apart. Having done this the Board pro- 
poses next to connect two such stations much 
farther apart where the conditionsof the bottom, 
current and approaches are different.—Senator 
Peffer introduced a bill in the Senate a few days 
ago which authorizes the Commissioners of the 
District to provide for lighting the public build- 
ings and grounds of the city of Washington, and 
also for supplying light for citizens, by the estab- 
lishment of an electric light plant of sufficient 
magnitude to supply all the light that may be 
needed by the Government and the people. It 
is provided that the work of constructing the 
plant shall be done on a contract Jet to the lowest 
bidder. The Commissioners of the District shall 
have the responsible management of the plant, 
and shall. on their own application, make the 
price of light at a uniform rate not to exceed 10 
per cent above the actual cost of introduction and 
distribution. The 10 per cent. profit is to be paid 
annually into the Treasury of the United States 
to reimburse the Government for the money ex- 
pended. The bill appropriates 81.000, 000 for the 
establishment of the plant. It was referred to 
the Committee on the District of Columbia. 


Canadian Notes. 


: Paris, Ont.— Messrs. Redher & MeCosh will 
shortly let the contract for the erection of their 
new electro-plating factory. 


Charlottetown, P. E. I. —The city council is 
considering the purchase of an electric light 
plant. 


Montreal, Que. — The St. Jean-Baptiste Elec- 
tric Light Company will erect a new power house 
adjoining their present works at the corner of 
Montana and Rachel streets. —The Ве) Tele- 
phone Company contemplate the erection of an 
addition to their factory on Aqueduct street at 
an early date. 


Victoria, B. C.—An electric railway to the 
Alberin mines will be built on China Creek and 
a smelter erected at the terminus. 


Bedford, Que.—This town is considering an 
electric lighting scheme. 
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A New Automatic Fire Alarm System. 


In the Fire Alarm systems heretofore used, although 
they appeared well on exhibition tests, serious faults have 
developed in regular practice, largely due to that class of 
troubles which appear only after such apparatus has been 


о. W. Brown's Fire Alarm Annunciator. 


in use a considerable time. The wiring of such &system 
must necessarily extend all over a building to be pro- 
tected, crossing and recrossing it many times, which 
makes it particularly liable to accident by broken lines 
and short circuits. The service is also such that the Sy8- 
tem must be certain to act without a moment’s delay, 
and without any manual assistance whatever, even though 
it has stood for months without attention. 

In consideration of the above, the following have been 
laid down as axioms: 

First—Any system, to be entirely successful, must be 
of such a nature that any accident to the battery or wir- 
ing that will render the system inoperative will at once 
notify the attendant at the recelving station without 
sounding a fire alarm. In short, a system must watch 
itself and notify whenever it needs attention. 

Second—It must be prompt and sure to act, and entirely 
unaffected by dust, insects. moisture, foul gases or jarring 
of the building, etc., and require no adjustments. 

In the interests of economy such a system should require 
but very little current to operate it, &nd be easy and 
cheap to install. 

The first axiom not only makes it necessary that the 
system shall be closed circuit, but that the entire current 
required to give the alarm shall flow all the time, other- 
wise the extra batteries and lines intended to be brougbt 
into action by the thermostat may not be operative. 

In the system in question, by very simple Inechanism, 
the thermostat in acting reverses the current instead of 
simply stopping it. Reversing the current is a change 
which never occurs by accident; hence the receiving in- 
strument will never indicate fire unless a thermostat has 
acted. The receiving mechanism consists oi a very simple 
and reliable electro-mechanical gong, controlled by a 
polarized armature of the rotary type, to which 1з attached 
a pointer moving over а suitable dial arranged to show 
just, what change has occurred in the line. This dial is 
marked“ О. К.” on its right hand end, below which are the 
words ‘Battery Run Down," in tbe middle Line 
Broke," and on the lett hand end ~ Fire." 

A very important feature of this apparatus is the fact 
that the battery current can rise much above or fall much 
below the normal without affecting the working of the 
system. This system can be arranged with two bells, one 
of about eight Inch in the engine house to ring for fire 
only, the other of small size to call attention to trouble 


with the line. A large striker is also provided to strike a 
factory or other large bell, one blow to indicate trouble 
with the line, and continuous ringing to indicate fire. 
This is important in*places where firemen are not эп duty 
at all times. 

One of the most important'features of an Automatic 
Fire Alarm is the thermostat, upon which to a large de- 
gree the efficiency of the system depends. The one here 
illustrated has been the subject of a great deal of study 
and experimenting, and is believed to embody more good 
features than any other ever devised, and no bad ones. Its 
construction and operation are as follows: 

Upon the lower side of a porcelain base are clamped two 
flat bronze springs, which are held under tension by a fusi- 
ble solder, the melting point of which can be changed to 
suit different positions. То the upper side of this base is 
clamped a plate of vulcanized fibre, through which screws 
pass into the ceiling to fasten the thermostat in position. 
In the centre of the porcelain base and covered by the 
fibre plate 18 moulded а cavity which contains electro- 
plated contact points brought into action by;releasing the 
springs. These contact points are punched from sheet 
brass and riveted to the bronze springs, extending through 
the porcelain into the cavity referred to, and so arranged 
as to press.against suitable’ electro-plated copper strips 
connected in such a way asto reverse the current when 
the springs are released by melting the solder. The work- 
ing parts of this thermostat are entirely protected from 
dust and insects, causes which render a large percentage 
of those now in use entirely inoperative after they have 
been in place a yearortwo. The part sensitive to heat is 
entirely uncovered and in the best possible position to be 
affected by direct rays as well as the heated air from а 
fire, and being thin acts promptly, and will] never change 
its adjustment. 

In case the battery should be allowed to run down, the 
armature would be drawn towards 1їв central position by 
the weight until the hand pointed to battery Run 
Down," when the striking mechanism would be un- 
locked and the bell strike. The attendant, on looking at 
the dial, would see that the bellis striking because the 
battery is run down, and to silence the bell turns over the 
handle on the left hand side of the case, which, besides 
stopping the striker, turns up a card over the dial, marked 
* Disconnected,” which shows that the system is inopera- 
tive. Even under these condirions, the system will sound 
an alarm in case a fire should occur, unless allowed to 
stand toolong. In case of a broken line or short circuit 
(which in this case’ is equivalent to a broken line), the 
same thing takes place, excepting that the pointer indi- 
cates * Line Broken.” In this case, when the line із re- 
paired, the bell again strikes to, notify the attendant that 
the line has been repaired, and the hand points again to 


celain there is no cushion,” hence screws will sooner or 
later jar out. The movement is of the eccentric order, 
thus insuring a positive mechanical action. The electri- 
cal contact is made by solder contacts. We witnessed a 
test made on a five ampere switch. This switch had been 
run for four days, making thirty breaks and makes, all 
told about 70,000 half revolutions per minute, more than a 


Metropolitan Electric Company's Paiste Switch. 


switch would be used in fifty years. It wascarrying a. 
load of twenty-five amperes at that time, and did it with- 
out heating the contact parts. The breaking capacity will 
easily break 500 volts. These switches are made single and 
double pole, also three-way. 

We next visited the Cut-Out department. Here is made 
in large quantities the Paiste Ceiling Cut-Out (Schaffer 


Metropolitan Electric Company’s Cut-Out. 


style) for open and concealed work. The attached cuts 
will readily demonstrate the simplicity and beauty of 
their design. Those of our readers who visited the Elec- 
tricity Building at the World’s Fair will remember the 
very neat and artistic design made exclusively by these 
Cut-Outs in Mr. Paiste’s exhibit. Main and Branch Cut- 
Outs of the 8. M. and Edison style are also made in large 


G. W. Brown's Thermostat. 


“©. K.,” the bell being silenced by turning the lever and 
card back to the original position. In case of fire the bell 
rings, and the pointer is carried to the word “ Fire,” and 
locked in that position where it remains until released by 
the attendant. : 

It will be seen that this system is entirely free from 
relays and local circuits, which in practice have been 
found tobe unreliable. In the arrangement of the an- 
nunciator and public alarm bell, with which this system із 
provided, no element is introduced that can possibly inter 
fere with the action of the engine house gong, bearing in 
mind that the action of this bell is by far the most import- 


ant function of the system. With this in view, care has 
been taken that its action should not depend upon any- 
thing delicate or uncertain, or be in any way, interfered 
with by the failure of the other instruments. 

It was designed by Mr. Gilman W. Brown, of West New- 
bury, Mass.. who has devoted the last four years to per- 
fecting its details, and 18 fully protected by patents. 


Metropolitan Electric Company. 


The Metropolitan Electric Company, offices 522-523 Mo- 
nadnock Bullding, Chicago,have secured Ше entire output 
of H. T. Paiste’s factory and hereafter will market exclu- 
sively these specialties. 

A visit made to the factory enabled us to see these vari- 
ous articles manufactured step by step until completed. 
First in importance was the making of Eccentric Switches. 
‘hese switches are the result of years of earnest thought 
and experience on the part of Mr. Paiste, the pioneer 
switch maker. An important feature in the switch, as 
shown in the cut, is that all the brass parts are fixed 
firmly to the porcelain without the use of Screws. In por- 


Metropolitan Electric Company's Cut-Out. 


quantities. A new covered branch and main has just been 
manufactured that will be much appreciated by the elec- 
trical trade. A covered Horse-Shoe Cut-Out їв іп process 
of manufacture and will be ready to deliver ina short 
time. 

We next visited the Stamping Department, and there 
saw them making out of flat sheet metal а clutch for T.-H. 


Metropolitan Electric Company's Clutch. 


arclamps. The attached cut will illustrate the design and 
movement. The peculiar feature of tbis specialty is that 
it can be adjusted to a carbon rod and therefore із prac- 
tically indestructible. German silver contacts are used 
throughout. Here also is made an adjustable lower con- 
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tact bushing for T.-H. arc lamps; the cut will easily Шиз- 
trate the simplicity of the device. 

Numerous screw machines were running, turning out 
binding posts and various other articles. 

Another department just being organized is the making 
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Metropolitan Electric Company's Contact Bushing. 


of switchboards, etc. Here men were Dusy making a com- 
plete set of switch and cut-out boards for the Ryerson 
Library. 


The Electric Appliance Company’s New Catalogue. 


The Electric Appliance Company, of Chicago, have just 
received from the press their new catalogue of general 
electrical supplies, which they are sending out to their 
friends and customers. The catalogue contains 834 pages, 
and is well printed on heavy book paper. Although con- 
cerning nearly the entire fleld of electrical goods 16 is very 
compact and convenient as a reference. Especial attention 
has been paid to the point of listing only such articles as 
are reliable and standard. А careful examination of the 
pages of the Appliance Company's catalogue will be well 
repaid in time and money saved. 


“ Acme Portable Testing Set, Style B.” 


Queen & Company, Incorporated, Philadelphia, are now 
bringing out Style B" of their Acme“ Engineering Set, 
which.must surely meet with much favor. It is completely 
self-contained, comprising bridge, rheostat, D’Arsonval 
galvanometer, battery and keys, all mounted іп a highly 
finished mahogany box, 814 x 534 x 5 inches, that weighs 
less than six pounds ready for use. The extreme porta- 
bility of the apparatus and the fact that rapid measure- 
ments can be made under conditions that do not admit of 
another type of galvanometer being employed, recom- 
mend the set to the careful consideration of intending 
buyers. | 

Descriptive circular No. 445 wil be mailed free upon re- 
quest to the makers. 


COMMERCIAL PARAGRAPHS. 


Messrs. Elson & Brewster, New York agents for the W. 
8. Hill Electric Company of Boston, have removed their 
offices to No. 141 Liberty street, Central Building. 


The Metropolitan Electric Company, of Chicago, are 
gathering together a very important line of electric rail- 
way devices, prominent among which are the Standard 
Paint Company's P. & B. specialties, the Anti-Thunder- 
bolt" Oil Paper, Special ОП Glass Insulators, N. I. R. Feed 
Wire, etc. 


The Texas Electric Brokerage Company inform us by 
circular that they have opened an electrical brokerage 
business in Dallas and will extend it throughout the State 
of Texas and adjoining territories. They will sell goods 
as manufacturers’ agents at manufacturers’ or wholesale 
dealers’ prices, and will procure orders and place them 
with the dealer, who may ship direct to the purchaser, 
he merely notifying the brokerage company whether he 
fills or refuses to fill the order, and seading a statement of 
. goods sold through their efforts at the end of each month 
or within ten days thereafter, enclosing a check for amount 
of commissions due forthe month. The Brokerage Com- 
pany will cheerfully correspond with manufacturers and 
dealers in regard to such arrangements as they are pre. 
pared to enter into. Address: Texas Electric Brokerage 
Company, North Texas National Bank Building, Dallas, 
Texas. 


The Geo. E. Carter Company has recently been organized, 
with offices at 1,563 Monadnock Building, Chicago, for the 
purpose of handling & number of high grade electrical 
specialties. The company is composed of Mr. Geo. Carter, 
who has occupied the position of city salesman with the 
Ansonia Electrical Company, and Geo. 8. Thayer, recently 
connected with the Westinghouse Company. The new 
concern has been appointed exclusive selling agents of the 
American Carbon Company's products. They will also 
handle the Hellos arc lamp, the Pumpelly-Sorley storage 
battery and the Hattery feed water heater. The company 
expect to add a number of new specialties in the near 
future. 


— — 


Goodhue & Lincoln is the title of a new firm which is 
about to enter the electrical specialty fleld in Chicago, 
Mr. Wells Goodhue, formerly with the Ansonia Electric 
Company and until recently the vice-president of the firm 
of Taylor, Goodhue & Ames, and Mr. Henry Lincoln, of 
Boston, are the moving spirits in the newcompany. Their 
specialties are high grade electrical material, which in- 


cludes Wagner Transformers, Motors and Dynamos, and 
Sunbeam Incandescent Lamps. The new company starts 
out with good prospects and will undoubtedly be heard 
from in tne near future. 


INCORPORATIONS. 


Leffler Electro-Magnetic Railway Company, Chicago. 
Capital stock, $1,000.000. Incorporators: P. W. Leffier, W. 
T. Pratt and James Brady. 


The Canonsburg Electric Light, Heat and Power Com- 
pany, at Harrisburg, Pa. Capital stock, $12,000. 


The Indianapolis and Broad Ripple Suburban Railroad 
Company, Indianapolis. Capital stock, $50,000. Directors: 
R. T. McDonald, R. W. Clay, Sterling R. Holt, R. C. Light, 
Leon Bailey. Thomas Taggart and A. G. Smith. 


The Blair Lamp Adjuster Company, Omaha, Neb.—to 
establish a general electrical supply house, doing a whole- 
sale and retail business; a specialty will be made of the 
manufacture of electric drop light hangers. Capital stock, 
$50,000. Promoters: W. J. C. Putnam Cramer, H. F. Rob- 
erson and Will Whitmore. 


The Carroll Electric Company, Fishkill, N. Y.—to pro- 
duce electricity for light, heat and power. Capital stock, 
$100,000. Promoters: Wm. Carroll, New York City ; Chas. 
H. Watson, Fishkill-on-Hudson, N. Y.; Wm. Burtenshaw, 
Brooklyn, N. Y. 


The Standard Thermometer Company, Peabody, Mass.— 
to manufacture and sell thermometers and electrical and 
Other mechanical appliances. Capital stock, $125,000. 
Promoters: Henry G. Rice, Samuel C. Lord, Edgar W. Up- 
ton, Herbert Torrey, Francis R. Upton. 


The Princeton Light and Power Company, Princeton, 
Ind.—to furnish light by means of electricity, natural or 
manufactured gas or other means, and to furnish motive 
power for the purpose of propelling any and all kinds of 
machinery and conveyances for passengers and freight. 
Capital stock, $25,000. Promoters: Robt. N. Parrett, 
Louis Rothschild, Arthur P. Twineham. 


The Homestead Street Railway Company, Beaver, Pa.— 
to construct and operate ап electric railway from 30th 
Street, Pittsburg. to Homestead. Allegheny County, Pa. 
Capital stock, $80,000. Promoters Cyrus A. Danais, 
Thomas H. Javens, Henry M. Camp. 


The Thompson Electric Company, Wheeling, W. Va.—to 
construct, purchase, sell and operate electrical dynamos, 
motors, etc. Capital stock, $25,000. Promoters: C. H. 
Thompson. G. W. Thompson, J. H. Griffith, all of Marins 
Ferry, Ohio. 


The American Standard Battery Company (incorporated 
in W. Va.), New York City—to purchase, lease and dealin 
patent rights applicable (оргітагу and other electric bat- 
teries, dynamos, etc. Capital stock, $100,000. Promoters: 
C. T. Griffiths, M. H. Rutty, Jas. W. Garson, all of New 
York City. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOVEMBER 2, 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


509,408. Electric Closed-Conduit System for Railways. 
George W. von Slemens, Berlin, Germany, assignor to 
Siemens & Halske, same place. Filed April 18, 1892. 

509,491. Conduit Electric Railway. Adolph Worner. Buda- 
Речі, Austria-Hungary, assignor to Siemens & Halske, 
Berlin, Germany. Filed Nov. 12, 1891. 

509,518. Electric Railway. Thomas A. Edison, Llewellvn 
Park, N.J. Filed Aug. 14, 1891. Renewed June 2, 1898. 

509,608. Coupling for Electric Conduits. Augustus Noll, 
New York, N. Y.,assignor to Sigmund Bergmann, 
same place. Filed Aug. 5, 1892. 

509,616. Clamp-Ear for Trolley-Wires. Edwin B. Gates, 
Decatur, Ill., assignor of one-half to Don Carlos Shaw, 
same place. Filed April 5, 1893. 

509,622. Conduit Electric Railway. Edward Н. Johnson, 
New York, N. Y. Filed May 16, 1892. 

509,650. Trolley-Track. William H. Brodie, Brooklyn, 
М. Y. Filed Sept. 2, 1893. 


509,651. Closed-Condult System for Electric Railways. 
ER Chabeault, Marseilles, France. Filed Oct. 13, 
1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


509,443. Electric-Lighting System. James B. McGiffert, 
Elizabeth, N. J. Filed March 24, 1893. 

509,842. Electric-Arc Lamp. Ernest P. Clark, New York, 
N. Y., assignor to the Clark Electric Company of New 
York. Filed Jan. 28, 1898. 


DYNAMOS, MOTORS, ETC. 


509.145. Combined Electric Motor and Induction-Coll. 
John S. Nowotny, Cincir nati, Ohio. Filed April 5, 1890. 

509,475. Compounding Dynamo-Electric Machines. Wal- 
ter H. Knight, Lynn., assignor to the General] Electric 
Company, Boston, Mass. Filed Feb. 6, 1898. 

509,486. Compounding Dynamo-Electric Machines. Horace 
F. Parshall, Lynn, assignor to the General Electric 
Company, Boston, Mass. Filed May 11, 1893. 

509,499. Regulator for Dynamo-Electric Machines. Elihu 
Thomson, Swampscott. Mass., assignor to the Thom- 
son-Houston Electric Company of Connecticut. Filed 


April 11, 1892. 
509,506. Switching Apparatus for Electric Motors. Parvin 


Wright and Joseph W. Kinsey, Denver, Colo. Filed 
Nov. 15, 1892. 
509,517. System of Electrical Distribution. Thomas A. 


Edison, Menlo Park, N. J. Filed Dec. 12,1888. 

509,690. Shaft-Mount for Armatures. Samuel Е. Hitt. 
Rockford, assignor, by mesne ae eR of one-half 
to W. Irving Hitt, Chicago, Ill. Filed March 20, 1898. 


509,662. Dynamo-Electric Machine. Carl Hoffman, Berlin, 
Germany, ee to Siemens & Halske, same place. 
Filed Feb. 38, 1893. 

509,706. Electro-Magnetic Reciprocating Motor. Richard 
ao Sydney, New South Wales. Filed Feb. M, 


BATTERIES. 


509,881. Battery-Box and Case. Linwood F. Jordan, Som- 
erville, Mass., assignor of one-half to Henry B. Ben- 
nett, Portland, Me. Filed Oct. 8, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


509,480. Printing-Telegraph. Robert A. Fowden, Phila- 
delphia, Pa., assignor to the International Printing 
Telegraphi Company, Camden, N. J. Filed Jan. 31, 


509,477. Trunk-Line Signal. Edmund S. C. May, Chicago, 
III., assignor, by mesne assignments, to the American 
Belt 9 Company, B oston, Mass. Filed April 


509,481. Signal 9 for Telephone Systems. Joseph 
J. O'Connell, Chicago, III., assignor, by mesne assign- 
ments, to the American Bell Telephone Company, 
Boston, Mass. Filed April 17, 1898. 

509,530. Telephonic Apparatus. William s. Harrison, 
Hong-Kong, China. Filed Dec. 18, 1892. Renewed Oct. 


ALARM AND SIGNALING APPARATUS. 


509,867. Switchboard Circuit and Sigoaung Apparatus. 
Francis W. Dunbar and Edmund 8. C. May, Newark, 
N. J., agsignors to the American Telephone and Tele- 
graph Company of New York. Filed March 7, 1892. 

509,524. Police and Fire Alarm System. James В. ОШ, 
San Francisco, Cal. Filed Dec. 9, 1892. 

509,545. Signal Apparatus. George McIntosh, Stonington, 
Conn. riled Feb. 1, 1893. 

509,680. Electro Magnetic Alarm. Parnell Rabbidge, Syd- 
ney, New South Wales. Filed Feb. 28, 1893. 


ELECTRICALLY OPERATED TRAVELLING CRANES. 


509,756. Overhead Travelling Crane. William H. Morgan, 
Alliance, Ohio, assignor of three-fourths to Thomas R. 
Morgan, Sr., Thomas R. Morgan, Jr., and John R. Mor- 
g&n, same place. Filed Jan. 11, 1893. 

509,757. Overhead Travelling Crane. William Н. Morgan. 
Alliance, Ohio, assignor of three-fourths to Thomas R. 
Morgan, Sr., Thomas R. Morgan, Jr., and John R. Mor- 

an, same place. Filed Jan. 14, 1898. 

509,758. ‘Trolley for Overhead Travelling Oranes. Thomas 
R. Morgan, Sr., and William H. Morgan, Alliance, 
Ohio, assignors of one-half to Thomas R. Morgan, 
J HER and John R. Morgan, same place. Filed April 8, 


MISCELLANEOUS. 


509,868. Electric Current Regulator. John H. Clark, Bos- 
ton, Mass. Filed Dec. 30, 1891. 

509,373. Electrically Operated Jumper Drill. Carl Hoff- 
mann, Berlin, Germany, assignor to Siemens & Halske, 
same place. Filed Oct. 12, 1891. 

509,897. Electric Elevator. Charles R. Pratt, New York, 
N. Y. Filed Feb. 5, 1892. 

509,500. Electric Double Pole Fixture Cut-Out. Henry E. 
Werline, Lancaster, Pa., assignor of three-fourths to 

. Frank 8. Barr, same place, and Edwin L. Reinhold and 
Henry B. Cassel, Marietta, Pa. Filed Feb. 15, 1898. 

509,501. Electric Pendant Cut-Out. Henry E. Werline, 
Lancaster, Pa., assignor of three-fourths to Edwin L. 
Reinhold and Henry Burd Cassel, Marletta, and Frank 
8. Barr. Lancaster, Pa. Filed April 17, 1898. 

509,589. Electric Switch. Charles J. Klein, New York, 
N.Y. Filed Dec. 2, 1892. 

509,556. Electric Plow. Charles H. Roberts, Eau Claire, 

WIS. Filed April 80, 1892. 

509,578. Potential Indicator. George A. Lintner, Minne- 
apolis, Minn. Filed March 16, 1893. 

509,614. Strain Insulator. Charles H. Dey, Beston, Mass., 
assignor to Albert & J. M. Anderson, same place. Filed 


June 5, 1898. 

509,684. Process of Refining Slimes from the Electrolytic 
Refining of Copper. David K. Tuttle, Philadelphia, Pa., 
and Cabell Whitehead, Washington, D.C. Original 
application filed Feb. 20, 1892. Divided and this appli- ' 
cation filed Sept. 19, 1898. 

509,718. Cut-Out. Nathaniel F. Adams, Boston. agsignor 
of one-half to John G. Robinson. Melrose, and Hayes 
Lougee. Newton, Mass. Filed Feb. 18, 1898. | 

509,750. Electric Current Meter. William T. М. Mottram, 
Dallas, Tex. Filed May 23, 1891. 

509,770. Laminated Converter Core. Charles F. Scott, 
Pittsburg, Pa. Filed Nov. 25. 1892. 

509.776. Electrical Controller. Elmer A. Sperry, Cleveland, 
Ohio. Filed Aug. 21, 1898. 

509,783. Iightning Arrester. Alexander Wurts, Pittsburg, 
Pa., assignor to the Westinghouse Electric and Manu- 
facturing Company, same place. Filed May 16, 1893. 

509,784. Universal Non-Arcing Lightning Arrester. Alex- 
ander Wurts, Pittsburg, Pa.: тұқы So to the Westing- 
house Electric and Manufacturing Company, Ваше 
расе, Filed May 16, 1898. 

509,821. Electric Elevator. Francis B. Perkins, Boston, 
Mass. Filed March 16, 1889. 


To Inventors and Others. 


United States and Foreign Patents Procured. 


A PATENT DEPARTMENT has been established in 
connection with the publication office of ELECTRICITY, for 
the transaction of all business connected with the procur- 
ing of patents on inventions and devices of all classes. The 
object is to furnish inventors and others, at moderate cost, 
with a reliable, well-equipped and accommodating bureau 
through which they may be aided in procuring United 
States and foreign patents and obtain all information 
necessary to a successful prosecution of their claims. 

Immediate attention will be given to inquiries and 
orders by addressing 

T. F. BOURNE, 
Manager Patent Department ELECTRICITY, 
6 Park Place, New York City. 
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Recollections of Werner Von 
Siemens.“ 


IV.— Telegraph Work іп 1848. 


In the meantime great changes had taken place 
there (in Berlin). The military commission for 
the introduction of electric telegraphs had been 
formally dissolved and telegraphy placed under 
the newly created Ministry of Commerce. Ав 
head of this department Assessor Nottebohm had 
been appointed, who had already occupied an ad- 
ministrative post in the telegraph commission. 
The resolution was taken to follow the course 
&dopted by the late commission, and first to con- 
struct in all haste a subterranean line from 
Berlin to Frankfort-on-the-Main, where the 
German National Assembly was holding its sit- 
tings. In consequence of this, an inquiry was 
addressed to me whether I was disposed to direct 
the construction of this line according to the pro- 
posals made by meto the commission. Inthe 
event of my acceptance my command from the 
War-Office would be transferred to the Ministry 
of Commerce. Although a position under Assessor 
Nottebohm was not particularly agreeable to me, 
I nevertheless accepted the call, since it set me 
free from the present monotonous military life 
in the little fort, and gave me an opportunity of 
bringing my proposals into practical execution 
on а large scale. 

In Berlin I found Hals e already busily en- 
gaged in work for the line about to be constructed. 
It had been determined to lay the line altogether 
underground, as it was feared that above-ground 
wires would be destroyed in that time of great 
political excitement. The wires, insulated by a 
coating of gutta-percha, were to be laid without 
external protection in a trench a foot and a half 
deep in the railway embankment. My proposed 
protection of the communications by means of 
envelopes of iron wires, iron tubes, or clay chan- 
пеів was not approved on account of the great 
expense. A contract had already been signed 
with the Berlin indiarubber factory of Fonrobert 
& Pruckner for the further construction of sub- 
terranean wires. This was the same factory to 
which I had transferred my model for the cover- 
ing of copper wires with gutta-percha,and which 
had already manufactured the experimental line 
from Berlin to Grossbeeren with a press made 
according to that model. I had to confine myself 
to providing for the best possible insulation of 
the wires. Considerable difficulties stood in the 
way however, inasmuch as, owing to the sudden 
great demand for gutta-percha, the best insula- 
tion sort was soon out of the market. 

To cope with this impediment to the rapid 
progress required of the work it was resolved to 
make use of the recent English invention of vul- 
canizing the gutta-percha. i. e., intimately mixing 
it with sulphur, whereby even with inferior kinds 
of gutta-percha the insulation of the conductors 
as well as their power of resisting external injuries 
was increased. Unfortunately the vulcanization 
turned out afterwards & mistake, as the sulphur 
combined with the copper of the conductor and 
thereby also the adjacent layers of gutta-percha 
became gradually copper and capable of conduc- 
tion. To this circumstance it was mainly as- 
cribable that the wires, though perfectly insulated 
at the time of their being laid down, had after a 
few mont hs already lost a part of their insulation. 

Particular care was taken in testing the wires 
in the factory. Halske manufactured for this 
purpose galvanometers which far excelled in sensi- 
tiveness АП known up to that time. In testings 
with these sensitive galvanometers I observed for 
the first time in the year 1847 the surprising 


* Selected from Personal Recollections of Werner Von 
Siemens,” recently published in America by D. Appleton 
& Company, New York, 416 pp., 12mo, uncut edges, wide 
margin, photogravure portrait. 


phenomenon that, even in а perfectly insulated 
wirelying in water, on interposing a battery а 
short current occurred, which was succeeded on 
removal of the battery by ап equally strong cur- 
rent in the opposite direction. This was the first 
obser vation of theelectrostatic charge by galvanic 
chains. I was at first inclined to see in this a 
phenomenon of polarization, since at that time 
the galvanometer was not considered capable of 
indicating the passage of static electricity. The 
phenomena on longer well insulated lines soon 
however rendered it quite indubitable to me that 
it was a case of electrostatic charge and not of 
polarization. 

The first difficulty, the finding defective insulat- 
ing points in a оп” piece of the conducting wire, 
I was able to overcome in the following manner. 
The dry wire coated with gutta-percha was drawn 
through a vessel filled with water and insulated 
in respect to the earth, wuilst the second coil of 
thin covered wire, which surrounded the electro- 
magnet of a Neef hammer, was interposed between 
the insulated copper wire and the earth. If now 
a workman standing in communication with 
the earth dipped a finger into the water of 
the insulated vessel, he felt electrical shocks at 
the moment at which a defective piece of the 
wire enveloped by gutta-percha was immersed. 
In this way I succeeded in detecting all the small 
defects of insulation discoverable in no other 
way, and in obtaining after their removal con- 
ductors with extremely good insulation. 


With regard to the modification just described 
of the Neef hammer the following observation 
may here find a place. I had already made this 
modification in the year 1844 and given 1t the 
name of the voltaic inductor. It even then 
afforded me the opportunity of observing the 
therapeutic effect of the variable current in- 
duced in the second coil of such a voltaic inductor. 
My brother Frederick at that time was suffering 
a good deal of rheumatic toothache, which had 
affected his otherwise perfectly sound teeth and 
refused to yield to any prescribed remedy. The 
experiments with my new voltaic inductor led 
me to hit upon the idea of trying whether the 
variable currents produced by it could not remove 
the intolerable pain, or at least diminish it, if con- 
ducted through the roots of the teeth. This was 
actually the case with a particularly painful front 
tooth. The pain was at the first moment intense, 
but then suddenly quite ceased. 


With the great force of will which at all times 
characterized my brother Frederick he at once 
proceeded to send alternating currents through 
all roots, and thereby obtained entire exemption 
from pain, which he had not experienced for 
weeks. Unfortunately however on the second 
day the pains returned. By repeated application 
of electricity their cessation was again effected, 
but the ensuing painless period became shorter, 
and at last the remedial agency altogether failed. 
This first attempt within my knowledge to employ 
galvanism for therapeutic purposes inspired me 
with a certain distrust of this particular applica- 
tion of the electric current. It appeared as if its 
action were only temporarily, not permanently, 
curative. 

The ensuing autumn of 1848 wasto me an ex- 
ceedingly interesting and exciting one. The line 
to Frankfort-on-the-Muin, where the German 
Parliament held its sittings and the vicar-general 
of the empire had his residence, was to be com- 
pleted for political reasons as quickly as possible. 
This was however rendered difficult on the one 
hand by the disturbed political condition of affairs, 
on the other by altogether unexpected phenomena 
which manifested themselves in the underground 
conductors. My friend Halske, to whom had 
been consigned the fitting of the finished parts 


of the line with signalling apparatus, was the first 
to encounter these phenomena whilst I was en- 


pened upon the line between Eisenach and 
rankfort, which it had been resolved to carry 
above-ground, as the railway was still in course 
of construction—the land even having been only 
in part acquired. 

Halske found first of all that with shorter lines 
our self-interrupting indicator telegraphs acted 
with much greater speed corresponded to 
the resistance of the line. When communication 
between Berlin and Cóthen had been established 


& distance of about 95 English miles, the giving 
apparatus ran with double velocity whilst the re- 
ceiving apparatus stopped altogether. This at 


the time inexplicable phenomenon occurred the 
earlier the better the lines were insulated, which 
induced Halske purposely to impair the insula- 
tion of the line by the addition of artificial watery 
by-passes. 

The above-ground construction likewise en- 
countered unex difficulties. Where the 
land for the future railroad had not yet been 
purchased, the owners would not permit the erec- 
tion of the posts. This opposition was encoun- 
tered especially in the non-Prussian parts, Hesse- 
Cassel and Hesse-Darmstadt, where the antag- 
onism between the government of Prussia and 
the administretion ofthe empire after the restora- 
tion of order in Berlin had become considerably 
acuter in consequence of the entrance of the 
army returning from Schleswig-Holstein. I ошу 
succeeded in executing my task by obtaining an 
open order from the vicar-general of theempire, 
Archduke John. Technical difficultiesalso made 
their appearance. The line was constructed of 
copper wire, as suitable iron wires were not then 
to be had in Germany, and moreover were still 
regarded with a certain mistrust. The unfortu- 
nate experiences which we had had the foregoing 
year in the case of the Berlin-Potsdam line, 
which despite the application of all sorta of in- 
sulating media proved so badly insulated in rainy 
weather that the prover service of the apparatus 
was constantly disturbed, had led me to make 
use of bell-shuped insulators of porcelain. These 
possessed the great advantage that the inner 
surface of the bell always remained dry even in 
rainy weather, whereby the insulation was 
secured under all circumstances. In fact I suc 
ceeded in this way in producing ап almost perfect 
insulation. Unfortunately I did not then think 
it necessary to solder the copper wire, close coil- 
ing seeming to me sufficient. This afterwards 
turned ont to be an error. In calm weather the 
apparatus acted very well, but with astrong wind 
the resistance of the conductor was so remarkably 
variable that the apparutus refused to work. 
Only subsequent soldering of all the joints put 
ап end to this trouble. 

The atmospheric electricity proved also very 
disturbing. In passing from level to high land 
currents of varying direction often traversed the 
communications and impeded the working of the 
apparatus. А late autumn storm caused wide- 
spread destruction, which led me to construct 
lightning-conductors for the protection of the 
lines and apparatus. In order to ascertain the 
most efficient form of lightning-conductors I set 
up between two paralled wire spikes, balls, and 
plates at equal intervals from one another, and 
observed the sparks, caused by the discharge of 
а large battery of Leyden jars, which passed 
between these three adjacent lightning-conduc- 
tors. lt appeared that very weak discharges 
took their course solely through the spikes, whilst 
stronger ones passed mainly between the balls, 
and very strong ones were carried off in a large 
number of sparks almost entirely through the 
plates. For actual lightning therefore roughened 
metallic plates placed nearly opposite one another 
proved particularly effective. The influence of 
the Northen Lights also made itself frequently 
perceptible, and at times in avery disturbing 
degree, especially in the underground line run- 
ning mainly from east to west. Thus during the 
great aurora in the autumn of 1848 communica- 
tion was interrupted for days between Berlin and 
Cóthen on account of violent rapidly changing 
currents. This was the first observation of the 
connection between earth currents, magnetic 
disturbance, and the aurora borealis. 


When the underground line had been extended 
to Erfurt, Halske’s watery by-passes were no 
longer sufficient. But meanwhile I had become 
convinced that the peculiar behavior of the under- 
ground wires could only be ascribed to the elec- 
trostatic charge already observed at the testings 
in the factory, the wires namely forming the 
inner, the damp soil the outer coating of a Leyden 
jar. Conclusive was the circumstance, that the 
quantity of electricity contained in а perfectly 
insulated conductor, measured by the deflection 
of а freely oscillating magnetic needle, was define 
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itely related both to the electromotive force of th- 
interposed galvanic battery and to the length of 
the wire; further that the electric tension of the 
charge in а closed conductor corresponded to the 
electric tension ocourring at every point of the 
circuit according to the law of Ohm. Having 
perceived this, the impediments to signalling on 
long underground lines, could, if not be removed 
entirely, yet be rendered innocuous for practical 
purposes by suitable contrivances. These were 
the application of by-passes in the form of metal- 
lic resistances without self-induction, and auto- 
matic translation by which several closed pieces 
of line were united into a single large line. 

My theory of the electrostatic charge of closed 
as well as of open circuits found however even in 
scientific circlesat first but little acceptance, since 
it was opposed to the ideas prevailing at the time. 
Although it is not easy at the present day, when 
one can hardly conceive how a civilized man can 
live without railroads and telegraphs, to carry 
oneself back in imagination to that time, with the 
view of understanding the difficulties which we 
then encountered in things now regarded as a 
matter of course. Conceptions and helps, which 
are to-day familiar to every schoolboy, could at 
that time often only be obtained by effort and 
hard work. 

I had the satisfaction of seeing this first long 
telegraph line—not merely of Germany but of 
Europe—already at work in the winter of 1849, 
so that the election of an Emperor, which took 
place in Frankfort, was by its help known the 
same hour in Berlin. This favorable result led 
to the determination of the Prussian Government 
to construct at once a line from Berlin to Cologne 
and the Prussian frontier at Verviers, and after 
that others to Hamburg and Breslau. 


The final decision of the question what turn I 
should give to my fature life had now to be 
made. I decided for the last. To return to the 

{агу garrison service, after the exciting and 
successfully active life which I had ind me, I 
should have found altogether impossible. The 
civil service did not at all content me. There was 
wanting in it the feeling of comradeship which 
mitigates and renders endurable tbe oppressive 
differences of rank and power, there was wanting 
in it also the plain-spoken candor which recon- 
ciles one even with the bluntness which is tradi- 
tionalin the army. My brief experience of the 
civil service gave me sufficient grounds for the 
formation | this 1 ju long ү : шу 
superiors understood nothing of telegraphy, they 
let me work entirely unchecked, end limited 
their intervention and instructions to questions 
of financial importance. That soon changed in 
the degree in which my immediate superior in 
office, Assessor, afterwards Counsellor Notte- 
bohm. acquired knowledge of the subject durin 
the progress of the work. People were assign 
to me of whom I could make no use, technical 
arrangements ordered which I knew to be bad—in 
short, frictions and differences occurred, which 
marred the pleasure in my work. 

To the acceptance of my request for dismissal 
was attached s remark of reprebension on a for- 
mal error in my petition. The political reaction 
had then me so strong that the German 
sentiments shown by me 1n the Danish war had 
become а reproach in governing circles. 

In spite of the small final result of my military 
service I look back with а certain satisfaction to 
my military period. Му most agreeable youth- 
ful recollections are connected with it, it paved 
my way through life, and gave me through the 
success I ieved self-confidence for aiming 
at higher goals. 

(To be continued. ) 


American Institute of Electrical Engineers. 

The Eighty-second Meeting of the Institute 
will be held at headquarters, 12 West Thirty- 
first street, New York City, on Wednesday, 
December 20, at 8 o'clock P. м. А paper will be 
presented by Albert Stetson, Esq., on ''The 
Practicability of Electric Conduit Railways." 
The paper will be illustrated by lantern slides. 
The December number of the Transactions will 
not be issued until after this meeting. 


Ex-Surrogate David A. Pell, of Bergen County, 
N. J., has been appointed receiver of the Fort 
Lee, Leonia and Hackensack Electrio Railway 
Compsny by Chancellor MoGill The railroad 
company laid about a mile of tracks, but lack of 
funds caused a halt. It is said the company owes 
about $9,000. 


ELECTRICITY. 


The Electrical Transmission of Power from 
Niagara Falis.—Ill. 


BY PROF. GEO. FORBES. * 


LINE CONSTRUCTION. 


A great deal of attention has been given to the 
different methods by which current can be con- 
veyed to the points of consumption, whether on 
our own property or at Buffalo, or even farther. 
Naturally the pole line was first dealt with, in 
which the poles might be constructed of either 
wood or iron. This ів the cheapest type of con- 
struction, and has some advantages, but we must 
consider the climatic conditions in the neighbor- 
hood of Niagara Falls. Weare subject there to 
severe thunderstorms, and troubles from light- 
ning have already been serious in severa] parts 
of the United States in connection with electrical 
machinery. Snow and frost are very severe, and 
sleet forming upon the wires and insulators may 
cause а great amount of trouble. There are also 
at times very violent gales sweeping from over 
Lake Erie. All these difficulties can be counter- 
acted to some extent, but it is nearly certain that 
with overhead construction occasions would arise 
when the continuity of operations would be inter- 
rupted, and this would be а very serious matter. 
The next system to be considered in order of cost 
would be underground cables, but I am strongly 
opposed to the adoption of these for any consider- 
able length. Itis true we are able to deal with 
their capacity 80 88 to reduce its injurious effects, 
but surely the best plan of all is to abolish the 
capacity itself as far as possible. The most 
satisfactory method of proseeding is to build a 
subway of sufficient size to enable a person to 
walk along it and to carry bare copper conductors 
in it, but this isa matter of considerable expense. 
I am glad, however. to be able to inform you that 
the officers of the company resolved last summer 
that а subway such as I have described should be 
constructed from the power- house up to the Pitts- 
burg Reduction Company's works, where alumin- 
ium is to be produced, a distance of 2,500 ft. In 
accordance with their instructions I prepared 
plans, which are now exhibited, and which give 
space enough to carry the conductors at 20,000 
volts for all the power that will be developed by 
the present tunnel, parallel working being 
adopted. The subway is built of concrete hav- 
ing а Minimum thickness of 10 in. The height 
inside is 5 ft. біп. Wooden beamsare embedded 
in the concrete on both sides every 80 ft. When 
the concrete is set these beams are removed, 
and iron castings for supporting the brackets 
that hold the insulators are putin their place, and 
these are then grouted in. Iron brackets, as 
shown in the drawings, are bolted to these cast- 
ings, and the oil insulators placed upon them. 
Copper wires are shown as being supported on 
these insulators, but we shall] probably adopt 
copper strip. The bottom of the subway is 
always on an incline, and is of curved shape to 
drain offany water of condensation, but it is also 
proposed to force air through the subway во ав 
to keepit dry. The 2,500 ft. now being com- 
pleted is all drained at the power-house end by 
а boring into a water-bearing stratum. At the 
bottom of the subway the concrete is formed in 
two steps, the lower one of which supports 
sleepers for & very light tramway upon which & 
truck can run to carry supplies, and also to carry 
the inspector. At first this сар be moved by hand 
lever, but arrangements are made for eventually 
driving it by electricity, the conductor being 
carried on the floor, between the stringers (placed 
on the ties or sleepers,) which form a platform 
running slong the length of the subway. On the 
stringers outside the rails is placed a screen 


* From a paper read before the Institution of Electrical 
Engineers, land. 
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separating, mechanically and electrioally, the 
part of the subway where the conductors are 
from the part where the inspectors walk. This 
screen is formed in 10 ft. lengths of wood sup- 
porting expanded metal, covered over with plaster 
up toa height of within one foot of the top, the 
upper part being left open in the form of & net- 
work, through which the inspector can look at the 
conductors and their supports. These screens 
are held by iron supports fixed by expandi 
bolts into the concrete, and can easily be removed. 
The top of the arch is 8 ft. below the surface of 
the ground, so that it will not be affected by 
frost. According to the last report, it appears 
that on October 21, 1,590 ft. of this subway had 
been completed ; the total length being put down 
at present is 2,500 ft. Each of the iron castings 
has a wire attached to it which passes through 
the concrete, and is soldered to a copper wire 
running outside the subway along its whole 
length, and connected to a plate sunk in the 
water at any suitable points. At every 400 ft. 
cross streets wil] be made, and at these points 
there isa manhole. Also at these points, on each 
side of the subway, four drain pipes, 8in. in 
diameter, are let in, closed at their outer ends. 
When the subway is to be tapped for use on the 
side streets, or for intermediate points, wires can 
be laid through these pipes. Between Niagara 
Falls and Buffalo there is very little rock, but 
the part where the subway bas now passed 
through has been chiefly in rock. This involved 
blasting out a channel larger than was required. 
In this case the part of the trench outside of the 
subway has been built up of stone. In the con- 
struction of this subway American Portland 
cement has been used, and avery suitable sand 
from the neighborhood, which contains its own 
gravel. The whole of this work has been dune 
by Mr. Humbert, and up to the date of my last 
inspection every part was thoroughly and satie- 
factorily done. This work ів of great importance 
as conveying to the minds of those who intend to 
use our power some idea of the desire to ensure 
continuous working. 

With regard to the electric pressure that is to 
be used for distant transmission, this will un- 
doubtedly advance with experience. Some 
manufacturers in Europe who tendered for the 
work proposed to adopt 25,000 volts; but we have 
considered that at present 20,000 volts is not likely 
to be exceeded by us, and we may work at a low 
pressure at the commencement. When it is 
remembered that the Deptford machines have 
one terminal connected with the earth, and are 
working satisfactorily at 10,000 volts, and when 
it is noticed that, in consequence, our work would 
be under exactly the same conditions as regards 
insulation when working at 20.000 volts., it is easy 
to see that we are not risking anything experi- 
mental in our first work. 

With regard to the size of conductors, I 
worked out the economical size at different cur- 
rent densities for the whole distance. In doing 
this I took the following data:—I took the cost of 
copper at 124 cents per Ib., and the annual charge 
on this cost at 5 per cent. I then computed the 
power loss in the line, and the amount of power 
which was left available for delivery. I took 
the value of this power at the distant end of the 
line as being $15 per horse-power. This is some» 
thing more than what it costs us to produce it, 
but when the power available from our tunnel is 
nearly all consumed this quantity will have to be 
increased. It must also be remembered that I 
have not allowed for the increased size of the 
conductors required by the retardation of pbase, 
which isan unknown quantity. Still, it will be 
seen that from these considerations we may be 
able to work economically ata slightly higher 
current density than is obtained from this investi- 

gation. From this work it appears that the most 
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economical density to work at is 850 amperes per 
square inch. If this density is used, the fall in 
volts between Niagara Falls and the northern 
boundary of Buffalo is only 8} per cent. — a 
matter which makes regulations extremely easy. 

With regard to the efficiency of the system, it 
is remarkable how high the efficiency of the 
dynamos comes out when we are dealing with the 
large units of 5,000 н. P. There can be little 
doubt that the efficiency, electrical and mechani- 
cal, of our dynamos may reach at least 98 per 
cent. Taking off 84 per cent. for losses on the 
line, we would have 944 per cent. delivered elec- 
trically at Buffalo if no transformers were required 
to raise the electric pressure to the full 20,000 
volts. In cases at Buffalo, where the power con- 
sumed is very large, the motor can be constructed 
on the same principles as the dynamo; and if in 
this case it be ever possible to work at the full 
pressure without a transformer, it is obvious 
that the total efficiency of the system—that is, 
the power delivered by the motor to the shaft of 
the machinery, divided by the power delivered 
by the shaft of the turbines to the dynamo—will 
be certainly over 90 percent. Asa matter of fact 
if we were to use a higher density of current,and 
were to use step-up transformers at Niagara Falls 
and step-down transformers at the northern 
boundary of Buffalo, and other step-down trans- 
formers in the town of Buffalo itself, and were 
to use motors of small power and consequently 
leas efficiency, in this case the total efficiency of 
the plant might be reduced to 80 per cent., or 
even lower. 

I have given these figures, not as indicating 
precisely the lines on which we have determined 
to work at Buffalo, but because the present Paper 
is intended to embrace the subject of the general 
distribution of power, and I thought it desirable 
to lay before you certain facts in this connection 
in a definite form. 


DESORIPTION OF MAOHINERY TO BE USED. 


Under this heading I shall deal chiefly with the 
type of dynamo which has been finally decided 
upon. It will suffice to say of the turbines that 
they are each of 5,000 н. »., that they revolve at 
250 revolutions per minute, and were designed 
by Messrs. Faesch and Piccard, of Geneva. АП 
the principal parts of this machinery were con- 
structed by the I. P. Morris Company, of Phila- 
delphia, but the governors of the turbines are of 
Swiss manufacture. and part of the steel fittings 
were constructed in France. 

With regard to the dynamo, the Cataract Con- 
struction Company at firstinvited many different 
manufacturers in Europe and America to submit 
plans. The number of these that were sub- 
mitted altogether amounts to 24, some of the 
manufacturers having taken a great deal of 
trouble to submit а series of designs, in order to 
be able to meet different requirements. Many of 
these designs were extremely good; but it was 
determined, after estimating the increased cost 
of using the European designs, owing to the 
high tariff in America, and owing to transport, 
to have the machines manufactured in America. 
Among the designs from American manufacturers 
there were none which fulfilled al] the require- 
ments of the case, and eventually the Cataract 
Construction Company decided to get out their 
own designs, and to submit them to the American 
manufacturers for tender. I had been for some 
time previously engaged in working out a design 
which I am confident none of the manufacturers 
who had sent in designs could say was in any way 
borrowed from their ideas. We had received 
suggestions of an externalamature with internal 
revolving fields, and also of external fixed fields 
and internal revolving armature. We naturally 
had apreference for a dynamo with a fixed arma- 
ture, because the coils can be more securely 
wound, and аге not subject to the, mechanical 


stresses induced by centrifugal force. But all 
the designs with revolving fields whivh had been 
submitted to us contained a weak feature: the 
field coils were held in by pole faces secured by 
bolts or keys to the poles, and this seemed an 
element of weakness when we considered the 
enormous centrifugal forces to which the machin- 
ery would be subjected. Atthe same time the 
turbine makers had insisted upon having a certain 
momentum, or fly-wheel effect, which was not 
given by the revolving parts of any of the 
dynamos submitted to us, and it was found that 
if anyone of these had been accepted it would 
have been necessary to add to the design a fly- 
wheel of large dimensions. Centrifugal force 
was one of the most important matters to be con- 
sidered, because at 250 revolutions per minute 
this force assumes considerable magnitude in the 
large masses with which we had to deal. More- 
over, in all thedesigns which had been submitted, 
the magnetic pull between the poles and the iron 
of the armature assisted the centrifugal force. 
The principalfeature of the design upon which 
I was working consisted in having the armature 
fixed, and inside the machines, with the fields 
revolving outside; the fields being formed of a 
ring of iron with the poles projecting radially 
inwards. Oneadvantageis that we аге able to 
get the full fly -whoel effect that was required by 
the turbine makers. This requirement was that 
in the revolving part the sum of the weight 
in pounds of each part, multiplied by the square 
of its velocity in feet per second should equal 
1,100,000,000. The design also gives ап ex- 
tremely good mechanical construction for the 
revolving parts. The iron ring which forms the 
yoke of the flelds serves as & support to hold in 
the pole-pieces and the exciting coils, and no part 
is held in against centrifugal force by bolta or 
keys. Moreover, the magnetic pull between the 
fields and the armature acts in opposition to, and 
does not assist, the centrifugal force. The arma- 
ture is fixed, and a large space is available inside 
of it for the workmen to attend to the bearings, 
and to reach any part of the armature. It is 
obviously possible to insulate the armature coils 
for any electric pressure. With a large machine 
of this kind, the space occupied by insulation has 
not the same importance in reducing the output 
of the machine as is the case with machines con- 
structed in the past. In fact, the armature coils 
can be wound with the вате insulating proper- 
ties ав а transformer, апа hence the necessity for 
using & step-up transformer can be avoided. 
Starting with this general principle, I first got 
out designs of & machine at 88 periods per sec- 
ond, in order that I might compare the general 
appearance of such & machine with those of other 
types. The next point was to design а machine 
of ав low frequency as was possible under the 
limiting conditions as to weight. The revolving 
parts of the turbine and dynamo, and the shaft 
connecting them, are supported by а hydraulic 
piston, and it was the desire of the Cataract Con- 
struction Company not to use & thrust bearing 
of any kind to support the weight, although there 
is а thrust bearing at the top of the shaft, which 
simply acts to retain the apparatus in a fixed 
position ina vertical direction. Owing to this 
decision. 1t was necessary to limit the weight of 
the revolving parts of the dynamo to 80,000 lbs. 
In getting out the design for this machine it was 
desirable to select such a form of winding as past 
experience led me to believe would be most effi- 
cient for parallel working, and I judge from past 
experience that this is best attained by having 
the number of coils per pole very small. The 33- 
period machine whick is sbown in the drawings 
has only been sketched out with a view of getting 
at the general dimensions of the machine. It is 
not suitable for our special purpose, because it is 
essential that, without taking the dynamo alto- 


gether to pieces, we should be able to lift up 
through the centre of the dynamo any parts of 
the turbine shaft which may require repair. 

It will be seen that from the necessities of the 
case at Niagara Falls the dynamo which was 
required differed in some respects from what 
would be necessary in many other cases, but it is 
equally obvious that in any case of so large a 
transmission of power the conditions must be 
thoroughly considered beforehand, and the dy- 
namo specially designed for the purpose. At the 
meeting of the Board of Directors of the com- 
pany, іп May, 1898, I was instructed, with Dr. 
Sellers, to get out plans for an alternator of the 
type which I have described. 

І am not able to lay before you now plans of 
the machine asit has been finally adjusted by 
conference between ourselves and the manufac- 
turers. In the plan which we prepared, the fre- 
quency was 161 periods per second, there being 
eight poles. The armature coils were so wound 
that they might be connected to give either 2,500, 
5,000, 10,000, or 20,000 volts. and the coils were 
limited in number so as to give the best assur- 
ance of good parallel working. For various 
reasons we decided eventually to raise tbe fre- 
quency to 25, and to lower the volts to 2,000, 
without the means of connecting the coils to give 
а higher pressure; and instead of winding tbe 
armature on the conductors in a limited number 
of coils, to adopt the methods more commonly 
used in some of the large types of generators, 
But since in any future work which is done 
the dynamo will be required to be modified for 
the special purpose, a description of the machine 
—of which I am able to show you the drawings* 
—is sufficiently representative of the type of 
machine for our purpose. 

(To be Continued. 


Modern Uses of Electricity—V. 


DISTRIBUTION OF ELECTRICITY FOR COMMEROIAL 
PURPOSES. 


This was the topic on which Professor Cross 
spoke on Monday evening, November 20, at the 
Massachusetts Institute of Technology, and in 
entering upon its consideration he said that the 
temperature of the electric arc was so enormously 
high that it affords a means of fusing refractory 
substances, which was a very great advantage not 
only in the laboratory but in actual practice. 
With a simple apparatus, almost the same in 
principle in construction as an arc lamp, a piece 
of zinc was instantly fused when the current was 
turned on. In volatilizing other substances an 
electric furnace could be used, the same being 
invented by Siemens some twenty years ago. It 
consisted of a plumbago crucible into which 
passes а carbon rod, this being the pole while the 
crucible formed the negative. The substance 
to be treated was placed in the crucible, and the 
carbon being brought into centact with it an 
arc was formed, the crucible became heated and 
the substance fused. This principle had been 
utilized by the Cowles Brothers for smelting 
aluminium from an ore containing from 75 to 80 
per cent. of pure aluminium. In this process, 
copper, carbon and ore were mixed together and 
aluminium bronze was the product. Common 
clay was being treated for the same purpose, 
but containing only something like 19 per cent. 
of aluminium it did not pay to extract it. There 
are the Cowles and the Hall processes of electri- 
cally reducing ores in operation. 

Passing on to the subject of electric heating, it 
was stated that for many purposes, such as cook- 
ing in а great variety of ways, heating soldering 
irons and similar purposes, electricity was very 
available. It had not yet been thus utilized on 


* Diagrams were shown at the meeting, but none of 
them have been received by us for publication.—Ep. E. 
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an extensive scale, but this new department was 
deserving of consideration. It was not yet possi- 
ble to utilize the electric current for heating 
very large spaces, such as buildings, thus super- 
seding the use of furnaces, but this process was 
practicable for raising the temperature of a room 
beyond the point to which it had been raised, 
say by a furnace or other system.of heating. 

Illustrative of what was now being done in the 
department of electric heating, the lecturer then 
showed a variety of cooking and other utensils 
manufactured and loaned to him by the New 
England Electric Heating Company, describing 
their construction and uses and informing his 
audience that at the present time cooking was 
being regularly done by electricity at the Ameri- 
can House, one of the principal hotels in Boston. 

Passing on to electric lighting by incandescence, 

he remarked that the history of this department 
was particularly interesting, because it brought 
them some idea of the many attempts that had 
been made ere success was attained. 
In 1845 а Mr. King, of Cincinnati, used carbon 
in the manufacture of incandescent lamps, but it 
was never recorded what progress he made, 
though it was reported that he operated success- 
fully ten or twelve lights in Manchester, Eng- 
land, at a private exhibition when Michael Fara- 
day was present. 

Other early experiments were made by Mr. 
Moses G. Farmer, in 1869, in lighting a house 
near Salem, Mass. This, however, is said to 
have been done by using a platinum ribbon. 

The incandescent lamp has been evolved out 
of the persistent labors of many different work- 
ers, of whom the best known was Mr. Thomas A. 
Edison. The modern type of incandescent lamp 
consisted of a small thin thread of carbon 
through which an electric current passes after 
the carbon has been placed in a vacuum to pre- 
vent combustion. 

Lane Fox in England and Edison in America 
were among the earliest successful workers in 
this field. The latter began by making a lamp 
having a filament of platinum of very high re- 
sistance. The great objection to a lamp made of 
platinum was that the limit between the point 
of incandescence and melting was so narrow that 
the lamp was liable to break down at any time. 

It was the platinum lamp in 1878 that so sud- 
denly brought down the price of gas stocks on its 
introduction and not the carbon lamp as now 
used. Edison was able to improve the platinum 
lamp when he found that the breaking down was 
generally due to the cracking of the wire caused 
by the ebullition of gases that had been occluded 
and which were liberated when the current was 
increased. Abandoning one particular line of 
work he started out on another and finally suc- 
eeeded in bringing out the lamp which bears his 
name to-day. 

One of the first things of importance in the 
making of incandescent lamp filaments was to 
select a substance that could be easily carbonized. 
Edison first used paper, but abandoned it for bam- 
boo, certain fibres in which just met his require- 
ments. His company has hitherto proceeded on 
the assumption that it was best to carbonize the 
filaments before using them. Silk thread has 
also been used extensively. Flashing filaments 
by submerging them in petroleum and passing a 
current through them is very general; it makes 
them strong and even in tension. Of course it 
was necessary to attach the filament to the lead- 
ing-in wires. These have usually been made of 


platinum, because it can easily be sealed in the 
glass bulb, the coefficient of heat of glass and 
platinum being very nearly the same. 

The vacuum in ап Edison lamp is equal to 
1-80,000th of an atmosphere; with the use of a 
Sprague pump a vacuum of 1-1,000,000th of an 
The necessity for a 


atmosphere is possible. 
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vacuum is because if there was any oxygen 
present in a lamp, of ever so small a quantity, the 
carbon filament would be instantly burnt up. 
This is not the only reason for placing the fila- 
ment in a vacuous chamber. There was the addi- 
tional reason that what was known as“ air-wash " 
was very destructive of the filament, this being 
the action of some molecules of air on the fila- 
ment. Noone bas yet been able to ascertain 
what is the least number of molecules of air that 
would render a lamp useless. 

Within a recent period what are called ‘‘stop- 
per " lamps have been placed on the market. All 
lamps that have been held to infringe the Edison 
lamps contain the carbon filament placed within 
a chamber having a vacuum in it to prevent '' air- 
washing," with platinum leading-in-wires. 

The lecturer then minutely described at great 
length the making of various types of incandes- 
cent lamps, showing а number of the ‘‘ New 
Beacon” lamps which had been placed at his dis- 
posal for that purpose. 

Showing & Westinghouse lamp of 50 volts, Prof. 
Cross attached it to a 110 volt circuit to illus- 
trate how it could be во used by means of а re- 
sistance box. By increasing the pressure of a 
current to secure greater brilliancy, the life of & 
lamp was shortened. It was an open question 
what should be termed the life of & lamp—the 
period the filament lasts, or the time that elapses 
before a lamp blackens so that it cannot be used 
any longer. 

In using lamps, the higher the pressure of the 
current the more expensive, and vice versa. 
Lamps generally give out by the breaking down 
of the filament, which is weak. After speaking 
of the hundreds of measurements that have been 
made to ascertain the c. P. of lamps, and the 
efforts of inventors to get a good light on a hori- 
zontal plane, the lecturer called his audience's 
attention to the spectra of the arc light, incan- 
descent light and gas light. He pointed out that 
there were more red rays in the arc light than in 
the incandescent, and less in the gas light, and 
stated that the higher the incandescence the 
better the light. What inventors to-day were 
after was the discovery of a filament that could 
be heated with a small current and yet give a 
better light. 

Next, discussing the loss of light and heat by 
radiation in all kinds of artificial light, the lec- 
turer showed that there was an immense waste 
going on; what the amount of loss was, and how 
to correct or obviate it, was a subject engaging 
the closest attention of the most prominent 
scientists, and with the aid of delicate instru- 
ments already in use, there was a not very remote 
possibility of this problem being solved. 

ELECTRICAL TRANSMISSION OF ENERGY. 

This was the topic on which Professor 
Cross spoke st Huntington Hall, Boston, a 
few evenings ago, the address being one in the 
series of lectures he was giving on ‘‘Modern Uses 
of Electricity.” In entering upon the lecture, 
the speaker said that a motor, when running, sets 
пра reverse electromotive force which increases 
from zero when the motor is not running to its 
maximum when the motor is doing the heaviest 
work possible for it to do. This fact was illus- 
trated by passing an electric current through a 
small motor and lamp. Under this arrangement 
if the motor was prevented from turning or run- 
ning, then the lamp would glow quite brightly. 
If, however, the motor was allowed to start up 
and increase its velocity, then the lamp would 
glow gradually dimmer and dimmer. It was 
shown that when the speed of the motor was 
such that the inverse electromotive force was half 
of the current passing, the mechanical work done 
was greatest. 

The efficiency of a motor was the ratio be- 
tween the electromotive force of the current 


furnished to the motor and the inverse electro- 
motive force of the motor. Onthis depended the 
commercial success of the eleotrio transmission 
of energy. 

Passing on to the subject of lighting, Prof. 
Cross said that electric lamps arerun in either 
“ series ” or in parallel.“ Are lamps are usually 
run in series, thus requiring а constant current 
іп the circuit. This constant current was secured 
by means of a current regulator. Incandescent 
lamps were usually installed in parallel or mul- 
tiple arc, which requires а constant difference of 
potential between the terminals of the dynamos. 
Shunt machines, ав they were called, were usu- 
ally used for this purpose, but do not regulate 
themselves very well under great variations of 
load. Compound wound dynamos were now 
being used very generally for incandescent light- 
ing. These machines had a combination of 
shunt and series winding, and could regulate 
themselves under great variaticns of load. The 
electrical mains, like water mains, must be made 
so large that the diminution in voltage along 
their length ів very small. Various systems of 
distribution were used in case of central stations. 
The series system used very smal] current, with 
but small loss. It required, however, a high 
electromotive force, and was thus dangerous to 
handle. The parallel system uses a low electro- 
motive force, and was therefore harmless but 
required large conductors, which made it costly. 
The series parallel system combined thefirst two, 
but was used only in running incandescent lamps 
on аге circuits. 

The converter system was one in which the 
current generated at the station was used to pro- 
duce local currents at the places where they were 
tobe used. Теге were several forms of this 
system, but the transformer system was the most 
important and the one most generally used. Its 
greatest advantage was where the current had to 
be carried long distances. The objections to it 
were inferior regulation and danger from the 
current, especially in case of inferior insula- 
tion in the transformer. Two important addi- 
tions had been made to the parallel system during 
the last few years. These were the system of 
‘‘ feeders,” and the ''three-wire" system, both 
of which greatly reduced the cost of wiring. 

The lecture was interspersed with views of 
various types of generators, isolated and central 
station plants at home and abroad, together with 
maps of the underground system of electrical 
distribution as it is in existence and operation in 
Boston at the present time. 


He Sawed the Conduit. 


How Supt. O'Neill, of Rochester, 
Main. 

A few nights ago the continued ringing of 
gongs in the fire &nd police patrol service at 
Rochester gave warning that something was 
wrong. City Electrician Barnes, with the sup- 
erintendent of construction of the Telephone 
Company, soon discovered that а large portion of 
the city was absolutely cut off from all connec- 
tion either by telephone, fire alarm or police 
patrol service. Ап investigation disclosed the 
fact that the Superintendent of Publio Works, 
Mr. O'Neill, finding that the electric conduit re- 
tarded his progress somewhat in the repair of а 
water main, had deliberately sawed the conduit in 
two places and removed a piece about a foot in 
length. The conduit contained seven cables. 

Mr. O'Neill is still unable to perceive that 
there was anything unusual in this. A Rochester 
reporter says: ‘‘ The superintendent appeared 
to be completely exhausted from the effects of 
his night's work, and it was only by repeating 
each question several times that an answer could 


be obtained." 
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SEPARATION From all the information at 
IS hand as we go to press, it is 

THE PLAN. believed the present plan of 
reorganization for the General Electric Com- 
pany is to effect a separation of the Edison and 
Thomson-Houston interests. 

The scheme i3 believed to be well under way, 
the details being settled as far as the Directors 
are concerned. 

Legal obstacles may arise, but there is little 
douot that it is intended to sell the Thomson- 
Houston stock, now held as а treasury asset by 
the General Electric Company, to a syndicate of 
Boston capitalists, headed by Mr. Coffin. The 
Thomson-Houston Company will, it is believed, 
go into business at the old stand, of necessity 
confining its attention chiefly to railway work. 

The General Electric Company would be in 
reality the Edison Company, and the name of 
Edison would doubtless be speedily taken on 
again. 

We leave speculation on the foregoing to our 
readers, and the settlement of bondholders’ and 
mercantile creditors’ claims to the courts, a re- 
ceivership being no doubt necessary as the 
preliminary step. 

It is common talk in Boston that the labels 
“О.Е. Оо.” on all working machinery in the 
Lynn works have been planed off, and the old- 
time labels, T. H. E. Co., ' substituted therefor. 

It has been generally supposed that a separa- 
tion could not be carried out. Thatis a question, 
perhaps, which the courts will have to decide, 
but there does not seem to be any inherent im- 
possibility in its solution. The Thomson- 
Houston Electric Company is still in existence 
legally; its stock is owned by the General Elec- 
tric Company, and the latter company is author- 
ized by charter to buy and sell stocks of other 
companies. Certainly the Thomson- Houston 
people cannot withdraw, but if the General 
Electric Company wishes to sell its Thomson- 
Houston stock to a syndicate, we believe it can 
do so. 

Indeed a careful review of the situation from 
the day Mr. Coffin was placed in the saddle lends 
some color to the view that this is a plan which 
he always had in mind. First, there was the ex- 
termination of the name of Edison from all the 
company’s literature; then the sale of nearly all 
the stocks of Edison licensee companies—valus- 
ble assets and becoming more valuable every 
year; later comes the reported gutting of the 
Schenectady works; and throughout the whole 
the studied snd successful effort to break up 
and seatter the selling machinery of the old 
Edison Company. 

The Edison people cannot fail to see now, what 
they evidently did not see two years ago, that 
they gave up the ghost just at the time when the 
long-fought for success was within their reach. 
А slight additional investment of capital and 
another year of good management would have 
placed them in an impregnable position. Further 
than this, the Thomson-Houston Company would 
have been soon declared bankrupt. It is just 
possible that the Edison interest believes it could 
start now where it left off two years ago. 
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$50,000 The offer of the Metropolitan 

Reward. Traction Company of the 
above sum to the inventor of a practical method 
of street car propulsion is printed in another 
column, and as the implied preference is for an 
electric system which shal] avoid the use of over- 
head wires but be as economical to operate as the 
trolley system, the electric conduit is probably 
the method which most nearly complies with the 
requirements. There are no doubt a number of 
inventors who will lay claim to this prize at once 
on the strength of the various conduit systems 
which have been designed and experimented 
with, and the feeling among electrical engineers 
is pretty general that there is no inherent diffi- 
culty in the way of & conduit trolley system ex- 
cept the high first cost of building such а line. 
As this is practically the same as an overhead 
trolley system except in the location of the trol- 
ley, the operating expenses of the conduit road 
would be likely to prove about the same as the 
trolley system in general use, and it would turther 
have the advantage of being less liable to depre- 
ciation and repairs if substantially built at first. 
The trouble arising from the use of а grounded 
return can ulso be avoided, as it is about as easy 
to run а double as a singlecircuit in the conduit. 

The only place where this has been tried on an 
extensive and practical scale isat Budapest, where 
about twenty-five miles of conduit road has been 
in operation for some time and from which very 
satisfactory results have been obtained. Aside 
from the cost of this system, the objections which 
have been raised against it for use in American 
cities аге entirely without foundation, and relate 
merely to minor details which could readily be 
modified to suit the conditions in our streets. 

The width of the slot is the trouble most fre- 
quently heard of but is in reality of no import- 
ance. The slot used in the Budapest road would 
certainly be impossible to use in New York, but 
it is a perfectly simple matter to design a trolley 
which will run in 8 slot even narrower than those 
in use on either of our present cable roads. 

The drainage of the conduit is another point 
which is held up as a chief objection to the con- 
duit, and is of course an essential quality in such 
a system, as the insulation of the trolley wires 
depends upon this. The wires to be kept entirely 
beyond the reach of water must be placed in a 
conduit sufficiently large to act asa drain for all 
the water that can ever run into it, and connec- 
tions to the sewers must be frequent enough to 
prevent the water from rising above a definite 
height іп the conduit. This, however, offers no 
engineering difficulty, and is merely a question 
of the first expense of the construction. 

The climatic conditions here have also been 
used as an argument against the conduit system, 
but when we consider that the Budapest road is 
operating in a climate subject to the same varia- 
tions and extremes as our own, this objection is 
without weight, and it seems impossible to avoid 
the conclusion that a conduit system of the class 
mentioned, viz., one employing bare conductors 
supported near the top of the conduit, is not 
only feasible, but has been demonstrated a prac- 
tical success. 
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The cost of installing such а system would 

vary from $50,000 to $100,000 a mile according to 
the local conditions and topography of the road. 
The drainage of the conduit is the essential 
requirement, and in most of the experiments 
tried in this fleld this requirement һав not been 
fully met. Where the traffic is sufficient, how- 
ever, to warrant the expense of а conduit large 
enough to supply the necessary drainage, electri- 
cal engineers are in a position to-day to equip 
and guarantee an underground trolley system. 

Another plan which offers a considerable ad- 
vantage over the bare trolley wire, but which has 
not yet passed the test of a practical commercial 
application, is the conduit with insulated trolley 
wires, from which no current can pass except at 
the point directly beneath the car. A system of 
this description has been installed on an experi- 
mental scale at Coney Island and was described 
in detail in ErEkorRiciTY of July 5, 1898. 

The special merit of this plan is the fact that 
the pressure of water in the conduit will not 
give rise to any leakage of current between the 
trolley wires except at the point where a car is 
standing, and experiments with a conduit filled 
with mud and water showed the leakage with 
one car to be hardly noticeable on the station in- 
dicators. 

Whatever system may be chosen, there can 
scarcely be any doubt that numerous plans will 
be forthcoming when it is generally understood 
that a company such asthat offering the reward 
can be secured as customers. 


No Deal There has been talk for the past 
in three months of a new combi- 
Cleveland. nation, embracing the Brushand 


Fort Wayne Companies. We do not know any- 
thing of the Fort Wayne end of this plan, and 
doubt if it ever was received seriously there. 
But it is a fact that Mr. Coffin some time ago, 
when threatened with immediate retirement 
from his present position, made the effort of his 
life to induce Cleveland capitalists to purchase 
from the General Electric Company the stock of 
the Brush Company, thus giving him, as he at 
that time supposed, one more chance to juggle 
with stocks and deals. 

The effort proved a complete failure. 

The scheme was doubtless conceived months 
ago, when several prominent capitalists in Cleve- 
land were elected officers at handsome salaries 
in the Cleveland General Electric Company, a 
company whose stock ів all held by the parent 
company. After a few months the services of 
these men, headed by Mr. M. H. Herrick, were 
all enlisted by Mr. Coffin inthe endeavor to raise 
a little matter of four millions. The local pride 
for which Cleveland men are noted was worked 
upon to the full extent, but the banks did not 
take kindly to the scheme, and there are those 
who say that Mr. Coffin’s friends played him 
double; while working industriously for him at 
interviews where he was present, they called 
again after he had left town, to explain their 
correct position. And in addition, the Brush- 
Thomson-Houston deal has not passed so far 
into history but that it is vividly remembered 
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by several Cleveland capitalists. Mr. Coffin isa 
plausible man, but it was really asking too much 
of Clevelandites to allow themselves to be done 
up twice within five years. Another circum- 
stance which doubtless operated against Mr. 
Coffin's brilliant efforts was the condition of the 
carbon company. Mr. Coffin’s connection with 
this deal would make a long story, but it is suffi- 
cient to say that some of the officers of the com- 
pany are indebted to him for their present prom- 
inence. Like many others, they have learned 
that his favors were purchased at a high price, 
and it is said in Oleveland that the money which 
was in the treasury of the company was bor- 
rowed by Mr. Coffin, has not been repaid, and 
that consequently work on the new factory has 
been discontinued for some time. 

If the Brush enterprise is again to stand alone, 
which is next to impossible, it will not be backed 
by Cleveland money. 

A Question А representative of this paper 
Easily was recently told by an adver- 
Answered.  tiser that he bad tried all the 
papers except ELECTRICITY; that they had all 
treated him unfairly except the Electrical 
World, and that he had no reason to suppose we 
would be unlike the others. Pressed for an ex- 
planation, he replied that all the other papers 
had worried him in regard to payments; that he 
now owed the Electrical World for three years’ 
advertising, and that they had not troubled him 
for the account. 

This case is of some interest at this time, as it 
goes а long way towards answering the question 
our contemporary has asked of every advertiser 
in the trade as to why its advertising patronage 
had not decreased in the same’ proportion as 
that of its competitors. 

We have reason to believe there are a score of 
practically similar advertisements in our contem- 
porary—advertisements of dead-head concerns, 
who sell cheap goods at cut-throat prices, and 
who are enabled to continue their course as 
trade-disturbers because their advertisementsare 
virtually carried free. Reputable concerns who 
pay their bills have an interest in this matter 
deeper than that of the journals whose business 
is perhaps temporarily injured by this ill-judged 
policy of a dishonest contemporary. 

The law of business is the survival of the 
fittest, and legitimate concerns should not be 
subjected to the competition of irresponsible 
ones by the aid of the paper which the good 
money of the former has built up. 


E vaut 

Tue collapse of the Northwest General Elec- 
tric Company leaves а practically olear field for 
the rejuvenated National Electric Company at 
Eau Claire, which starts off under extremely 
favorable conditions. It has a plant which orig- 
inally cost $200,000, and which it has acquired 
for $12,000. The paid up capital of the new 
company is $50,000, thus leaving $88,000 on which 
to begin business, with no debts. Messrs. A. L. 
and F. P. Ide, of the Ide Engine Company, are 
respectively president and secretary of the Na- 
tional Electric Company. Their names will in- 
spire confidence throughout the trade. 
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ATTRACTED, doubtless, by the fabulous amount 
of money made by the electrical papers this year, 
two new enterprises are about to be launched, 
One of these is a monthly magazine, which, if 
properly conducted and backed by $100,000 of 
cash capital, ought to make a go of it. For the 
other the prospects are not so bright. It has 
long since been decided that financial reports 
have no place in a periodical which depends for 
its support apon the advertising patronage of the 
concerns reported upon. Many such publications 
have been started; none has proved successful. 
Every one has, sooner or later, degenerated into 
a blackmailing sheet, or the next thing to it, 
withholding unfavorable reports foi an advertis- 
ing consideration. The promoters of the new 
enterprise at present have the respect of the 
trade, but we warn them thus early that their 
plan is impracticable. Human nature will have 
to change before any such scheme can be впс- 


cessful. 


Ir THE details of Mr. C. A. Coffin’s many 
schemes to get the money of banks invested in 
his various enterprises are ever told in court, 
many things wili be made plain which аге now 
enveloped in mystery. The distinction between 
а confidence man and a financier would be clearly 
shown. Just now a few side lights are being 
shed on this subject in the trial of Mr. H. G. 
Allis, the Little Rock banker, who has fully re- 
covered from the hypnotic spell after his bank 


and all his other enterprises are ruined. 


ABOUT а year ago, when General Electric 
shares were at 115, we called the attention of the 
officers of that company to the fabled hen of old 
who tried to lay a goose egg; it will be remem- 
bered that this hen ruined herself and broke the 
egg. Compelled to sell lamps at 26 cents, and 
with every other branch of its business in even 
worse condition, we submit that the eggis broken 


and the hen is permanently disabled. 
ae ERI LE ...ш 


Mr. C. А. Corriw's star bas set. Не has 
failed where & less able but more honorable man 


might have succeeded. 


THE importance of the victory won by the 
Columbia Lamp Company at St. Louis is becom- 
ing more apparent every day. The fight the 
company made was thought to be bad judgment 
by nearly every one in the trade, the general 
opinion being that new lamps could alone be 
looked to to break the monopoly of the General 
Company. Mr. Rhotehamel’s judgment, how- 
ever, proved correct, and he deserves the success 
which his company is enjoying. 

ee ree 

Mr. W. J. Hammer, whose connection with the 
General Electric Company, so we were told, 
ended some time ago, was almost the first pur- 
chaser in this city of the new Packard lamps. 
He bought a full assortment. These lamps, 
strange to say, were found later in the testing 
room of the General Electric Company. Mr. 
Hammer is a very clever gentleman, and is 
now publishing 77e Buyer's Directory, for 
which, we believe, advertisements are solicited 
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from independent concerns, including the lamp 

men in whose business and product Mr. Ham- 

mer has shown such brotherly interest. 
......)»..... 


Tue advertisements in any first-class publica- 
tion are worth reading. In them may always be 
found poetry, philosophy, even religion, and 
truths tersely told. No editor in the sanctum of 
the Sun could say more in few words than is 
contained in the following from a late clothing 
advertisement: *If we were you, we'd rather 
have an ulster than а life insurance policy. The 
epitaph on many а grave might appropriately 
read: He ought to have worn an ulster.’ " 


What Coffin is This? 


(From the Evening Post.) 


Acting upon the report of Bank Examiner Clement 
Dowd, State Treasurer Tate instructed the sheriffs of 
Cumberland and Robeson Counties to close the branch 
banks of the Banking Association of the Carolinus at 
Fayetteville and Lumberton, N. C. The president of the 
bank, Jorn P. Coffin, is notified to appear before Superior 
Court Judge Whitaker at the next term of Northampton 
Court to show cause why а receiver should not be ap- 
pointed and the affairs of the banks wound up. 

These banks,“ it appears, were very shaky concerns. 
The stock was $22,400. Two thousand and four hun- 
dred dollars of this amount was subscribed by citizens of 
Lumberton, while the other $20,000 was supposed to have 
been subscribed by Coffin and his wife, who live at Flor- 
ence, S. C. The bank was chartered one year ago. When 
the bank examiner investigated the ~“ branch banks" a 
few days ago, he found in the one at Fayetteville $161, and 
in the one at Lumberton $83. It was also discovered that 
President Coftin had borrowed all the money the banks 
were supposed to possess, with the exception of the 
above-mentioned $244. He asks for time to repay the 
money. 

Although somewhat familiar with Coffin gene- 


alogy we have not learned whether or not John 
P. is a brother or cousin of Charles A. 


Thomson-Houston Financiering. 


How F. L. Ames Was Robbed of $300,000. 


(From the United States Investor.) 


One of the most 5 consequences 80 
far noted of tlie misfortune that has overtaken 
the General Electric pompe is the announce- 
ment that the Northwest Thomson-Houston 
Company is in process of liquidation. The 
money invested in this enterprise is large, and it 
is to be feared that the loss to the stockholders 
will be well-nigh total The company was one 
of the protege» of the old Thomson-Houston 
Company, which owned а control of the common 
stock. The Thomson.Houston people recom- 
mended the Northwest Company to their friends 
ав avery promising field for investment. The 
preferred stock was issued to Thomson- Houston 
stockholders at par, and sales were later made at 
116. Of the $750,000 preferred stock about $300,- 
000 was owned by the late Frederick L. Ames, 
who paid & high price for his holdings, and who 
was a strong believer in the enterprise. 

The Northwest Thomson-Houston Company 
was always represented by the Thomson-Houston 
people as being highly prosperous. This was 
particularly the case about two years ago, when 
efforts were being made to market a block of the 
preferred stock. 

The experience of the Northwest Company can 
hardly help adding to the uncertainty now felt 
by the security holders of the General Electric 
Company regarding their property. The com- 
plete collapse of the Northwest Company reveals 
tho exceedingly insecure basis on which the elec- 
trical business has been conducted. The com- 
pany was regarded by most persons as strong, 
and those who knew most about it were the most 
urgent that their friends should buy its securi- 
ties. How meet then must be the distrust which 
the downfall of the Northwest Company will en- 
gu in all minds regarding other elec- 

cal enterprises. and especially regarding the 
General Electric Company. 


Continued Prosperity. 


The Brooklyn Edison Company has declared 
the regular quarterly dividend of 14 per cent. 


ELECTRICITY. 


More Lawsuits. 


The Edison Lamp Patent in Philadelphia. 

Suits have been begun in Philadelphia against 
the Manufacturers' Club, the Philadelphia Trust, 
Safe Deposit and Insurance Company, owners of 
the Colonnade Hotel, and George J. Crump and 
Henry J. Crump, lessees, апа the Spreckels 
Sugar Refining Company, to restrain the de- 
fendants from continuing the purchase and use of 
incandescent lamps alleged to infringe the 


Edison patents. 


Also a Feeder Patent Suit. 


The General Electric Company has secured a 
temporary injunction against the E. G. Bernard 
Company, contractors, alleging intended in- 
fringement of the Edison feeder patent in the 
equipment of the plant at the Watervliet Ar- 
senal at Troy, the contract for which was 
secured by the Bernard Company in competition 
with the General Electric Company. The hear- 
ing is set down for January 2. 


Legal Notes. 


City Attorney Carothers, of Newport, Ky., has 
filed the answer and cross petition of the city in 
the suit brought by the Electric Illuminating, 
Heating and Power Company for the recovery 
from the city of the sum of $26,486.86, due on its 
electric lighting contract. The answer goes 


fully into the history of the case and makes the 
square and direct issue of fraud and collusion in 
the granting of the franchise between the officers 
and agents of the Electric Company and the 
Mayor and council. The city attorney prays 
the court for judgment decreeing a cancellation 
of the contract and that it be set aside and held 
for naught. 


In order to have the highest judicial test of the 
right of rural electric railways to be on earth 
within the confines of the State of Pennsylvania, 
equity proceedings have been begun in Mont- 
gomery County, in that State, the result of 
which will establish & precedent for like conten- 
tions in other parts of the State. Two questions 


are at issue. One is, Are country highways or 
roads ''streets" within the meaning of the law 
under which electric passenger railway franchises 
are granted ? Question two is, Have township 
supervisors the authority to grant railway com- 
panies the use of country roads ? In the equity 
suit instituted by the Pennsylvania Railroad 
Company against the Montgomery County Pas- 
senger Railway Company, Judge Weand has 
refused the injunction asked by the plaintiff to 
restrain the defendant corporation from con- 
structing its roadbed on the highways or roads 
of the country districts. He holds that the words 
roads, highways and streets are identical and are 
interchangeably used in the law, and, further- 
more, that supervisors are the proper officials to 
grant the use of roads in townships. To this de- 
cision the plaintiff excepted, and Charles Hun- 
sicker was appointed master to take testimony 
for the purpose of an early hearing and adjudica- 
tion by the Supreme Court. 


In the case of the Westchester Telephone Com- 
pany against the Long Island Electrical Construc- 
tion and Supply Company, an action brought to 
restrain the Long Island Company from operat- 
ing a system of electric-light and power wires on 


the same side of the street and near the telephone 
wires on Main street and Throgg’s Neck Road in 


the town of Westchester. on the ground that the 
wires of the electric company would be charged 
with heavy current necessary for arc lighting, 
and would after a short exposure to the weather 
become dangerous, etc., Judge Bartlett an- 
nounced that he would continue the injunction 
alread ted in as far as it prevented the con- 
struction of the arc line within eighteen inches 
of any telephone wire and the placing of the wires 
above those of the telephone company. The 
rules of the State Board of Underwriters require 
electric light wires to be placed above the tele- 
phone wires, and the decision is in direct opposi- 
tion to this rule. 


Vol. v., No. 23 


CORRESPONDENCE. 
"t Electricity" 15 Appreciated. 


То the Editor of ELECTRICITY. 

Dear SIR: Iam unluckily a stockholder in the 
General Electric Company, and for some time 
past have been a careful reader of ELEcTRICITY. 
From what I have learned through your columns 
of the fraudulent character of the Electric Trust 
and the utter unscrupulousness of its officers, I 
am nolonger surprised that my holdings have 
decreased in value until they are to-day scarcely 
worth the paper which represents them. 

Business relations which 1 have had from time 
to time with its New York office convince me 
however that, in addition to being handicapped 
by а dishonest management, the General Elec- 
tric Company's prosperity is being retarded by 
incompetents in its executive offices and in some 
of its departments. The pompous puppet who 
rattles round under the title of ‘‘ Assistant Man- 
ager,” and whose prototype is to be met with in 
many of the other offices, bas been an expensive 
luxury to the stockholders; and the consequen- 
tial anthropoids and cranks who are walking 
about on their hind legs in the mismanaged rail- 
way department have undoubtedly contributed 
not а little to the ruin of a magnificent business. 

Until the General Electric Company throws off 
its incubus of jejune managers and dudes, it 
cannot expect to recover its lost prestige with 
business men. Very truly yours, 

JUNIUS. 

Plainfield, N. J., Dec. 7, 1898. 


(From a Private Letter.) 


I wish to assure you of the kind feeling I have 
towards ELECTRICITY, and especially toward 
yourself personally, and my appreciation of the 
work you have done. Few realized a year ago 
the danger that the electrical interests were in, 
and few appreciate now their narrow escape. I 
believe you have done more than any other 
single agency in averting what might have been a 
serious calamity to the whole electrical interests. 
In future I may be able to show my appreciation 
in a more substantial form than I can at the 
present time. 


Another Lamp Decision. 


Repairing Lamps Held to Be an infringement. 


An injunction has been granted by Judge Colt, 
of the United States Circuit Court, at Boston, 
against the Davis Electrical Works of Springfield, 
enjoining them from repairing Edison incandes- 
cent lamps or lamps which infringe the Edison 
patent. 

It was beld that the Edison lamp being an 
organic whole,opening the glass bulb and reinsert- 
ing a new filament really constituted the making 
of anew lamp, and consequently infringed the 
Edison master patent. 

In this decision Judge Colt says in part : 


It is apparent that the defendants by substitut- 
ing а new filament in the glass receiver and ex- 
hausting the air from sucb receiver produce a 
lamp in which all the elements but one (the lead - 
ing-in wires) of the patented combination are 
used either in a new or reconstructed form. 

The lamp there produced is substantially a new 
lamp, and its voltage may be higher or lower 
than the old one. rom the very nature of the 
Edison invention, I do not see how the glass bulb 
can be opened and a new filament inserted with- 
out making essentially a new lamp. 


Trade Notice. 

Owing to changes which have taken place in 
the corporation of Taylor, Goodhue & Ames within 
the past year thestyle of the firm is now changed 
to Taylor, Dee & Mack. On account of distrust 
with which corporations with limited capital are 
looked upon in certain quarters, Taylor, Dee & 
Mack will do business as a partnership and will 
assume all liabilities of the corporation of Taylor, 
Goodhue & Ames. 


| 
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Electro - Medical Instruments. 


A Resume of What Has Been Accom- 
plished. 


How Some Late Forms Came to be Adopted. 

At the last meeting of the Electro-Therapeutic 
Association, which was held in Chicago during 
the past summer, it was a noticeable fact that a 
considerable portion of the business transacted 
consisted of the reading of reports of committees 
which had been formed to inquire into the merits 
and demerits of the electro-medical apparatus 
offered for sale by the various dealers. The As- 
sociation listened to reports on standard coils, 
standard meters, electrodes, etc., and in fact on 
nearly all branches touching the mechanical end 
of electro-therapeutics. 

The significance of this cannot be overesti- 
mated. The dependence of the physician on his 


instruments ів a large factor in the cure of dis- 


ease, and the fact that he has at last come toa 
realizing sense of the importance of selecting the 
very best that can be had is one which the 
manufacturer will do well to record. 

It was not until comparatively recent years 
that electro-therapeutics has held the important 
position before the medica] profession that it now 
occupies. The whole business was looked upon 
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as quite outside the domain of the respectable 
practitioner, and its advocates labored under 
drawbacks and disadvantages to which they 
themselves contributed indirectly. It is to-day, 
however, а recognized branch of the profession 
and cannot be ignored. 

Much of this advancement has been made pos- 
sible principally by the increasing excellence of 
the various kinds of electro- medical instruments; 
and while this is largely due to the physicians 
themselves, it owes its degree of perfection more 
particularly to the various dealers who, catering 


Fic. 2. 


to the needs of the therapeutist, have made a 
special study of the mechanical part of the 
science. 

But in manufacturing for the medical profes- 
sion the electrician must take cognizance of the 


fact that he has often to deal with forces quite 
outside the domain of ordinary electrics; if he 


TO PATIENT. 


Fic. 3. 


does not, he may meot with hindrances which 
he may least expect to encounter. 

Hindrances such as these are among the 
least of the drawbacks to be expected by the in- 


Fic. 5. 


strument dealer, and the fact that he has risen 
superior to every one is good evidence of the 
amount of brains he has used and the ingenuity 
he has called forth in the pursuance of his call- 
ing. 

But the greatest evidence of his brains and in- 
genuity is to be had from a view of the instru- 
ments themselves. In designing them the 
maker must remember one cardinal] point. The 
average practising physician is seldom a practi- 
са] electrician. even in the barest application of 
the word, nor will he be until some far-seeing 
philanthropist shall endow а“ chair of electrical 
science" in our medical colleges. Hence the 
always to be desired feature is simplicity of con- 
struction. 


Some years ago, when the Electro-Therapeutic 
Association was in its infancy, an exhibition of 
apparatus was held at one of the meetings of the 
society. Most of the dealers were represented 
by some article or other, and & heterogeneous 
collection it was. The lesson evolved was, that 
the electrical-medical instruments of that period 
were decidedly complicated affairs. A wide- 
awake manufacturer of New York City, yet 
young in the field, and, be it said, with just as 
complicated instruments as bis competitors, took 
advantage of the lesson there learned, and insti- 
tuted a series of improvements which has re- 
sulted in as complete a line of goods as has yet 
been offered for sale. 

The goods made by this firm have for their 
recommendation the simple plea of simplicity of 
design and application. The plan on which they 
were constructed is merely a result of proper 
appreciation of what the physician needs for the 
simple electrical treatment of disease. 

Leaving out electrodes, which are elective ad- 
Junets anyway to the general outfit, the electro- 
medical practitioner need take cognizance of but 
three propositions in considering the galvanic 
current. These are: the simplest way to gener- 
ate it, the simplest way to control it, and the 
simplest way to measure it. 

The simplest way to generate the[current is by 


N 


Fic. 4. 


means of the cell, and the best cell for him to usp 

inasmuch as it will canse a minimum amount of 
trouble, is one of some dry variety. The simplest 
way to control the current is to connect all the 
cells up in series and then regulate the total cur- 
rent by some form of rheostat. 'The simplest 
and only way to measure the current for medi- 
cal use is with & direct reading milliampere 
meter. 

А combination of these three points makes an 
ideal battery for medical use, and one which 
ought to appeal to the scientific spirit of the 
electro-medical man. іп it are the dry cells 
enclosed in а portable case, and а controller 
which willallow of the current being used in any 
degree of intensity desired. 
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This controller (Fig. 1) is a unique instrument 
in itself. The fundamental principle adopted in 
its construction is the effect of variation in re- 
sistance which takes place in a quantity of car- 
bon subjected to a change of pressure. A quan- 
tity cf carbon ina finely divided state is placed 
in а small rubber cylinder which is between two 
metal plates forming opposing ends of a circuit. 
The lower plate is affixed to the instrument, and 
the other, traveling in upright guides, can be de- 
pressed by means of а screw with а fine thread 
во ав to compress the carbon in the rubber cylin- 
der. The broad claim on which the instrument 
was patented is, confining the carbon powder ina 
rubber pouch. The function of the latter is to 
hold the contained powder in the position neces- 
sary to keep up the contact between the poles, 
and to aid by its pliability the manipulation of 
the powder as the will of the operator causes 
the resistance to be diminished or increased. 

The meter used in the first illustration is a ver- 
tical and direct reading one and possesses great 
advantages over horizontal indirect reading 
meters ; it does not depend upon terrestrial mag- 
netism, which varies in different localities, but in- 
stead the pointer is controlled solely by the cur- 
rent passing through either of two coils, and the 
reading can be taken immediately the circuit is 
closed; no time is required for adjusting. 

The best recommendation that this meter pos- 
sesses is that at the last test of milliampere- 
meters conducted by the Electro-Therapeutic 
Association the instrument above was the only 
one out of six different styles that corresponded 
with the Weston standard. 

If the practising physician lives in a town far 
enough advanced in civilization to possess an in- 
candescent lighting plant, he need not bother 
with a battery. The latest method in these fin de 
siecle times is to take current from the street. 

The adapter or incandescent current tap, 
shown in Fig. 2, enables bim to do this without 
any trouble. It resembles an ordinary incan- 
descent lamp socket. The instrument is а com- 
bination of binding posts anda switch. To use 
it, it is only necessary to detach a sixteen candle 
power lamp from its socket, put the adapter in 
its place, and afterwards screw the lamp into the 
adapter. Here isa battery indeed, and a source 
of unlimited supply of current, which never 
falls from grace by getting out of order, never 
spoils carpets with ruinous acids, and which can- 
not be borrowed just for a couple of hours, you 
know,” by a brother physician with predilec- 
tions in this direction. 

How the street current is coupled up, con- 
trolled and measured for medical work, is best 
shown in Fig. 3, which explains itself. The in- 
strument isa mullum in parvo of various elec- 
trical uses diversified to the greatest extent. It 
can be used to operate electric motors, charge 
storage batteries, extend a drop light, operate 
electric bells, miniature lamps, etc., and so on 
down a list too voluminous to detail. 


In these days of scientific administration of 
the electric current—when medical men haggle 
over the therapeutic difference which may or 
may not exist between the administration of five 
or ten milliamperes of constant current, or as to 
whether the faradic coil should be made of 
coarse, medium, or fine wire, or combinations of 
all three, and other finely drawn distinctions of 
a like nature--the young physician is often at & 
loss to know just where he will enter the medico- 
electric arena. His hesitation generally ends by 
his entering through the door of Faradism 
armed with a batcery whose vibrations are as 
irregular and uneven as the quakings of his own 
soul. He will find right here that his troubles 
have but just begun. Hence it is wellif he select 
the very best weapon he can find. In the matter 
of faradic batteries there is much or little to say, 


depending on which text book he shall have 
studied, and how much he shall have been im- 
pressed thereby. We confess to thinking that 
the least there is said the soonest mended and 
many and various high sounding conclusions may 
not have to be recanted. 

Meantime many good and definite results may 
be obtained from the use of Fig. 4, which will do 
everything the physician may desire in ordinary 
practice and is a valuable adjunct to clinical 
work. 

Tre ideal outfit of all, however, is formed from 
a grand combination of all the foregoing. It is 
shown in Fig. 5. The wkole affairis mounted on 
8 handsomely polished baseand combines a milli- 
ampere meter, a current controller faradic coil, 
DeWatteville switch for combining the galvanic 
and faradie current, pole changer and current 
tap. Switches for controlling these devices give 
the board a finished look and the incandescent 
lamps in the bracket above set off the affair in & 
brilliant manner. 

The firm of J. C. Vetter & Company, who 
manufacture these goods and a picture of whose 
workshop is shown in our Frontispiece, are very 
wel! known in the medical electrical world, where 
they аге acknowledged to have reached the top 
notch in the competition wbich has been going 
on for several years. They are now looking for 
new worlds to conquer апа propose to enter the 
field of general electricity with their current tap 
as an opening wedge. They claim wonders for 
its future performance, and say it must ulti- 
mately be adopted wherever the incandescent 
current is known. They are established at 104 
East Twenty-third street, New York City. 


$50,000 May be Won. 


Prize for & System of Street Car Traction. 


it is Worth Working For, and the Time Limit shouid 
be Extended. 


A prize of $50,000 has been offered by the 
Metropolitan Traction Company of New York 
City for а system of street car propulsion which 
will be superior or equal to the overhead trolley, 
without possessing the objectionable features of 
the trolley fcr erowded thoroughfares. The 
president of the company, Mr. John D. Crim- 
mins, says that the general idea is to encourage 
some sort of underground trolley system. 

The proposition was embodied in a letter sent 
to the State Board of Railroad Commissioners, 
and reads as follows : 


On streets where the lines are straight and the 
business is heavy the cable system is the most 
economical yet invented. For general ure in a 
city, winding about through the streets following 
the routes of travel which the publie wish to pur- 
sue, it is impracticable. You require straight 
routes for cable roads. We have in addition to 
the lines upon which the cable will be laid over 
eighty miles of street railroads now operated 
with horses all below Central Park. Itis to these 
lines in particular that we now desire to direct 
your attention. 

Up to the present time the only system whose 
practicability has been demonstrated 1s the over- 
head trolley. We аге well aware, however, that 
its application in the streets of New York would 
not meet with the approval of the community. 
What we most desire now is to hasten the de- 
velopment and perfection of a better system. 
We therefore submit the following proposition : 

First We will set aside the sum of $50,000 to 
be awarded as a prize to any person who shall, 
before March 1, 1894, submit to your honorable 
board an actual working system of motive power 
for street railway cars demonstrated to be su- 
perior or equal to the overhead trolley. 

Second--The qualities necessary to meet this 
requirement shall be left to your decision; but 
with the present state of art, а system to win the 
award must necessarily approximate the trolley 
as a standard of economy in operation, but should 
be without the features objectionable to the pub- 
lic that are in it. 


. Third—We shall exact no rights in the inyen- 
tion in return for the $50.000, апа shall have 
nothing whatever to do with the making of 
the award further than to pay any expenses 
which your honorable board may deem it neces- 
sary or wise to incur, either in the employment 
of experts, the giving of hearings, or the con- 
duet of experiments—this in order that no effort 
may be spared to achieve the desired result. 


The proposition is made in perfect good faith, 
and inventors should attack the problem with 
renewed vigor. 

Fifty thousand dollars is in reality & small part 
of the prize which awaits the inventor of the suc- 
cessful plan. 


General News. 


What is Going on in the Electrical World. 


Washington, D. C.—$200,000 is to be ex- 
pended in supplying an electric light plant for 
the Capitol and the new Congressional Library 
Building. 


Griffin, Ga.—This city has voted to issue bonds 
to the amount of $16,000 to be expended on an 
electric light plant to be owned and controlled 
by the city. 


Washin 
road, whic 
has suspended operations, 
by order of court. 


Gainesville, Tex.—The city council has made 
a contract with a new company for a system of 
electric lights. The plant is to be completed 
within six months. 


Green Island, М. Y.—A settlement has been 
effected in the matter of the electric light works, 
and itis probable that New York men will pur- 
chase the plant and operate it. 


Natick, Mass.-- The Natick and Cochituate 
Electric Railway Company has been granted в 
charter to run their tracks through Wellesley 
and Wellesley Hills to Newton Lower Falls. The 
company will lay the tracksin the spring. 


Prairie du Chien, Wis.—The council has 
granted a ten-year franchise to an electric light 
company whose present offiers are: Will Thomp- 
son, president; Ira D. Hurlbut, vice-president; 
A. I. Heiman, treasurer; H. Bisbee, secretary. 


Chicago. — The National Thermograph and 
Electrical Company, of Chicago, whose capital 
is $500,000, manufacturers of a thermograph used 
in refrigerator cars to register the temperature 
each hour in the day, have decided to remove 
their plant to Rockford. 


Hartford. Conn.— Both branches of the com- 
mon council have adopted the report of the rapid 
transit committee, giving the Hartford Street 
Railway Company permission to equip with the 
trolley the Parkville, Lafayette street, Farming- 
ton avenue and Asylum avenue lines. 


Canton, Ohio.—The city council has under 
consideration the building of an electric light 
plant, to be owned anc managed as a branch of 
the city government. The gasoline, gas and elec- 
tric light companies, which secure about $20,000 
a year out of the city, will contest the project. 


Richmond, Va.—At a meeting of council last 
week, Mr. Turpin offered a resolution instructing 
the committee on streets to confer with the street 
railway authorities as to having the cars on the 
Broad street line propelled by electricity. The 
resolutions were referred to the committee on 


on, Pa.—The electric street rail- 
has been in the hands of a receiver, 
and will be sold 


' streets. 


New York.— The Gas Commission met in the 
Mayor's office on the 15th, and awarded most of 
the contracts for lighting the city with gas and 
electricity to the same companies and at the same 
price as that of last year. Some of the electric 
companies wanted an increase, and their bids 
were laid over for consideration. 


Toledo, Ohio.—The wood carving room at the 
Manual Training School is now illuminated by 
electric lights. The dynamo furuishing the cur- 
rent is entirely the work of the students, who 
also strung the wires and arranged the whole 
lighting system under the direction of Superin- 
tendent Waite. 


Whitestone, М. Y.—The trustees of this 
Long Island village have granted a franchise to 
the College Point and Whitestone Street Hail- 
way Company, recently incorporated, to operate 
an electric road on the streets of the village. А 
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similar application will be made to the College 
Point trustees to lay the tracks on some of the 
principal streets of that village. 


Paterson, N. J. — Twenty machinists em- 
ployed at the Edison Electric Works have 
struck because the company refused to grant 
them their request for an advance of 25 centsa 
day. A month ago the men were receiving $2.75 
a day, and claim they were reduced to $1.75. 
After working a week or two at these wages they 
concluded to ask for an advance to $2.00. 


Freeport, Ill. — The Freeport City Street 
Railway has been purchased by Percy Thompson 
& Company, bankers, of New York City, and 
their associates. A new company has been formed 
with a capital stock of $150,000, and will at once 
change the present motive power to electricity. 
The new company will immediately constructand 
operate eight miles of electric road. 


Topeka, Kan.—D. E. Kimball, of this city, 
has returned from Chicago, where he has been 
interesting capitalists in his new electric under- 
ground conduit system, which is intended to do 
away with the overhead trolley system of elec- 
trio railways. А company has been formed in 

. Chicago to manufacture the conduits, and they 
expect to begin work about the 1st of March. 


Springfield, Mass. —The Springfield Street 


Railway Company has given notice to the United 
Electric Light Company that the present con- 
tract under which the latter furnishes power for 
running the street railway cars wonld be termi- 
nated December 1, 1894. The railway company 
will erect а power house at an early date and put 
in a plant as perfect as possible in every appoint- 
ment. 


New Orleans.—According to the Picayune, 
Mrs. F. W. Tilton, of Canal street aud Univer- 
sity place, hasthe proud gratification of knowing 
that she has the first electrical piano received in 
the South. It was delivered to her two werks 
ago. - The St. Charles Street Railroad Company 
have applied to the city council for permission to 
change the motive power of their road toelcetric - 
ity. 

Indianapolis, Ind.— A dispute has aris n be- 
tween the street car company and the Indianapo- 
lis Light and Power Company as to the contract 
for furnishing electric power. The street cur 
company insists that the contract calls for six 
hundred borse power at the geverater, while the 
power company claims that the strength of six 
hundred horse power is to be furnished at the en- 
gine. 


Rochester, N. Y.— Dr. Charles Forbes has 
been engaged to deliver a course of ten Univer 
sity Extension lectures on Electricity " at the 
Free Academy Hall here, beginning with the first 
Tuesday in January. The lectures are to be 
illustrated by experiments, and the nim will be 
to present and illustrate the elementary princi- 
ples very clearly, so that the great modern appli- 
cations of electricity may be understood. 


Liberty, N. Y. is understood here that S. 
P. Kellogg and J. C. Clirehugh, of Elizabeth, 
N. J., backed by competent capitalists, purpose, 
under certain conditions, building в trolley road 
from Liberty via Steveusville, to White Lake, 
and also a road from Stevensville, by the way of 
White Sulphur Springs and Youngsville, to Jef- 
fersonville. 'The principal power station would 
be at Stevensville. It is said the entire twenty 
miles can be in running order by July 1. 


Kingston, М. У. — The Freeman says that a 
contract has been closed with New York parties 
for the construction of a trolley line from this 
city to Lake Katrine. The road will be operated 
by a stock company to be known as the Lake 

atrine Electric Railroad Company, and steps 
have been taken to have it incorporated. The 
majority of the stock will be held by the Lake 
Katrine Hotel Corporation, the rest having 
already been sold to New York parties. 


New Haven, Conn. — The incorporators of the 
West Shore Electric Railroad have madearrange- 
ments to build the line at an early day. The 
capital stock is $50,000, and the charter allows the 
company to build from the termination of the 
Winchester Avenue Road at Savin Rock to Mer- 
win's Point, a distance of about 3} miles. The 
incorporators are James D. Dewell, Henry Sut- 
ton, Israel A. Kelsey, C. К. Bush and W. Wal 
lace Ward. 


Nashville, Tenn. — At the annual meeting of 
the stockholders of the United Electrie Railway 
Company on the 12th inst. the following officers 


were elected: T. W. Wrenne, president; M. M. 
Gardner, vice president; E. G. Connette, gene- 
ra] manager; G. W. Cunningham, secretary and 
treasurer. 'The directors are: Thos. W. Wrenne, 
H. H. Buckner, R. W. Turner, M. M.Gardner, 
James P. Byrne. Andrew Marshall, J. H. Bruce, 
J. P. Williams, James Simmons, W. C. Dibrell, 
T. O. Morris and J. C. Bradford. 


Battle Creek, Mich.— The Chicago /nfer- 
Ocean publishes the following dispatch from 
Battle Creek: ‘‘ Seth M. Carter, of Auburn, Me.. 
one of the bondholders of the electrie street 
railway here, is in the city looking after his in- 
terests. He says that the purchasers of the 
bonds were swindled. It was represented that 
the road was paying a dividend when it had never 
paid expenses. The bondholders, cannot, he 
says, operate the road until the United States 
Court gives them possession and the council has 
started proceedings totake back the charter. 


Pittsburg, Pa.—The largest dynamo ever 
made was finished on the 12th inst. at the Alle- 
gheny shops of the Westinghouse Electric and 
Manufacturing Company, and subsequently sat- 
isfactorily tested. It ів опе of four built for the 
Louisville, Ky., Gas Company, and has a capac- 
ity of 10,000 incandescent lamps. It weighs fifty 


tons and has an armature 20 feet in diameter. 
This is four feet greater than the armature on 
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gine will obtain its power. The Baltimore and 
Ohio Company is to select a site and build the 
power house for the electric plant with which 


the experiment is to be made. 


Niagara Falls, N. Y.—Major George B. B. 
Burbank, chief engineer of the Cataract Con- 
struction Company, said to a reporter last week: 
Our power house for the 5,000 horse power 
dynamos is nearly completed. The immense 
steel electric crane has been placed in position 
within the building апа the heavy stone walls are 
up. The foundations for the great turbines will 
be completed this week. These wheels are ready 
for shipment at Philadelphia and will probably 
be ordered next week. The big penstocks are 
already here. The other works of the Cataract 
Construction Company, such as the new village, 
the railroad, the water works, electric companies 
and others. are progressing fast towards comple- 
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tion. Niagara Falls is fast preparing to furnish 
the world with electricity.” 


A New Style of Rope Transmission. 


The New Netherland Hotel of this city contains an 
electric plant in which a somewhat unique system of 
transmission is employed. The equipment consists of two 
Corliss engines of 825 and 250 horse power respectively, 
one of which is vlaced at either end of the room, and 18 
connected to a line shaft extending along the length of 


we 95, 


Rore TRANSMISSION, NEW NETHERLAND HOTEL ELECTRIC PLAST. 


the big dynamo at the World's Fair. It will make 
ninety revolutions per minute. The dynamo will 
give the same power as the World's Fair machin- 
ery, but will take up less floor- space. It will be 
operated by a one thousand horse power engine. 
The shaft of the engine will connect with the 
dynamo, no belting being required. 


Bridgeton, N. J.—Two companies have just 
been formed here to build new trolley railways 
to be operated in connection with those already 
in use. Опе company is the Bridgeton, Cedar- 
ville and Port Norris Railway Company, which 
proposes to establish aline from South Bridgeton 
for a distance of about nine miles, passing through 
Fairton and Cedarville and eventually connecting 
Port Norris, the heart of the oyster growing 
region. The other company is the West Side 
Railway Company. which proposes to build а 
road in the Third Ward of Bridgeton, lying west 
of the Cohansey River. 


Baltimore, Md.—The Thomson- Houston Com- 
pany has practically completed the motors 
and generating machinery for running trains 
through the Belt tunnel by electricity. The elec- 
tric company is to put overhead wires in the 
tunnel, as the trolley system ів to be used. The 
rails of the roadbed will be connected with wire 
to make a return current of electricity and so to 
complete the circuit from which the electric en- 


the room in front of the engines, and four dynamos, three 
of 100K. w. capacity and one of 60 к.м. The novelty of 
the plant lies in the system of rope belting used. 


rhe driving wheel of the largest engine is grooved for 
twelve strands of rope and that of the smaller engine for 
ten strands. Both of these pulleys have two separate 
rope belts of six and four continuous strands respectively, 
by which the line shaft is run. Ав the dynamos are driven 
by means of rope It enables them to be placed quite close 
up to the line shaft, which would be impracticable with 
belts, thus saving valuable space. Careful tests have 
failed to detect any slippage whatever, and thereis an 
absence of all noise and vibration. There is not a foot of 
belt used for transmitting power in the plant. 

Another point to be noticed 18 the tension device. One 
strand of each multiple rope passes over а wheel on а 
traveling carriage, which keeps the strain on the ropes 
constant for any power regardless of the variations in 
length of rope due to moisture or stretch caused by use. 
It takes up any slack caused by а sudden increase of load, 
or gives back slack when the load is reduced. There are 
two of these tension carriages to each machine, as shown 
inthe accompanyiug engraving. There 1з also a high 
speed engine connected to a 100 к. w. dynamo in the same 
manner, and the whole plant ts contained in a remarkably 
small space, due to the short distance between centres 
which may be used with this system. 

The apparatus was manufactured and put up by the 
Link Belt Company of New York and Philadelphia, and 
has given excellent satisfaction. 
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Adams Electric Company. 


Mr. A. D. Adams resigned his position as electrician and 
manager of the Commercial Electric Company, December 
1, and has formed, with others, the Adams Electric Com- 
pany, for the manufacture of his improved dynamos and 
motors at Worcester, Mass. 
` Mr. Adams's new machines will be of the same general 
type as his former ones, will embody the well-known 

orged iron field magnet construction, and several import- 
| nt improvements. 

Realizing that most armature burn-outs are due to the 
destructive action of heat on the cloth and paper usually 

' mployed to insulate armature cores from their windings, 
Mr. Adams will use a fire- proof material for the insulation 
of all armature cores in his new machines. 

The line of motors and dynamos at present manufac- 
tured will cover the usual sizes, from 1 to 25 k. w. 

A large, well-lighted shop 1s being fitted up at 100 Beacon 

treet, Worcester, for the manufacture of the above ma- 

hines, and shipment of.any of the sizes named can be 
made during January next. 

The encouraging fact is reported that orders for several 
machines have already been received. 


TH€ NATIONAL ELECTRIC COMPANY. 


Special Announcement. 


The National Electric Company of Eau Claire makes 
the following announcement of 1ts plans and purposes : 

“ Having purchased the entire plant and stock formerly 
operated and owned by the National Electric Manufactur- 

ng Co. we take pleasure in announcing to our friends and 

o those interested in electric lighting that we are pre- 
pared to furnish alternating and direct current apparatus, 
multipolar power generators and motors, transformers of 
any capacity and voltage, as well as other electrical ap- 
paratus and appliances, promptly upon receipt of your 
orders. 

“ То the former patrons of the National Electric Manu- 
facturing Company we extend a cordial greeting, and 

olicit a continuance of your patronage. 

То others we extend a similar greeting, and will take 
pleasure in quoting prices and furnishing other informa- 
tion desired relative to our apparatus promptly upon ap- 
plication. Sincerely yours, 

"NATIONAL ELECTRIC COMPANY. 

“Жал Claire, Wis., Dec. 8, 1893.” 


Removal Notice. 


The Phosphor-Bronze Smelting Company, Limited, of 
Philadeiphia, have removed their officesto No. 2,200 Wash- 
ington avenue, where they have largely increased facilities 

or the manufacture of their famous Elephant brand 
phosphor-bronze ingots, castings, wire sheet, rods, etc. 


Commercial Note. 


The Metropolitan Electric Company, Chicago, have 
added another very important name to their list of spe- 
clalties—a new incandescent lamp. This is to be known as 
the “Metropolitan ” and embodies the latest improve- 
ments in incandescent lamp manufacture. By the utiliza- 
tion of new and improved methods, this lamp offers very 
high efficiency, and will maintain its full candle power 
throughout its entire life, two elements of value in incan- 
descent lamps that cannot be over-estimated. The lamp 
has been patented, and the Metropolitan Company will 
guarantee that it is non-Infringing in every respect. It is 
now ready for the market, and orders can be filled 
promptly. з 
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INCORPORATIONS. 


The Milford Electric Light Company, Milford, N. H.—to 
generate electricity for light, heat and power by steam or 
water, furnish and distribute the same through the streets 
of Milford and neighboring towns; takes franchise hereto- 
fore held оу the Souhegan Electric Light and Power Сош- 
pany. Capital stock, $50,000. Promoters: Henry A. Burn- 
ham, Gloucester, Mass.; Henry C. Buck, Winchester, 
Mass.; Frank T. Clark, Boston, Mass. 


The Glenwood and Dravosburg Electric Street Rallway 
Company. Pittsburg, Pa.—to construct and operate an 
electric railway in Allegheny County, Pa. Capital stock, 
$27,000. Promoters: Ira J. Wilson, James P. Wilson, Ho- 
mer H. Swaney. 


The General Manufacturing Company,Bound Brook, N.J. 
—to manufacture, buy, sell and dealin sewing machines, 
electrical devices, tools, machines and machinery. Сарі- 
tal stock, $2,500,000. Promoters: Abnes W. Pollard, Louis A. 
Pollard. Brooklyn, N. V.: S. О. Loughlin, N. Y. City, N. v.; 
Edward C. Kidder, Willlamsbridge, N. V.; Jos. B. Cleaver, 
Bound Brook, N. J. 


The Chamberlain Electric Light and Power Company, 
Chamberlain, 8. D.—to produce electric light and power. 
Capital stock, $200,000. Promoters: H. H. Natwick, д. L. 
Stene, M. E. Distad. 


Fuller Incandescent Heat and Light Company, at Chi- 
cago. Capital stock, $1,000,000. Incorporators: J. T. Kreitt- 
zinger, C. E. V. Akerberg, M. F. Gallagher. 


The Belleville Electric Rallway Company have filed arti- 
cles of incorporation at Springfield, Ill. 1618 proposed to 
build arallroad from Belleville to East St. Louis. The 
capital stock 18 $300,000. The incorporators and first board 
of directors are J. H. Atterbury, John W. Griswold and 
R. Ross, of Litchfleld; John J. McLean, of Hillsboro, and 
Paul W. Abt, of East St. Louis. 


Universa] Electric Heat and Light Compary, Chicago. 
Capital stock, $100,000. Incorporators: J. T. Kreitzinger, 
C. E. V. Akerberg, M. F. Gallagher. 


Turney Electric Manufacturing Company, Chicago. 
Capital stock, $75,000. Incorporators: Eugene T. Turney, 
Walter H. Crowdus and William E. Mason. 


The Hockaway Electric Light and Power Company, 
Rockaway, L. I.—to furnish electric light, etc. Capital 
stock, $20,000. Alderman Samuel Myers, of Brooklyn, is 
president, and John A. Seely treasurer. 


Slocum Electric Company, at Albany—to dealin and man- 
ufacture automatic machines. Capital stock, $50,000. Di- 
rectors: PaulC. Grening, J.J. Vail, Harry F. Slocum. 


The Chesapeake апа Ohio Transportation Company, 
Baltimore—organized for the operation of canal boats by 
electricity. Capital stock, $250,000. Most of the shares 
are held by canal operators in Western Maryland. 


The Cortland Fire Alarm Company, Toledo, Qhio—to 
manufacture, buy and sell all kinds of electrical appli- 
ances, wire buildings, operate Cortland fire alarm system, 
etc. Capital stock, $100,000. Promoters : Geo. J. Sherman, 
Albion E. Lang, Јав. A. Corbusier, Calvin Barker, Harvey 
Cortland. 


The National Electric Company, Eau Claire, Wis.—to 
purchase and operate the plant formerly ownedby the 
National Electric Manufacturing Company, of Eau Claire, 
Wis. Capital stock, $50,000. Promoters: Peter Truax, W. 
A. Rust, G. T. Thompson. Қ 


Standard Electric Time Company, of Laconia, М. H.—to 
construct, maintain and operate electric time clocks and 
signals, furnishing electric time and other purposes. Capi- 
tal stock, $1,200. Promoters: О. W. Tibbetts, C. W. Tyler, 
Dennis O'Shea. 


The Pioneer Electric Power Company, Salt Lake, Utah— 
for the acquiring, storage and utilization of the waters of 
Odgen River for the purpose of deriving power therefrom, 
and the acquirement of land and the use of water for irriga- 
tion ; the use of the power for manufacturing, fcr rail- 
ways, heating, lighting and other uses, either by electric 
transmission or otherwise ; the acquirement of franchises 
in cities and towns to operate railway lines, water and 
power plants, heating, lighting. etc.; the business of 
operating said plants and the sale of power to othercor- 
porations or individuals and the use of the water for irri- 
gation, domestic and other uses. The officers are George 
Q. Cannon, president; F. J. Keisel, vice-president ; C. K. 
Bannister, secretary and treasurer, and Frank J. Cannon, 
general manager. A deed has been placed on record in 
Salt Lake City from C. K. Bannister and wife to the 
Pioneer Electric Power Company of the waters of Ogden 
River, the consideration being 51, 000, 000. 


The Berkshire Electric Light, Heat and Power Company 
has been organized at Monterey, Mass. The following di- 
rectors were chosen at а meeting of the stockholders: 
John L. Dodge, G. A. Stevens, W. Hyer, Samuel Camp, J. 
A. Brewer, G. Otto Eltrich and О. v'. Lane. W. Hyer was 
appointed treasurer and secretary. The plant will be lo- 
cated at Hartsville. The company expect to have their 
lights installed in about two months, although consider a- 
ble trouble is expected from the old company. 


The Prescott Electric Light and Power Company, Pres- 
cott, Ariz.—to manufacture, create, supply, furnish, sell 
and distribute electricity for light, motive power, heating 
and any and all purposes for which electricity can in any 
way or method be used, to build, construct, maintain and 
operate electric street car railways and telephone iines, 
to manufacture, construct, purchase and sell any and all 
classes of electrical appliances and fixtures, etc. Capital 
stock, $25,000. Directors: F. L. Wright, George W. Mitten- 
dorf, Henry K. Behn. 


The Non-Electric Fibre Manufacturing Company — to 
manufacture materials for insulating electric conductors, 
wires and other electric devices. A plant for such manu- 
facture will be established in either New York or Brook- 
lyn. Capital stock, $250,000. Directors: Mark L. Deering 
and Royal C. Peabody, of Brooklyn ; William J. Maidhof 
and William J. Comly, of New York : and Edward Lyon, of 
Orange, N. J. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 5. 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


510,061. Conduit Electric Railway. William R. De Voe, 
Shreveport, La., assignor of seven-twelfths to C. W. 
Dawley, Dallas, Tex., and Patrick B. Cash, Shreve- 
port, La. Filed June 12, 1893. 

510,142. Conduit Railway-Trolley. Раш С. Just, Chicago, 
пі. Filed Jan. 31, 1893. 

510,201. Trolley and Trolley-Switch. David V. B. Smart, 
Troy, N. Y. Filed Feb. 1, 1898 


510,217. Support for Trolley-Wires. James E. Walker, 
Denver, Colo. Filed May 8, 1893. 

510,884. Electrically-Operated Railway-Switch. Henry L. 
Falco, Brooklyn, N. Y. Filed Jan. 26, 1898. 


ELECTRIC LIGHTS AND APPLIANCES. 


510,018. Incandescent Electric Lamp. Henry Green, Hart- 
ford, Conn. Filed Oct. 17, 1892. 

510,095. Shade for Electric Lamps. George F. Seavey, 
Boston, Mass. Filed July 93, 1892. 

510,188. Electric-Lighting System. George B. Pennock, 
Chicago, lll. Filed Feb. 20, 1893. 

510,260. Klectric-Arc-Lighting oh Mis Daniel Higham, 
Boston, Mass. Filed July 6, 1898. 

510,808. Arc-Lamp Support and Connection. Lucius E. 
Thompson, Dunkirk, N. Y. Filed May 10, 1893. 

510,317. Bracket for Incandescent Lights. Charles M. 
Berry, San Franc;sco, Cal., assignor to Elisworth D. 
Middlekauff, same place. Filed June 14, 1898. 


MOTORS, DYNAMOS, ETC. 


509,953. Regulator for Dynamo-Electric Machines. Chas. 
E. Scribner, Chicago, III., assignor to the Western 
Electric Company, same place. Filed Dec. 10, 1888. 

509,954. Dynamo-Electric Machine. Charles E. Scribner, 

Chicago, Ill, assignor to the Western Electric Com- 

any, 8ame piace. Filed June 1, 1889. 
Regulator for Dynamo-Electric Machines. Chas. 

E. Scribner, Chicago, Ill, assignor to the Western 

Electric Company, same place. Filed June 1, 1889. 

510,059. Electric Motor. Arthur H. Beard, Manchester, 
Ala. Filed June 10, 1892. Renewed Oct. 27, 1893. 

510,109. Electric Motor or Dynamo. Herman К. Thiel, 
Alpena, Mich. Filed April 10, 1898. 

510,867. Reciprocating Electric Motor. Arthur R. Roe, 
Duluth, Minn., assignor to the Electric Motor Com- 
pany. same place. Filed Nov. 21, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


509,878. Signaling-Telegraph. Michael J. Burns, Lowell, 
Mass., assignor to the Gameweil Fire Alarm Telegraph 
Company, of New York. Filed Nov. 95, 1898. 

509,956. Annunciator for Telephone-Switchboards. Chas. 
E. Scribner, Chicago, III., assignor to the Western 
Electric Company, same place. Filed May 2, 1898. 

509,954. Telegraph-Key. Josef Steiner, Brooklyn, N.Y., 
assignor to the Western Electric Company, Chicago, 
I]. Filed May 8, 1893. 

509,965. Telephonic Transmission. John 8. Stone, Boston, 
Mass., assignor to the American Bell Telephone Com- 
pany, same place. Filed May 22, 1893. 

510,002. Telegraphy. Patrick B. Delany, South Orange, 


-509, 


N.J. Filed July 25, 1891. 
510,008. Telegraphy. Patrick B. Delany, South Orange, 
N. J. Filed Jan. 22, 1892. 


510,004. Telegraphy. Patrick B. Delany, South Orange, 
N.J. Filed Jan. 22, 1892. 

510,005. Telegraphy. Patrick B. Delany, South Orange, 
N. J. Filed April 14, 1893. 

510,006. Telegraphy. Patrick B. Delany, South Orange, 

N. J. Filed July 22, 1898. 

510,007. Telegraphy. Patrick B. Delany, South Orange, 
N.J. Filed Jan. 22, 1892. Renewed Sept. 25, 1893.. 
510,195. Automatic Telephone Exchange System. John 
`~ Serdinko, New Braunfels, Texas. lled April 22, 1893. 
510,209. Electric Telegraphy. Charles Thom, Jr., Brook- 

lyn, N. Y. Filed Feb. 2, 1898. 


ELECTRICAL MEASURING INSTRUMENTS. 


510,074. Electrical Measuring Instrument. Otto T. Louis, 
Philadelphia, Pa. Filed March 28, 1893. 

510,177. Combined Ammeter and Voltmeter. Edward W. 
Jewell, Wheaton, ПІ. Filed July 1, 1893. 


MISCELLANEOUS. 


509,982. Testing Apparatus for Multiple Switchboards. 
Frank R. McBerty, Downer’s Grove, assignor to the 
Western Electric Company, Chicago, Ill. Filed Feb. 7, 


1893. 

509,985. Thermomeuric Alarm. Otto Weyrich, Elberfield, 
Germany, assignor to Isidor Cahn, same place. Filed 
May 16, 1893. 

510,026. Non-Conducting Covering. Henry W. Johns, 
New York, N. Y. Filed Feb. 15, 1893. 

510,041. Overhead Traveling Crane. William H. Morgan, 
Alliance, Ohio, assignor of three-fourths to Thomas R. 
Morgan, Sr., Thomas R. Morgan, Jr., and John R. Mor- 
gan, same place. Filed May 28, 1892. 

510,048. Electrical аррагав for Operating Dental Im- 

lements. Oscar Н. Pieper, San Jose, Cal. Filed Nov. 


. 1892. 

510.083. Cash Register, Indicator and Recorder. William 
T. McGraw, Plymouth, Mich. Filed June 19, 1898. 
510,118. Emergency Wagon for Electric Line Work. Edwin 

S. Breed, Waterbury. Conn. Filed May 15, 1898. 
510,115. Electric Fire Alarm. Milton C. Cantrell, Spring- 
fleld, Mo. Filed March 2, 1893. 
510,156. Circuit Breaking Apparatus. John Burry, New 


York. N. Y. Filed July 14, 1893. 
510,276. Process of Electrolytically Decomposing Fused 
Metallic Chlorides. Farnham М. Lyte, London, Eng- 


land. Filed June 30. 1893. 

510,320. Magneto Apparatus. Arthur F. Boardman, Som- 
erville, assignor of one-half to John Tyler Hicks, Bos- 
ton, Mass. Filed Sept. 20, 1898. 


To Inventors and Others. 


United States and Foreign Patents Procured. 


A PATENT DEPARTMENT has been established in 
connection with the publication office of ELECTRICITY, for 
the transaction of all business connected with the procur- 
ing of patents on inventions and devices of all classes. The 
object is to furnish inventors and others, at moderate cost, 
with a reliable. well-equipped and accommodating bureau 
through which they may be aided in procuring United 
States and foreign patents and obtain all information 
necessary to a successful prosecution of their claims. 

Immediate attention will be given to inquiries and 
orders by addressing 

T. F. BOURNE, 
Manager Patent Department ELECTRICITY, 
6 Park Place, New York City. 


Vor. V. 


New York. 
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А Swiss Nallway Plant. 


Seleve, Switzerland, which is a popular resort 
for tourists both in summer and winter, has an 
electric railway driven by water power, а descrip- 
tion of which is given in L’ Industrie Electrique. 
The power is derived from the river Arve, upon 


whose bank the power house is situated. А сһар- | 


nel has been cut across a narrow point of rock 
around which the river makes a sharp turn. 
This channel ін capable of supplying 20 cubic 
meters of water per second, which is the mini- 
mum supply of the river in winte:. A dam at the 
head of the channelsecures а fall of three meters, 
giving а capacity of about 600 horse power forthe 
plant. 

The building, which is well constructed, has be- 
neath it three cemented chambers, two of which 
contain 250 horse power turbines with vertical 
shafts and running at but 45 revolutions per 
minute. The mechanical part ofthe plant was 
constructed by J. J. Rieter & Company, of 
Wintherthur. One of these turbines is sufficient 
ordinarily for the work during the week, but the 
number of visitors on Sundays and holidays 
makes it necessary to employ both machines, and 
a third one is to be added to the plant for a 
reserve, the place for which was provided in 
advance. 

A amall turbine of 20 horse power running at 82 
revolutionsis used to drivea Thury dynamo giving 
140 amperes at 110 volts. This current is used to 
excite the fields of the large horizoutal dynamos, 
shown in the Frontispiece. The large Thury 
machines have an outside diameter of 8.2 meters 
and the total weight of each is 19 tons. The 
armatures are mounted on the vertical shaft ofthe 
turbines and the field has 12 poles which rest on 
a special flooring. These dyn&mos furnish 275 
amperes at 600 volts, and as the speed of the tur- 
bines is constant the regulation is effected by an 
automatic Thury regulator in the exciter circuit. 


General Electric. 


Notes and Comments from Various Sources. 


The stockholders of the Atlanta street railway 
are invited by circular to pay $17.50 per sbare to 
wipe out the floating debt, for which they are of 
fered consolidated and income bonds. Bond- 
holders are also asked to accept в scaling of the 6 
per cent. gold bonds to 8 per centr, beginning 
January 1, 1894, for two years, and 5 per cent. 
thereafter. Thomson Houston people were 
among the promoters of the street railway under- 
taking.— Boston Herald. 


Salesof General Electric were accompanied by 
renewed rumors of some kind of reorganization 
in the business; among them a story that the 
present company wil] sell the plant at Lynn, and 
the motor patents to the old Thomson- Houston 
interests and confine its business wholly to elec- 
tric lighting.—.V. Y. Evening Post. 


Howell Osborne has had nothing, positively 
nothing, to do with the manipulation or purchase 
of General Electric. — Town Topics. 


It is reported from Albany that the Schenec- 
tady Works will start up on full time Junuary 1. 
Several carloads of patents, in addition to much 
machinery, have been received there from the 
Lynn Works. 


Do Coming 


Events Cast Their Shadows 
Before? 

Boston 18 again enthusing on this property (G. E.) 
Yesterday's despatches from that city stated that the in- 
siders aver that the report for the year ending February 1 
will show a very good financial position, and some assert 
that before July 1, 1894, the General Electric Company 
will not only be out of debt directly, but Indirectly, with 
all endorsed bills receivable paid.— Wall Street News. 

Every large corporation which has gone into 
the hands of a receiver during the last six months 
has issued statements similar tothe above within 
ten days previous to the collapse. 


‘taken out only in rare cases. 


Recollections of Werner Von 
Siemens.* 


V.—Active Business Life Begun. 


Summary of Inventions Previous to 1850. 


For publication in scientific and technical 
journals there was no time; even patents were 
There was then no 
German patent rights, and in Prussia patents, 
given almost. arbitrarily for from three to five 
years, were therefore without practical value. 
The inventions aud improvements proceeding 
from us at that time therefore in the majority of 
cases lack the attestation of their origin by pub- 
lication or patent. 

A conspicuous illustration of this occurred a 
few yearsago. There turned up somebody in 
the United States who asserted that he was the 
inventor of underground conductors, especially 
of those insulated by gutta-percha, and who 
tried after the lapse of more than a quarter of a 
century to obtain a patent for the same, which 
threatened considerable loss to the large Ameri- 
can telegraph company. 

The company sent a special commission headed 
by their director, General Eckert, to Berlin, to 
search for verification by printed publications 
that in 1846 I had already introduced wires with 
gutta percha insulation. To their written en- 
quiry I was obliged to reply that nothing was to 
be found in print on the subject, but that the 
official records of the Staff Commission and of 
the subsequent Telegraph Board contained proof 
complete. 

This however did not suffice for the lawsuit. 
The Americans chose another very practical way 
to procure printed information on the matter. 
They advertised in several German papers that 
they would pay а considerable sum for a descrip- 
tion, printed in 1847, of the underground tele- 
graph lines laid on the track of the Anhalt Rail- 
way. That succeeded. After a few days there 
arrived from different places in Germany news- 
paper cuttings with the desired description. 
The commission congratulated me as the un- 
doubted inventor of the gutta-percha conductors 
and trave'ed home. 

The proposed publication of the results how- 
ever never came off, because, it is said, in the 
meantime а compromise with the reputed inventor 
had brought greater profit to the company. 

In Germany, after the construction of the lines 
to Frankfort-on-the- Main and Cologne, the sys- 
tem of underground communications had become 
the fashion. Not only were the Government 
telegraph lines from Berlin to Hambuig, Bres- 
lau, Königsberg and Dresden constructed under- 
ground with unprotected wires, buried at 
а depth of two feet, but even the railways pre- 
ferred to lay such underground lines, although 
the indications of the speedy destruction of these 
lines increased daily. Іп particular the destruc- 
tive Action of rats and mice became more evident 
—especially on the first lines, which were laid in 
the sandy railway embankments one and a half to 
two feet deep. The wires laid over two feet deep 
were indeed at first exposed to no such destruc- 
tion; but subsequently it occurred even in them. 

Ithen believed that а coating of lead would 
completely cope with this evil. To coat the wires 
with lead I proceeded at first in the following 
manner: Leaden tubes were straightened out, 
then & hempen band was blown through them by 
means of & bellows, and with its help the con- 
ducting wire insulatedby gutta-percha was drawn 
into the tube. Thereupon the tube was passed 


* Selected from Personal Kecollectiors of Werner Von 
Siem ens," recently published in America by D. Appleton 
& Company. New York, 416 pp.. 12m0, uncut edges, wide 
margin, photogravure portrait. 


through a draw-plate, in order to effect a firm at- 
tachment to the insulated layer of the con- 
duetor. We afterwards succeeded in pressing 
the leaden tube directly round the insulated wire 
when the lead had exactly acquired a certain 
temperature and permanently retained it. The 
difficulty of continually controlling this tempera- 
ture [ overcame by а thermo-electric arrange- 
ment. 

Such conductors, surrounded by lead casing 
were frequently furnished by Halske and me in 
the beginning of the fifties. So among others in the 
telegraphic system, which we set up for,the police 
service and the fire brigade of Berlin. These lead 
lines acted quite satisfactorily for & long series of 
years. They were then gradually replaced by 
cable conductors, yet lead conductors have re- 
mainedin excellent condition to the present day, 
after the lapse of 40 years. Only where the lead 
has come in contact with decaying matter in the 
soil, whereby the formation of acetate and car- 
bonate of lead is facilitated. is it liable to rapid 
destruction. 

The just mentioned police and fire-brigade 
telegraph was intended to unite fifty stations in 
different parts of Berlin with the central office of 
the police department and the central office of the 
fire-brigade, so that the report of fire might be 
simultaneously communicated to all stations, 
whilst the police reports were only to be received 
and comprehended at the central police bureau. 
Our arrangement solved this interesting problem 
very satisfactorily апа worked for over twenty 
years well and accurately, but then succumbed 
to the simpler Morse system. 

Morse's writing telegraph first became known in 
Germany through & Mr. Robinson who, in the 
year 1850, gave exhibitions with it in Hamburg. 
The simplicity of Morse's apparatus, the relative 
facility of acquiring the alphabet, and the pride 
which fills every one who has learnt to use it, 
and causes him to become an apostle of the sys- 
tem, havein & short time ousted all dial and 
older letter-printing apparatus. 

Halske and I at once perceived this superiority 
of the Morse telegraph, resting on manual dex- 
terity, &nd made it therefore our task to improve 
and perfect the system mechanically as far as 
possible. 

We gave the apparatus good wheel-works with 
automatic regulation of the velocity, a reliable 
magnetic system, sure contacts and commutators, 
improved the relays. апа introduced а complete 
system of translation. This consisted in an ar- 
rangement whereby all the currents circulating 
in a telegraphie circuit were automatically trans- 
ferred to а neighboring circuit provided with its 
own battery, so that the whole line was divided 
into severa] separate closed circuits, but yet 
without the assistance of the telegraph clerks of 
the intermediate stations communications could 
be directly held between the terminal stations. 

Such a system of translation I had elaborated 
ав early as 1847 for my dial and printing tele- 
graphs, and had laid before the Staff Commission 
an apparatus constructed by myself for this pur- 
pose, the so-called go-between (relay). Transla- 
tion however only attained its full importance 
through the application to the Morse apparatus; 
it came into use for the first time on the Berlin- 
Vienna line, which was provided in Breslau and 
Oderberg with translation stations. It may be 
here mentioned that the contrivance was subse- 
quently very considerably improved by Prof. 
Dr. Steinheil, the then Director of the Austrian 
telegraphs, by fitting an automatic contact to the 
wheel-work. 


My time on entering the business was entirely 
claimed by constructive work for the factory, and 
by thelaying down of numerous railway tele- 
graph lines undertaken by my firm. Still in the 
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winter of 1849-50 I found a period of leisure, 
which I employed in putting together for publi- 
cation my experiences on telegraphic communi: 
cation and apparatus. In April, 1850, I laid my 
wor , with the title '*Mémoire sur la télégraphie 
électrique,” before the Paris Academy of Sci- 
ences. This had been rendered possible to me 
through a lucky accident, which enabled me to 
meet in Paris my friend Du Bois-Reymond, who 
intended to present a work of his own to the 
Academy, and gave me his friendly assistance for 
the French remodelling of my essay. I still 
remember with great satisfaction thestimulating, 
and to me extremely interesting and instructive, 
time of this four weeks sojourn in Paris, the liv- 
ing together with friend Du Bois. and the inter- 
course with the most celebrated Paris savants. 
To the members of the committee appointed by 
the Academy for considering my work belonged 
Pouillet and Regnault. The report on my me- 
moir was read by Regnault at a sitting of the 
Academy, to which Du Bois and I had received 
formal invitations. Leverrier appeared ав op- 
poser, and defended the electro-chemical tele 
graph of Bain, which had likewise been pre- 
sented to the Academy. The presiding secré- 
taire perpétuel, Arago, however. cut short Lever- 
rier’s opposition by moving the thanks of the 
Academy for the memoir and its reception in the 
“ savants étrangers." 

This public testing of my literary firstling in 
the telegraphic domain by famous members of 
the first scientific tribunal in the world produced 
a deep and very stimulating impression upon me. 
Many reasons can be offered against such an 
official trial of scientific and technical perform- 
ances, which supplies a kina of hall mark and 
may easıly be very injurious to the free unfold- 
ing of science; itis indeed only admissible un- 
der full control by the publicity of the séanccs— 
can then however be very useful and stimula- 
tive. 

I content myself here with а concise summary 
of the most important scientific and technical 
improvements, the priority of which is secured 
to me by that publication : 

Introduction of the automatic break of the 
electric current at the end of every movement of 
the armature through а predetermined distance. 
Or one may putit thus: increase of the move- 
ment of the Neef hammer by & mechanism 
answering to the slide of the steam-engine. All 
automatic electric alarums without clockwork 
and many other constructions rest on this prin- 
ciple. 

Production of the synchronous action of two 
or more electric machines by allowing a fresh 
impulse to take place only when all the automatic 
contact- breakers are again closed, i. e., the arma- 
ture movement of all the apparatus inserted in 
the circuit is completed. 

Manufacture of insulated conductors for snb- 
terranean or submarine telegraphs by coating 
wires with gutta-percha. 

Construction of machines which press the 
gutta percha without seam round the wires to be 
insulated. 

Discovery of the phenomena of the charge in 
insulated subterranean or submarine conductors, 
and establishment of the law of the charge for 
open and closed circuits. 

Establishment of the methods, measurements, 
and formules for determining the place of faulty 
conduction and insulation in subterranean cir- 
cuits. 

Through the admission of my memoir into the 
“ savanta étrangers," and another essay pub- 
lished the same year in Poggendorff's Annalen 
On electrical lines and apparatus,” which re- 
produced entire the contents of the memoir so 
far as they had reference to underground elec- 
trica] lines, my priority in respect of various 


scientific and technical achievements has been 
placed beyond dispute. Nevertheless, unwar- 
ranted claims to certain of them were subse- 
quently raised in divers quarters. This leads me 
to make here a few remarks on the need of an 
international literary tribunal, which has in 
recent times come to be felt with increasing 
acuteness. It must first of all be granted that in 
the course of the last decennia it has become 
ever more difficult, nay almost impossible, com- 
pletely to sarvey the vast mass of material con- 
tained in scientific and technological prblica- 
tions, in many different languages moreover. It 
is also natural that those who are entirely ab- 
sorbedin their own special work, but especially 
those who actively co-operate in furthering the 
development of the technical application of pl ys- 
ical science, find but little leisure to make a 
thorough study of the doings of others working 
on the same or on related lines, even if masters 
of the several languages, and that they in general 
have also little inclination to turn their attention 
to the past. Asan example of this I might point 
to the most highly gifted and copiously inven- 
tive physicist of any age, Faraday. He got to 
know the insulation with pressed gutta-percha 
only many years after its invention, when it be- 
gan to be employed in England for submarine 


cables, the external protection of the insulated 


conductor being secured by surrounding the 
latter with iron wires. The surprising phenom- 
ena of electrical charges, which Faraday ob- 
served in these cables. induced him to publish an 
essay on the subject. When Du Bois-Reymond, 


ment, thereby giving the progress about 
to be described its place in the historic 
evolution—a custom which unfortunately has 
never been observed in other countries with like 
conscientiousness. Hence it has hitherto been 
the peculiar glory of the Germans to recognize 
more than other nations the services of foreign- 
ers, and always to connect their own achieve- 
ments with those of their precursors. This has 
been essentially facilitated by the knowledge, 
more diffused in Germany than in other coun- 
tries, of foreign languages; but even apart from 
that, German science has always regarded it as a 
point of honor to practise literary justice equally 
towards natives and foreigners, and let us hope 
that this will be so also in future and that we 
shall thereby be spared the literary piracy which 
anhappily threatens to become prevalent even 
among ourselves. 
( To be Continued. 


An Electrical Fountain. 


Thejvarious exhibitions which have been held 
during recent years have done much to stimulate 
electrical developments, especially on the artistic 
and spectacular side. 

The electrical fountain is one of these produc- 
tions and visitors to Paris and Chicago will recall 
the fascination that surrounded the extraordinary 
brilliancy produced by & combination of power- 
ful streams of rising and falling water the main 
body of which was made to, assume in rapid succes- 
sions the varying;tintejof thezrainbow, while the 
scattering drops and spray glistened and flashed 
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however, sent him without furtker comment a 
copy of my memoir presented to the French 
Academy, Faraday did not lose any time in fol- 
lowing up his first work with another, in which 
he cited the relevant sections of my treatise, and 
made the declaration that the priority both of the 
observation and also of the explanation of the 
phenomena belonged to me. Other English 
writers, as Wheatstone, Jenkin and many others, 
bave certainly not troubled themselves about 
either this declaration of Faraday’s or any of 
my other publications. 

In Germany the good custom formerly prevailed 
of always prefacing the description of one’s own 
scientific or technical discoveries and in- 
ventions by a description of the achieve- 
ments of predecessors in the same depart- 


like the dew in the morning sunshine. The con- 
tinued development of electrical science and a 
constant demand for something new were united 
in the evolution of the electric fountain display 
at the World's Fair, which was one of the most 
attractive features in the electrical] department. 

So attractive are these displays that corpora- 
tions and private individuals have conceived the 
idea of beautifying public parks or private 
grounds by the erection of electric fountains 
upon them. 

Lincoln Park, Chicago, has had for several 
years & most elaborate fountain of the kind, which 
is & never ending source of wonder and delight 
to the crowds who visit that favorite pleasure re- 
sort. Kansas City likewise was fortunate enough 
to secure one about а year ago. 
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A public spirited citizen of Lynn, Mass., now 
deceased, conceived the idea of bequeathing a 
sum of money to the City Council for the express 
purpose of erecting and maintaining such a 
fountain, and theaccompanying illustration, with 
the following description, illustrates what has 
been attained and accomplished in carrying out 
the wish and intent of Mr. Wm. Shute. 

The amount of the legacy, we believe, was 
something like $2,500, not an extravagant amount 
to be sure, but which, now that it has been 
judiciously expended, has produced something 
which may be considered ‘‘a thing of beauty,” 
and therefore will be ‘‘ a joy forever.” 

Some time ago the City Council advertised for 
bids from firms desirous of building and equip- 
ping this fountain on the Lynn Common. The 
award was finally made to the Franklin Electric 
Company, Kansas City, Mo., a corporation which 
makes а specialty of such work. 

Mr. W. H. Blood, Jr., one of the principals in 
the Franklin Electric Company, took personal 
charge of the work, designed the entire structure 
and gave it his personal supervision until tom- 
pleted and accepted by the city of Lynn on 
Thursday evening, October 5. 

In describing the fountain we may say that on 
Lynn Common there is what is known as the 
Frog Pond, in the centre of which the fountain 
has been erected. It consists of a circular wall 
built of field or cobble stones, some eleven feet 
high from base to parapet. The inside of the 
circle, which is about fourteen feet in diameter, 
is roofed over flat about four feet below the para- 
pet, thus forming a submerged chamber about 
seven feet high and perfectly watertight. In 
this chamber have been installed all the appa- 
ratus requisite and necessary for producing the 
weird and beautiful effects that render it the 
most brilliant novelty in the East. 

Looking at the structure from the edge of the 
pond there is no apparent entrance to the foun- 
tain except by climbing the wall, which forms a 
large bowl or miniature pond, in which, however, 
there is no water. In the floor of this bowl, 
which of course forms also the roof of the sub- 
merged chamber, is a trap door leading to the 
room below. There are also five circular windows 
in this roof, one in the centre and four equidis- 
tant around it, fitted with thick sheets of glass. 
Over these windows are water pipes, bent in oir- 
cles and perforated with small holes through 
which the water is forced. 

Inthe centre of each circle nozzles are fixed, 
the apparatus pointing upward. The central 
window has two circles of pipe, one within the 
other, in the centre being fixed a four-armed re- 
volving arrangement for throwing a rotating 
twisting spray. 

Beneath the windows are parabolic reflectors 
in each of which are fixed, not vertically as in 
the ordinary arc lamp, but horizontally, twocar- 
bons which form the arc lights, the rays from 
which shoot up through the windows into the 
rising and falling columns of water with an inten- 
sity that is fairly dazzling. By this means the 
water is simply illuminated, nothing more, and 
additional devices have to produce the changes 
of color which it is impossible to adequately de- 
scribe. These changes are wrought out by an 
ingenious arrangement somewhat as follows: 
Between the upper flat open sides of the reflec- 
tors and the upper side of the circular windows, 
close under the roof of the chamber, are revolving 
frames containing six compartments filled in 
each with a different colored glass. These frames 
revolve horizontally on pivots by means of a 
sprocket chain connecting and moving them 
simultaneously. As the different colored glasses 
pass into the focus of the arc light the color of 
the water rising and falling outside is changed. 
This practically includes the whole electrical 


apparatus. The supply of water, however, is 
secured tothe different circular pipes and groups 
of nozzles by a novel arrangement of pipes and 
valves that display much ingenuity in their in- 
stallation. A big supply pipe coming up from 
the floor branches off into a number of smaller 
pipes, graduated in size like the pipes of a church 
organ, and each supplied with a valve. 

Through one large pipe flows the water supply 
to the outer circle over the centre window; 
through another the water flows to the inner 
circle over the same window. A third pipe sup- 
plies water to the four outer circles; a fourth 
pipe to the central nozzle; a fifth to the central 
whirligig, and the last and smallest pipe of all to 
the four outer nozzles. 

By the aid of these series of pipes and valves, 
and а plentiful supply of water, when the foun- 
tain is to be played, two men are enabled to pro- 
duce the most brilliant effects. One man manipu- 


lates the valves while the other attends to the. 


revolving colored glasses. Combinations and 
changes can be effected instantaneously. 

As we have above stated, the fountain is the 
gift of a deceased citizen, and will be forever 
known asthe Shute Fountain. that being the 
name of the donor. 

After the work was completed, it was exhib- 
ited in operation by Mr. Blood on several even- 
ings, to the intense delight &nd admiration of 
thousands of spectators. On the evening of Thurs- 
day, October 5, the fountain was finally ex- 
hibited before being accepted by the City Coun- 
cil. On that occasion there was в crowd of some 
25,000 gathered on the Common, the Thomson- 
Houston Brass Band was in attendance, the 
entire City Council attended in a body, and ata 
given signal the water was turned on, current 
was switched in from the street circuit, and the 
light flashed forth in variegated tints. 

Brief speeches were then made by prominent 
citizens, the designer and builder, Mr. W. H. 
Blood, Jr., receiving warm congratulations, An 
address to Mrs. Shute, wife of the donor, who 
was too ill to be present, was received with accla- 
mation,and sent to her residence accompanying a 
handsome floral tribute. The Mayor accepted 
the fountain as a gift to the city, and with 
music, the playing fountain and general jubila- 
tion, the enthusiasm was kept up until a late 
hour. 


A Foreign Notice of American Work. 


BY ARTHUR SANKEY. 


The comments of the London Electrician of 
December 1 on Lieutenant Patten’s recently 
published description of ‘‘ A System for Obtain- 
ing High Frequency Currents by Mechanical 
Means ” should not be allowed to pass unnoticed. 
Judging from the lines quoted below it would 
seem the writer of them had not looked over the 
article he refers to in the New York Electrical 
World of November 18. He says: 

„The device might have been useful for the 
production of very high frequency currents for 
theoretical purposes if it had turned out that the 
frequency was doubled at each additional arma- 
ture, ав in that/case only а few armatures would 
have been needed to produce very rapid alterna- 
tions, but, unfortunately, the frequency is only 
increased by а constant amount with each suc- 
cessive armature, and the chief value of the 
method for experimental purposes is found in 
cases where it is desired to know the exact fre- 
quency.”’ 

Those lines contain about as much misrepre- 
sentation of facts as could well be put into so 
many words, and though I am myself a Britisher, 
chance made me Lieut. Patten’s assistant at his 
laboratory through all the course of experiments 
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described in his beautiful series of ‘‘ Laboratory 
Notes," published in the Electrical World ot 
New York, and the experiments he describes are 
not fictions—they are facts. 

If there is а feature of any value in his method 
of obtaining high frequency currents by me- 
chanical means, it lies in the fact that the appa- 
ratus does precisely that which the London re- 
viewer damns it for not doing, and such blunders 
in reviewing are only pardonable when done on 
purpose. 

In the first column of Lieut. Patten's descrip- 
tion of his multi-frequency experimenta we find 
the following : 

"Plainly in such a system the frequencies 
from one machine to the next go on doubling, as 
the series 2, 4, 8, 16, etc. Thus, if the first ma- 
chine had twelve poles and made forty revolu- 
tions a second it would give 480 reversals a 
second, while the third would give four times 
this frequency or 1,920 a second.” 

Is there any ambiguity or haziness about that 
statement ? 

Quoting а few lines further on he says: “А 
practical speed for such machines gives 1,200 re- 
versals at the first machine for the initial fre- 
quency—nearly 10,000 a second at the fourth, 
about 20,000 at the fifth, and the eleventh arma- 
ture in series would give more than a million and 
& quarter reversals a second of absolutely uni- 
form frequency.” And this is what our critic 
refers to as the unfortunate and lamentable fact 
that the frequency is increased only by a con- 
stant amount at each successive armature of such 
a machine,” and were it not for this tre machine 
might have been of some use for something. I 
would indeed like to know how а machine can 
be figured out to give a constant increase at 
each successive armature as stated by the Elec- 
trician. 

Do Mr. Trouton's foctsteps referred to show 
that? If they do I think Lieut. Patten would 
like to see them and follow them carefully asfar 
as they go in that direction. 

Now, here are some of the possibilities of 
the system described апа put into operation at 
Lieut. Patten's laboratory : 


Assume the machine spindle to revolve at fifty 
revolutions a second. Let there be twenty-four 
field poles for each armature, and let there be 
fourteen successive armatures secured to the 
common spindle. The first armature would evi- 
dently give 1,200 alternations’per second and the 
successive armatures up to the fourteenth would 
give the following different frequencies : 2,400— 
4,800 — 9,600 — 19,200— 88,400 —76,800--158,600— 
807,200 —614,400—1,228,800—2,457,000— 4,915,200 
--9,880,400. 

Thus you have quite а selection to choose 
from, that ranges from about 1,000 to 10,000,000 
reversals a second. But that is not quite all the 
system is capable of giving, for suppose we vary 
the speed by-1 per cent., or 2 per cent., or 10 per 
cent., or any desired amount, then any one of 
these variour higher frequencies wil] beincreased 


or diminished by 1 per cent., or 2 per cent., or 10 


per cent. of its respeotive value as above given. 
The system is thus not only capable of giving 
any frequency desired, but we are enabled to de- 
termine just what the frequency is, and ho!d any 
desired rate within very narrow limits of varia- 
tion. The more complicated questions concern- 
ing the self-induction effects, capacity of conden- 
sers, etc., are out of place here, I simply contend 
that Lieut. Patten has invented and put into 
operation a system of obtaining high frequency 
currents by mechanical means by which he can 
obtain almost any desired frequency and know 
just what the frequency is апа hold it nearly 
constant or vary it as desired, and I seriously 
doubt that there is any other way under the sun 
to do it. 


A Miniature Electric Railway. 

Among the novelties in electrical ioys which 
are to be found in the holiday displays is an 
electric railway such as is shown in the following 
cut, which operates on a small battery current. 
The car trucks are 15 incheslong, and the gauge 
of the wheels 34 inches. The different styles of 
car bodies are made interchangeable, and may 
be used on any truck. The track is made of 
hard roiled brass and serves as в conductor for 
the current. 

The motor is of the Premier No. 1 type built 
by M. R. Rodrigues, of Brooklyn,and is supplied 
with a pole changer so that the direction of the 
cars may bereveised. The motor is the single 
reduction type. the reduction being seven to 
one, and with half an ampere at six volts the 
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larger patronage between the cities of Cleveland 
and Berea, where there is located quite a flour- 
ishing seat of education kuown as Baldwin Uni- 
versity. 


The road follows substantially the general di 
rection outlined in the accompanying map, shown 
as Fig. 1. From this it will beseen that at Kam's 
post-office the road approaches near to Rocky 
River, whose precipitous banks upon either side 
make a ramble among the picturesque scenery 
which borders its sides a most delightful pleas- 
ure, and with this facility of transit open to the 
public, “адау in the country " is at once avail- 
able to any one disposed to take advantage of it. 
This system certainly cffects a large saving in the 
matter of equipment, since it is well known that 
the cost of overhead construction for a distance 


A MINIATURE ELECTRIC RAILWAY. 


motor car if loaded with two pounds will draw a 
trailer with a load of eight pounds and will 
ascend considerable grades with ease. 

At any point on the track а switch block, 
consisting of an angular block of wood, may be 
placed, which engages the lever of the pole 
changer and reverses the direction of the car 
automatically, so that by placing aswitch at each 
end of a straight track the cars will run back and 
forth without attention. The track may also be 
laid either curved or circular at any radius above 
thirty inches. The truck is fitted up with springs 
and journals, and is substantially built to stand 
rough usage. 

The complete outfit consists of one motor 
truck, three cars, the locomotive cab, passenger 
and freight cars. three cells of Premier No. 2 
battery, 18 feet of track and necessary connec- 
tions. А power house is provided at extra cost, 
which is used as a containing box forthe batter- 
ies. These cells will run the cars for about 
thirty-five hours at a cost of fifty cents. Any of 
these parts are sold separately, and the outfit is 
easily set up and run by any intelligent child. 

The price of the complete set is $25, and a mo- 
tor truck and one car body $10. A locomotive 
with one battery which will make eight miles an 
hour and an electric launch are also about to be 
placed on the market. 


The Cleveland and Berea Electric Road. 


' This company has for some weeks operated its 
road with & storage battery car, of the Ford- 
Washburn type, with attendant success. The 
road is built of 60 pound rails, and extends along 
а publie highway from the Henley street termi- 
nus of the Cleveland City Railway Company's 
Lorain street line to Berea, some ten miles 
distant. The roadbed has not yet been placed 
in the best condition, some of the curves 
needing easing up, and quite а material amount 
of ballastirg is yet necessary. There are two 
grades of about 6 per cent. near the Cleveland 
end of the line, and at the Berea end there is 
quite а perceptible grade where the track passes 
beneath the Big Four railroad. 

À number of the curves on the line are exceed- 
ingly sharp. Several bridges of considerable 
height are crossed, and a ride along this line is a 
rare treat. The scenery is quite varied; and 
from the fact that the section, through which 
the road passes is quite thickly populated fora 
country district, large patronage from this direc- 
tion can reasonably be expected, as well as the 


from eight to ten miles isa material obstacle, 
which undoubtedly stands in the way of many 
projects of this kind, for it is clearly obvious 
that the field of the trolley is confined to the 
shorter lengths of trips with a maximum number 
of car equipments, as against the field which 
seems to be difficult for the trolley to enter- 
viz., the long trips and a minimum number of 
cars. 

So far but one car has been placed in opera- 
tion, making six trips daily, three in each direc- 
tion, leaving the Cleveland end at 8:30 a.m., 1:30 
P. M. and 6:30 evening, and on the return trips 
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leaving Berea at 6:30 A. M., 11:30 А. м. and 
4:30 P. M. 


The trip was made son:e days since by the 
writer, leaving the Lorain street terminus on 
schedule time at 1:30 P. M., in company with Mr. 
George А. Ford, president of the Ford-Wash- 
burn Store-Electro Company, and G. A. Wash- 
burn, inventor of the system and electrician of 
the company, and a complement of passengers. 

Mr. Washburn was at the controlling stand, 
and manipulated in an expeditious manner allthe 
successive movements of the car throughout the 
trip. 


The car is equipped with 168 cells, and the 
controlling stand is provided with four successive 
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positions which first divide the cells in four sets, 
placing them all in parallel; second, placing the 
cells in two sets and connecting them iu parallel; 
third, placing them in series; and fourth, being 
the position when the cells are disconnected 
entirely. The first position gives 84 volts. the 
second 168, and the third 330. From this the 
following ammeter and voltmeter readings will 
be more intelligible : 


The battery after being charged for about half 
ап hour through a connection tothetrolley wire, 
responded readily to the controlling lever, and 
the car quickly got under speed, to encounter 
within a few hundred yards the first grade of 5 
per cent., which demanded an output from the 
battery of 90 amperes for a period of at least 
five minutes. The car, of course, did not travel 
at the speed it would if the controller had been 
placed in the third position. Ordinarily, on the 
level, the amperes required fur the second posi- 
tion of the controller varied between 35 and 50, 
according to the condition of the track, while 
with the third position the ampere output ranged 
from. 20 to 30. 

Quite a large number of stops were made be- 
tween Cleveland and Berea. the most in and 
about Rockport, where the line first crosses the 
Lake Shore aud Michigan Southern Railroad, 
and the heaviest grades of the whole line had to 
be encountered in the outward trip. Near Berea 
the Lake Shore track is crossed a second time, 
and about а half mile nearer to the Berea termi- 
nus the track passes underneath the Big Four 
Railroad. At this point there is quite a grade on 
either side of the depression of the track. 

The run was made in a little less than an hour, 
and the voltage of the cells as the car stopped 
within the temporary power house was 886, ог 
two volts per cell. 
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Change, of Name. 


Prof. Wilbur M. Stine, director of the depart- 
ment of electricity at the Armour Institute, Chi- 
cago, in addition to his other duties, will have 
editoria) charge of the monthly magazine, 
Electrical Engineering, aud of the month] 
summary of current technical] literature, whic 
heretofore has borne the title of De Land's 
Nynoptical Index, but hereafter to be published 
under a separate cover bearing the title of Elec- 
trical Literature, Mr. Fred. De Land will re- 
tain the business management of both publica- 
tions. 


Trade Note. 

The Interior Conduit and Insulation Company 
have recently sold Lundell motors, which are to 
be installed on the U. S. S. New York, now on 
the dry dock at the Brooklyn Yard. 
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Whom Does If it is a fact, as reported, 
Patent Litigation that Mr. Frederick P. Fish 
Benefit ? has handed in his resigna- 
tion to the Board of Directors of the General 
Electric Company, there 1s only one sensible 
way to act upon it: it should be accepted by 
acclamation, not that Mr. Fish is either a dis- 
honorable or an incompetent man, but because it 
is essential to the very life and existence of all 
the large manufacturing companies that ill ad- 
vised patent litigation cease. 

A direct saving of $25,000 a year in salary 
would be made by Mr. Fish's retirement, and 
this should be followed by the dismissal of every 
member of the legal staff except perhaps one or 
two to handle the routine matters of the office. If 
the General Electric Company had inaugurated 
this plan immediately upon its beginning busi- 
ness, the sales of the company would have been 
at least 25 per cent. larger, thousands of friends 
would have been saved to it, its suspended 
dividends could have been paid, and ELEC- 
TRICITY's campaign would not perhaps have been 
made. 

Mr. Fish came into the electrical business 
fresh from his great successes in telephone 
litigation, He had proved himself a splendid 
lawyer. but like a great many others who have 
achieved fame at the bar, his head was so full of 
law that there was little room left for a clear 
understanding of the business situation. 

He fell short of true greatness in that he was 
a lawyer only, and not a wise and broad-minded 
counsellor. 

His perception of legal points was accurate, 
but he seems to have failed to see the differ- 
ence in breadth and scope between the telephone 
business andthe general electrical business. He 
failed utterly to realize that while the opposition 
in the establishment of the telephone monopoly 
had been fierce, the fight being won only after an 
exhaustin g cuntest, all the opposition in the 
telephone business was as nothing compared to 
what he had to meet in the electrical field. 

In the telephone matter not over a half-dozen 
rival inventors appeared to offer serious contest 
to the claims of the Bell people; the art was little 
known and had tempted few workers; there was 
no established manufacturing business whatever 
in the opposition. 

How different the situation in the electrical 
business. Here the fundamental principles of 
the art had been an open book for years; they 


had been taught in schools and colleges, and. 


scores of able inventors had been at work, each 
contributing something towards the completion 
of successful systems for lighting and power; no 
one man had ever assumed to claim it all; manu- 
facturing plants were scattered throughout the 
country, and millions of capital were invested. 
Those engaged in the business were neither 
thieves nor poachers; they believed they had а 
legal right to be in it, and their belief was backed 
up by the opinion of every man well informed 1n 
the history of the art that the moral and legal 
rights were not held by any one man or any 
one company or possible combination of com- 
panies. 


Thus the opposition were not fighting for an 
idea; they were fighting for their vested property 
rights, and they were bound to fight like good 
Americans. 

That they have done so Mr. Fish and his as- 
sociates now know. Similar knowledge a few 
years ago would have saved millions of money to 
the companies which has now been scattered 
among lawyers, strikers and “ experts,” who 
have disgraced the whole system of expert testi- 
mony. 

Under the pressure of the bitter and blood- 
thirsty competition which has prevailed, many 
deals have been made, collusive suits have been 
brought between two of the rivals, snap judg- 
ments procured, and so on to the nauseating 
end. But in each one of these cases the next 
turn of the wheel has changed the respective 
positions of the companies that joined hands for 
the nonce, leaving one or the other worse off than 
if no deal had been made. Collusive lawsuits, 
like chickens, always come home to roost. 

All other litigation has been of minor import- 
ance to that over the incandescent lamp, and ' 
even & brief study of the lamp situation to-day 
should cause the stockholders in all the large 
companies to asserttheir rights, and demand that 
litigation be stopped. The lawyers have had 
their innings; the stockholders should now have 
theirs. Millions of money have been spent: 
valuable time wasted and splendid energies ex- 
hausted, to establish the fundamental Edison 
lamp patent. 

What has it all amounted to ? What electrical 
company is receiving one dollar of benefit ? 

After lawsuits without end, the legal fight is at 
best а draw, there is no monopoly in sight, and 
with only а few months more of life for their 
patent the owners themselves are compelled, in 
order to maintain an even footing in the busi- 
ness, to reduce the price of lamps to a point 
where profits are cut in two, а price which, if 
the owners of the patent sold all the lamps dur- 
ing the next ten years, would not reimburse 
them for the raoney spent in litigation. 

And even now, after the public acknowledg- 
ment, by this reduction, that the /arge profits, 
which are generally held to be all there is worth 
fighting forin patent suits, are gone forever, 
lamp litigation still goes on apace, We have 
now awaiting decision the Buckeye case at 
Cleveland, where it is held the Edison patent has 
already expired; the Oconto case, the cases against 
the Novak people and De Khotinsky, and per- 
haps others. 

With the legal right in this lamp patent we 
have not at present to do; the moral right was 
buried long since under tons of printed misstate- 
ments, perjured testimony and oratorical rot. 

We repeat the question, Is it nottime for the 
stockholders to take things into their own hands, 
throw overboard the lawyers, who are not wise 
counsellors, and who delight in showing their 
legal prowess, through long years of arguments 
and rearguments, while others foot the bills? 

For several months the legal staff of the Gen- 
eral Electric Company has been busy in prepara- 
tion for numberless suits on the feeder patent. 
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One of these suits has been begun against the 
firm of contractors, E. G. Bernard & Company, 
who were about to install a plant at the Water- 
vliet Arsenal, for which they had purchased 


Siemens & Halske apparatus. А preliminary in- 


junction, based on the claim of intende‘linfringe- . 


ment, wasgranted against the Bernard Company, 
and the hearing is set down for January 2. 

Another suit has been brought against the 
Westinghouse and New York Insulated Wire 
companies for an alleged infringement on the 
World's Fair plant. We are not familiar with 
the plan pursued at the plant in question, but 
certain it is that even admitting the validity of 
the feeder patent (which we are not prepared to 
do) no one needs tn infringe it. There are vari- 
ous ways of accomplishing the same object with- 
out doing so. 

Feeder patent litigation has in it the possibili- 
ties of great annoyance, of an expenditure of 
large sums of money, of another rich harvest for 
the lawyers and venal experts, but not one dollar 
of revenue to the owners of the patent. 


It is 8 matte: of history that a short time before 
the consolidation of the Edison and Thomson- 
Houston interests a conference between these 
two companies and the Westinghouse Company 
was held to discuss this subject of patent litiga- 
tion. А comparison of notes showed that all 
three had spent enough in lawsuits to pay full 
dividends for a number of years. It was agreed 
without discussion to discontinue the suicidal 
policy, and to compete on more sensible grounds. 
Not the least of the evils brought about by the 
combination referred to was the enforced nullifi- 
cation of this agreement or understanding 
among gentlemen." 

It is a fact which ought to have penetrated the 
heads of the stockholders long since, that the 
patents in this business worth fighting for are 
few in number, and that the revenue from а 
thoroughly established patent is not likely to re- 
turn half the cost of litigation. Thelamppatent 
more nearly approached the control of an 
essential feature than any other, and in this the 
results are plainly seen. Patents on minor de- 
tails, once established, will be avoided апа ren- 
dered of no avail by scores of the bright minds 
engaged in the business, who will accomplish the 
same object in other, often better, ways. 

Patent suits so far have injured many and 
benefited none. If the trade is ever to be con- 
ducted on a profit earning basis, it will be after 
patents suits are dropped and the money and 
energy thus saved are directed to pushing the 
business in legitimate ways, perfecting the 
manufactured product and reducing its cost to 
the consumer. 

A group of maniacs or savages standing ор а 
narrow cliff might enter into а general struggle 
to see who would be the man to secure a monopoly 
of the position after the others had been hurled 
over the edge; civilized and sensible men, how- 
ever, would prefer to go about their natural 
business, 

We do not hold that patents should not be re- 
spected. They should be. More than this, they 
are respected, when properly used by their 


It will be remembered that all the 
independent lamp makers stood in readiness a 
year ago to pay a royalty of ten cents per lamp to 
the owners of the Edison patent. Would it not 
have been a wise move to accept that proposi- 
tion? Vast legal expenses would have been 
saved, and the patent would have been produc- 
tive of a good income. 


Owners. 


To properly appreciate the status of inventors, 
and owners of patents, it is only necessary to 
study the Constitution of the United States. 
There are not three interested parties — the 
Government, the people and the inventor—but 
only two, the inventor and the people, as the 
Government and the people are one. 

The intention of the people in establishing the 
patent system was to stimulate inventions for the 
benefit of the people, with consequent benefit to 
theinventor. Patentshandled ina business-like 
manner should be, and will be, recognized, re- 
spected and treated with proper consideration. 
Used as a club, to force something to which the 
inventor is not entitled, they are sure to meet 
with an unconquerable opposition—the opposi- 
tion of right and justice. 
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Electrical The question of fire risks from 


Fire electrical sources is one that is 
Risks. constantly being agitated 1 y dif- 
erent boards of fire underwriters throughout the 
country, and the prominence which has been 
attached to the subject has given rise to an ex- 
aggerated opinion on the danger of electric 
wires in the minds of the public. While a num- 
ber of fires have been traced to electric wires, 
the proportion of these is very small compared 
with almost any other of the ordinary causes of 
fire, and in every instance the trouble can be 
traced to some defect of material or construction 
due to carelessness or cheap work. Every elec- 
trician feels confident that electric illumination 
is the safest possible method of lighting that has 
ever been devised, but this opinion will earry but 
little weight with the public as long ав fires occur 
from this source, nor does the assertion that olec- 
trical wiring can be made absolutely safe make 
the risk any more desirable to the underwriters 
whose experience has been gained from several 
years' statistics. 

In view of the fact, however, that in many 
cases the theoretical sufety of electrical systems 
has not been demonstrated in practical opera- 
tion, it is pertinent to inquire into the reasons 
for these failures, and to distinguish between any 
inherent defects in the system and the possible 
faults in the workmanship or materials employed. 
The electric light and electric railway wires are 
the only ones which in themselves present any 
great element of danger, and the telegraph and 
telepbone circuits are merely considered as risks 
on account of their possible connection with the 
circuit carrying heavy currents. The multiplicity 
of overhead wires in many streets, to which may 
be added their often miserable and shiftless ar- 
rangement, has made this crossing between dif- 
ferent circuits a too common occurrence, and 
besides the direct danger from fire this has fre- 
quently seriously handicapped the firemen in 


their work. This argues at once the necessity of 
first-class line work and the importance of high- 
class insulation; and although the most of the 
work put up at the present time is & great im- 
provement over that of the past, there are hun- 
dreds of lines all over the country that testify to 
the ignorance and carelessness in regard to aerial 
lines a few years ago. Wherever such lines re- 
main they involve a grave danger and will even- 
tually, if not replaced, result in the demand to 
place all street lines underground. 

The electrica! companies in New York City 
were forced to make this change at a very great 
expense on account of the dangerous condition 
of the overhead lines, many of which had been 
abandoned. As a single bad line may cause 
trouble with every other line with which it may 
come into contact, it behooves every company to 
рау strict attention to its line work in order to 
avert the cost of underground construction, 
which will be likely to follow any succession of 
accidents. 

It is within the reach of every city tu bury all 
wires except the trolley lines, and now that the 
practicability of underground wires has been 
proved, and with that construction the compan- 
ies are forced to maintain a high standard of 
insulation in order to operate, this method is 
likely to be demanded if any provocation exists. 
The poor work which remains from years ago 
will always remain a menace to safet~ as long as 
it is in existence, and until it is entirely weeded 
out electricity cannot attain the standard of 
safety which under proper conditions it deserves. 
The subject of interior wiring will be considered 


in the next number. 
....(--.... 


THE PATENT litigation of the General Electric 
Company has been a series of blunders. The 
greatest blunder of all has been in attacking a 
plant in which the Siemens & Halske Company 
have a direct interest. A mine of information as 
to the history of the art has been dug into, and 
the utter confusion of the General Electric Com- 
pany is inevitable. 


Регвопа! 


Mr. Alex. H. Lewis, now representing the Cur- 


tis Electric Company in the West, was in town 
last week. 


Messrs. James I. Ayer and Н. P. Broughton, 
two gentlemen well known to mostof our readers, 


have started in business as consulting engineers 
at St. Louis, under the firm name of Jas. I. 
Ayer & Company. 


Mr. F. R. Chinnock, who has many years of 
successful work to his credit in the electrical 
field, has resigned theagency of the Ball Engine 
Company in New York, and will again be identi- 
fled with the electrical] business directly ав repre- 
sentative of the Excelsior Electric Company. 


Messrs. C. H. Angier & Company have suc- 
ceeded Claflin & Kimball as agents for the Mather 
Electric Company in New England. Mr. Angier 
has had charge of the selling department of the 
Mather Electric Company. Mr. C. A. Bowditch 
will be at the head of the motor department of 
the new concern. 


The Correspondence School of Messrs. E. P. 
Roberts & Company, in Cleveland. isin a flourish- 


ing condition, and has proved a thorough suc- 
cess. 
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What Judge Shipman Said as to Non- 
Infringing Lamps. 


Considerable comment has been heard on the 
remarks made by Judge Shipman during the 
hearing in the Novak lamp case at Hartford in 
regard to the stopper lamp. The matter is of 
great importance, and the correct version is here 
printed for the first time, from the stenographic 
report taken by our Mr. W. S. Key : 


Judge Shipman said that in some of the cases 
which had been tried certain rebuttal evidence 
had been put in and accepted as being relevant 
to the case. In the Novak case, then under 
consideration, any rebuttal evidence would be of 
slight importance. This, however, applied only 
to infringing lamps; if a lamp that really did not 
infringe the Edison patents was brought into 
court, rebuttal evidence might not be admitted, 
апа he (Judge Shipman) conceived of such а 
case coming up for settlement at some time, for 
there was a lamp that had been made for some 
time past, in faet was being made now and sold 
in quantities, that apparently did not infringe. 
It was known as a ‘stopper lamp,’ and was 
being made by the Westinghouse Electric Com- 
pany. He had heard that lamp spoken of dis- 
paragingly by some as though it were a failure. 
Be that as it might, there was the fact that the 
Westinghouse Electric Company had introduced 
the stopper lamp as an economical, efficient and 
commercially valuable device; they contracted 
to light the whole of the World's Fair buildings 
with that lamp, and did so satisfactorily, and he 
had yet to learn that the Westinghouse Electric 
Company was any poorer as the result of intro- 
ducing and using its stopper lamp." 


A Boston View. 


(From the U. S. Investor.) 


The feeling existing between the two factions In the 
General Electric Company does not seem to be the 
pleasantest, and if it were in their power to do so, there 
can be no doubt that the old Thomson-Houston crowd 
would be glad to take measures to get their company back 
into their hands. It seems to be good opinion that. they 
would welcome the opportunity to bring suit for the 
annulment of the agreement on the ground of misrepre- 
sentation. We understand that it is claimed that after the 
consolidation 1t was found that the Edison Company came 
short about $1,000,000 of possessing the amount of assets 
credited to 1t before that event. In addition to this there 
was the enormous floating debt of the Edison Company , 
concerning which the Thomson-Houston people claim to 
have beenin ignorance. The belief that these two com- 
panies will eventually be severed has gone so far that the 
policy of the ''homson-Houston, ав а separate concern, із 
already being outlined. The company, іг is said, will in 
the future lay itself out on the street railway business, 
paying little regard to the present lighting business of the 
General Electric. It 18 said, however, that Prof. Thomson 
has perfected a new incandescent ligh’, whichis superior 
to anything yet put on the market, and that he has as- 
signed this to friends of the old Thomson-Houston Com - 
pany outside of the General Electric. 


There would be no necessity for outlining the 
policy of the Thomson-Houston Company under 
these circumstances. This company has always 
followed the golden rule in its treatment of com- 
petitors and licensees, ** Whatsoever ye would 
that men should do to you, do ye even so to 
them." Of course it would not at this late day 
deviate from the policy whieh has made it 
beloved by all. 


National Electric Light Association. 


At a meeting of the Committee on Arrange- 
ments, held in Washington on the 19th inst., the 
Ebbitt House was selected as the hendquarters 
of tbe Association for the Convention in Febru- 
ary. 

The meetings will be held in Grand Army Hall, 
1412 Pennsylvania Avenue, within one block of 
the hotel. 


ELECTRICITY. 


The Electrical Transmission of Power from 
Niagara Falls.—lIvV, 


BY PROF. GEO. FORBES.” 


GENERAL DESCRIPTION OF A 5,000 H. P. ALTERNATOR. 


On the bed-platé а vertical cylinder is bolted, 
with projections to support the fixed armature 
and the bearings of the revolving part. The 
armature coils are wound independently and can 
be removed and changed. "They are fixed in slots 
in the fixed armature, They are encased in an 
oil-tight casing through which oil ean be circu- 
lated. The field magnet is external to the arma- 
ture, and has the poles pointing radially inwards, 

It consists preferably of forged steel supported 
by a spider with eight arms, which may be of 
steel with & covering of thin sheet metal, on 
which cups are provided for forcing air into the 
interior of the machine. The pole. pieces are 
bolted on to the steel rim. The field coils are 
of copper strip, two coils being wound upon each 
pole, with & space between them for air circula- 
tion. The exciting currentis applied by rings 
of tempere.i copper on the spider, having fixed 
brushes rubbing on them. The hub of the spider 
is firmly fixed to the upper end of the shaft. The 
spider supports the heavy rim by 16 studs and 
nuts. The shaft is supported by two bearings, 
each of which has four radial &rms, which are 
bolted to four corresponding projeetions on 
the cast-iron cylinder. This cast-iron cylinder 
is bolted to the bed-plute and adjusted thereon 
by wedges. Besides having on it the projections 
for carrying the bearings on its inner side, it has 
on its outer periphery a series of vertical ribs 
against which the stampings, or sheets of iron 
forming the armature, rest. It also supports 
the lower end plate on which the armature is 
built up, ard the armature is keyed to it by a 
single key. The armature is wound drum 
fashion—that is, all on theoutside. This enables 
the coils to be wound independently and laid in 
their place, and also to be easily replaced in case 
of accident. In order to do this satisfactorily, 
the slots for each coil in the iron are cut, not 
radially, but parallel to each other. Each coil is 
encased in insulating material, which forms a 
tube through which oil may flow as in & trans- 
former, but may be forced, in which саве its 
circulation is maintained by a pump. Round 
the base of the machine there are two oil pipes, 
one being the inlet, the other the outlet. The 
inlet pipe is connected with a reservoir of oil in 
the power-house. The outlet pipe leads by 
another pipe to cooling arrangements in run- 
ning water, from which the oil is pumped to the 
reservoir. From the inlet pipe 16 brass tubes 
are led to the junction boxes at the bottom of the 
16 coils; the 16 other brass tubes are led from the 
junction boxes at the top of the coils through 
the interior of the fixed armature and bent over 
the foundation plate, and so connected to the 
outlet pipe which surrounds the bed-plate. The 
bed-plate is a single iron casting, and in order 
to enable it to be transported over the railways 
it was necessary to limit its diameter, ав shown 
in & supplementary drawing, which shows the 
improved oiling arrangements, which were 
worked out by my chief draughtsman at Niagara 
Falls, Mr. Baumann. The armature is built up of 
thin sheet iron, with ventilating spaces, as shown 
onthedrawings. "The bolts which hold the arma- 
ture together are eight in number, to be made of 
nickel steel, à metal which has the great advan- 
tage of being non-magnetic and of very high elec- 
trical resistance and great mechanical strength. 
'The amount of nickel is 25 per cent. 

There are 16 armature coils, eight being of one 
kind, called short“ coils, and eight of another 


* From a paper read before the Institution of Electrical 
Engineers, England. 
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kind, called long“ coils, the length of wire on 
each coil being the same. The short coils are 
bent over at the end plate, апа the long coils are 
wound in one plane and enclose the short coils. 
I find that if we are to] have a very stiff field, 
with first-class quality of iron in the fields, each 
coil would consist of 72 turns of purecopper wire 
No.0 of the Brown and Sharpe gauge, which gives 
avery low density of current, and reduces the 
heating. In fact, it has been my view that in 
designing the machines for so great and per- 
manent а work every effort should be made to 
reduce the rise in temperature, even tofar below 
what has ever been done in the past. The un- 
equal expansions and contractions of materials 
in а machine of this kind are very injurious 
to its permanence, and affect the insulating 
materialseriously. 'The layers of wire in the 
coils are separated by mica. Each coil when 
wound has strips of insulating material laid 
spirally round it, so that oil may circulate freely 
in the intervals, and the whole is encased in a 
casing of strong insulating material The ma- 
terinl which I prefer for this purpose is certainly 
woodite, an eighth of an inch of which will not 
break down with 30,000 volts, and which is not 
acted upon by oil even at high temperatures. I 
havea record of tests with oil which are conclusive 
on this point. Itis quite the best materia] I have 
seen for the purpose, though costly, and, being a 
secret process, it may be difficult to ensure uni- 
formity. | 

The frames of the bearings аге of cast iron, 
with four radial arms, which rest upon four 
projections cast on the vertical cylinder, and are 
bolted to them. Ву this means, when the field 
magnet with the shaft have been lifted out of 
place, the bearings can be twisted through an 
angle of 45 degrees in a horizontal plane and then 
raised out of place, leaving & space of five feet in 
diameter through which portions of the turbine 
shaft can be raised for repair. The bearings are 
oiled at the centre by oil forced under pressure 
through a pipe. The oil is then distributed over 
the bearings by spiral grooves. A spiral groove 
is also cut in the hub of the frame, with a pipe at 
each end to &dmit of water circulation to coolthe 
bushing. At two opposite sides of each bearing 
the bushing is made thin, and à 70d of bismuth 
is soldered thereto; so that if the bushing is heated 
a thermo-electric current shall be creuted which, 
by means of а relay, can rirg а bell in the power 
house. When this occurs, water can be immedi- 
ately admitted to cool the bearings, and the 
attention of the workmen is drawn to the necessity 
of an examination. 

One of the parts which required most considera- 
tion was the material of which the spider support- 
ing the field magnets shoula be constructed. 
The best plan is to make it of steel, for the sake 
of lightness, and to cover it with a copper cover- 
ing, which might, I think, be spun; or perhaps 
better, electro-deposited nickel might be used. 

Between the pole-pieces the space is filled up 
with a screen or plate of metal so as to direct the 
air ventilation only upon the parts which most 
require cooling. 

The methods finally selected for oil circulation 
are shown in a separate drawing. 

It will be obvious from this design, consider- 
ing that the speed of revolution 18250 per minute, 
that great care has to be devoted to the balanc- 
ing of the revolving parts; everything has to be 
calculated not only for a speed of 250 revolutions, 
but for double that amount, which is the maxi- 
mum speed at which the turbines could possibly 
run—at which speed they might run through a 
breakdown of the governor, although this is an 
accident almost impossible to occur. Each of 
the revolving parts will of course be balanced 
individually, and I have suggested a plan for the 
final balancing which seems likely to be effective. 
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A temporary bushing would be put in the bear- 
ings, of india-rubber lined by a thin metal tube. 
The dynamo would then be rotated slowly and 
the balance adjusted in the usual way. The 
speed of revolution would be gradually increased 
--а new adjustment being made at each speed— 
until a speed of 500 revolutions a minute is at- 
tained, and wben an adjustment has been made 
at this speed it is pretty sure that the balance at 
250 revolutions per minute will be very perfect, 
and the mechanical friction reduced to a mini- 
mum. 

Asstated before, the oiling arrangements have 
been introduced not only to ensure higher in- 
sulation and to preserve the insulating material, 
but also to lower the temperature as much as 
is possible, because every step we take in the re- 
duction of temperature is an advance. These 
oiling arrangements may perhaps be adopted in 
the future, but at present we are not making use 
of them in the machines which are in process of 
construction. When we have had experience 
with these we may in future adopt the oiling 
arrangements; and as there is likely to be a great 
development in the direction of electric trans- 
mission of power in connection with the utiliza- 
tion of water power in many parts of the world, 
it has seemed well to me to put before you these 
details, so that they may be considered in other 
cases that may arise. 

At a meeting of the board of directors іп New 
York lately it was resolved, on the recommenda- 
tion of the consulting engineers of the company, 
that the contract for two or three alternators, 
each of 5,000 н. P., should be assigned to the 
Westinghouse Electric and Manufacturing Com- 
pany, of Pittsburg. I would wish to state how 
much we oweto Mr. Westinghouse, and to his 
chief engineer, Mr. Schmid, for the zeal with 
which they have taken this matter up, and their 
desire to meet our views and to secure for us 
machines of which they felt they could guarantee 
the satisfactory performance. 

Before leaving the subject of the dynamo, I 
would wish to point out that it has been designed 
for special circumstances in connection with the 
Cataract Construction Company’s work. If a 
dynamo of the same type were being constructed 
for another place, it is certain that modifications 
would have to be introduced. I particularly 
draw attention to the fact that some trouble in 
getting outa good mechanical design arose from 
ihe necessity which existed of being able to 
provide а clear space of about 5 ft. diameter in 
the middle of the machine without taking the 
whole machine to pieces. the object of this being 
to enable us to lift up portions of the turbine 
shaft which it might be required to put into repair. 
In any case, where the long shaft existing in our 
case is not required, the design of the dynamo is 
much simplified and would more nearly approx- 
imate to the first design, of which a drawing is 
shown, but arrranged for 38 periods а second. 

If the present Paper were intended to relate 
solely to the subject of utilization of power at 
Niagara Falls, I would be content with describing 
wbat has actually been done: but I foresee that 
there is going to be a great development in utili- 
zation of water-power and its electrical trans- 
mission. І am therefore inclined to say а few 
words on some other details which we have been 
carefully considering, butabout which no definite 
decision has been arrived at. 

Before doing this I would direct your attention 
to the drawing representing а plan of our power- 
house, in which you will preceive the inlet 
passages, A, from the greatcanal, B, which draws 
its supply of water from the upper river. From 
these inlet passages the iron pipes, or flumes, C, 
pass vertically downwards to the bottom of the 
great wheel-pit, which is a slot cut in the ground 
to a depth of nearly 200 ft., at present large 


enough to contain four turbines in line, but 
which can be extended to a much greater length, 
the whole capacity of our tunnel being 100,000 
H. P. The drawing showscircles, D, in the plan. 
which indieate the position of the turbine and 
dynamo above it, and the position of a hatchway, 
F, by which material can be raised or lowered. 
It will be noticed that between the inlet channels 
and the wheel-pit the flumes are bent downwards. 
and thus leave a V shaped space, ©. which І have 
appropriated to make a subway, running along 
the whole length of the power-house, to carry 
the high-pressure conductors. It will of course 
be understood that the alot forming the wheel-pit 
is arched over at the top to form the floor of the 
power-house, upon which the dynamos rest. It 
wil be noticed that at the north end of the 
power-house there is а large square chamber, Н, 
in which I propose that all the measuring instru- 
ments and other apparatus under the control of 
the chief electrician shall be assembled. Under- 
neath this chamber there is & cellar in direct 
communication, first, with the subway which I 
have described as existing in the power-house; 
and, second, with the subway which leads out- 
wards from the power-house at present as far as 
the Pittsburg Reduction Company's works, and 
may possibly eventually lead to Buffalo. In 
the cellar all the high pressure wires, the 
transformers, the artificial load and other 
high pressure machinery wil] be placed. It 
wil be noticed that other spaces are left in 
the floor forming trenches along which the 
conductors can be carried. With these ar- 
rangements there can be no possibility of danger 
to any person in the power-house; and if any 
wires are to be found laid along the walls of the 
power-house or elsewhere, I wish it to be a maxim 
that we shall be able to place upon these wires а 
card marked No Danger," so that there will be 
no possibility of any danger from any person 
touching anything in the power-house. 

With regard to the exciting current, the best 
plan available at this moment is to nse one of the 
machines which are generally known as the 
Schuckert machines for converting the alternat- 
ing into a continuous current, transformers being 
inserted in order to lower the pressure. In order 
that the exciting eurrent may increase with the 
load, it would be well to make thesetransformers 
of special construction, each having two primaries 
and one secondary. One of the primary coils 
would be in series with the main circuit, and the 
otherin shunt. I would furthermore make these 
iransformers sufficiently large to deal with all 
the dynamos which are in thecentral station, and 
I would subdivide the secondary coil into sec- 
tions, to enable us to cut out a seetion of the 
transformer when we cut out one of the dynamos. 
When we wish to cut out а dynamo, a switch 
would be worked which would at the same time 
short-circuit the field coils of that dynamo and 
also cut out one section of the secondary of 
the transformer which is supplying the exciting 
current to all the dynamos. This plan allows 
the fields of all the alternators to be put in series 
—а desirable arrangement for parallel working. 
А resistance may, of course, be put in circuit 
with the fields of the alternators for regulation. 

I presume it will be taken for granted that in 
any large work of this sort the primary circuit 
should never be broken when in action. For my 
part, I hold that this should be the case even in 
smaller stations. | 

An important feature for putting the dynamos 
in parallel, and for removing a dynamo, is an 
artificial load. It is desirable that this artificial 
load should consist partly of a resistance and 
partly of aelf-induction. It is only by this means 
that the dynamo which is going to be put in cir- 
cuit can be brought to exactly the same condi- 
tions as those which are working, both as regards 


volts and amperes. It may be well to describe 
the operations which take place when a dynamo 
is switched in parallel with the others. First. 
connection is made between the armature and 
the artificial load; then the exciting switch is 
turned so that an extra section of the transformer 
is putinto play, and the short circuit on the field 
coils of the dynamo is broken. The dynamo 
being excited, the turbine is then started, or this 
may be done at first. The artificial load is then 
adjusted until the dynamo is giving the same 
volts sud amperes as the others. A synchronizer 
is then placed between the artircial load and the 
external circuit, and во 800n ав the synchronism 
is attained & switch is closed which connects the 
artificial load with the external circuit. Resis- 
tance is then put into the artificial load until 
there is very little current going through it, 
when it is switched out, and the dynamos are all 
working in parallel. To cut out а dynamo from 
the circuit the operations are performed in the 
opposite order. The artificial load with bigh re- 
sistance is put in connection with the external 
circuit ; this resistance is gradually diminished 
until it indicates the amount of work that is 
being performed by one dynamo ; the connec- 
tion between the artificial load and the main cir- 
cait is then broken, leaving the dynamo (which 
is being switched out) feeding the artificial load. 
The resistance of the latter may then be in- 
creased, and the exciting switch actuated вэ as to 
short-circuit the fields of the dynamo, and to 
remove one section from the secondary of the 
exciting transformer. The supply of water to 
the turbine may then be shut off. | 

If machinery is worked, even at 20,000 volta, in 
the manner I have described, there is no possi 
bility of injury from any great rise of electrical 
pressure, unless the external circuit be by any 
means acoidentally broken. То provide against 
this sort of trouble I would have wires coming 
from the external circuit where it enters the 
power-house, connected through a large resist- 
ance, or through the primary of a transformer 
the secondary of which contains a resistance. In 
circuits with it J would have a break consisting 
of two carbon points st a distance of about half 
an inch apart if we were dealing with 20,000 volts, 
во that an arc could not be formed unless the 
pressure rose above the normal value. Under 
these circumstances, so soon as any resonant 
effect due to the breaking of the circuit or due to 
any other cause raises the electric pressure 
above the normal, an arc is established across the 
carbon points, and soaload is put on which 
removes the cause of the extra high pressure. 
This is the only automatic means which I have 
been hitherto able to think of which is sufficiently 
rapid in its action to overcome any possibility of 
injury tothe dynamo or transformers. 

I have attempted in the course of this paper to 
give you some idea of the work which has been 
actually done or decided upon at Niagara Falls, 
and also to show you the views to which I have 
been led by any special experiences which I may 
have had as to the general ideas which ought to 
guide us in the construction of the plant in the 
future for transmitting power to a distance elec- 
trically. 

In describing the different plans which are 
available I have avoided mentioning the names 
of those numerous electrical engineers and manu- 
facturers who, by their inventions. researches 
or applications have advanced the art; or discuss- 
ing their claims to priority; but I cannot con- 
clude this paper withont mentioning the names 
of some of those who, in one way or another, 
have made great steps in the applications of 
alternating currents to power purposes. I 
would particularly mention the names of Messrs. 
Ganz & Company, Mr. Schuckert, the Allgemeine 
Electricitats Gesellschait (of Berlin), the Oerli- 


290 


kon Fabrik апа Messrs. Brown, Boveri & Com- 
pany; also Mr. Eickemeyer, Mr. Ferranti, Prof. 
Ferraris, Prof. Fleming, Dr. J. Hopkinson. 
Messrs. Hutin and Leblanc, Mr. Rankin Ken- 
nedy, Prof. Mengarini, Mr. Mordey. Mr. Tesla, 
Prof. Elihu Thomson and Mr. Henry Wilde. I 
feel that all of us owe a great deal to their work. 

In conclusion, I wish to draw attention to the 
figures which show the relative merita of high 
and low frequency with polyphase motors. 

Everything is identical in the two figures ex- 
cept that the frequency of one (a) being double 
of the other (b); a has 16 poles, b has 8. The 
ar mature is identical in both, and revolves at the 
same speed and does the same work; and the 
fleld revolves at the same rate in both, and the 
induction and current-density are the same. The 
differences are that a has more copper and less 
iron than b. The comparison of efficiency de- 
pends on the depths of both. Asan example, 
assume that a has 50 per cent. more copper in 
the fields than b, the ampere turns per pole being 
necessarily the s&me in both, and that b has 50 
per cent. more iron than а, and that the 
hysteresis loss in b ( = H,)is equal to the re- 
sistance loss in its copper coils (= C.;. The 
values for а аге: 


H.—2X x Hi; 


3 
C, = — ы; 
2 C 
H. +C. = (. $498 ҮН. +С, 


3 2 2 
= 142 Х(Н,--06.). 


Thus the total losses іп the field of higher fre- 

quency (neglecting eddy-currents’ are 42 per 

cent. more than in the field of lower frequency. 
(Concluded.) ` 
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Franklin Institute Lecture. 


Prof. Elihu Thomson delivered a lecture Tues- 
day evening, December 19, before the Electrical 
Section of the Franklin Institute, upon Cos- 
mical Electricity." He presented several specu- 
lations concerning the earth, solar system and 
other bodies in regard to their electrical rela- 
tions with each other, and whether the earth is 
electrified and undergoes various changes of elec- 
trical conditions. By means of some apparatus 
he defined and illustrated electrostatic capacity. 
potential, the relations existing between electri- 
fied bodies, etc. Although there is a difference 
of opinion regarding the question, “ Can a true 
gas carry or retain a charge of electricity ?” he 
regarded it in a negative sense from some per- 
sonal experiments. Thus the dense atmospbere 
quite near the earth indicates only a very low 
potential. However, itis well known, he said, 
that as we ascend we come into layers of air 
more rarefied and in a different electrical state 
from our own atmosphere, for instance, the top of 
Washington Monument—550 feet, shows a poten- 
tial of 3,000 to 5,000 volts, Eiffel Tower, 1.000 
feet, about 10,000 volts potential. and if the same 
increases as we continue to ascend, 1t should be 
about 1,000,000 volts 20 miles up. 

From this reasoning, he speculated that the 
earth was electrically charged like a high con- 
denser with negative electricity. and tbe upper 
layers of air highly positively charged with re- 
spect to the earth, the dense atmosphere acting 
as the dielectric. Thunderstorms might be pro- 
duced by a flow inthe dielectric, that is, a portion 
of the air more rarefied than the rest, which 
would give an opportunity for potentials to 
even up and a redistribution to take place. 
After stating that the potential on a charged 
body would be greatly increased by the con- 
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traction of the body, which of course lessens 
the capacity by decreasing the surface, he 
supposes the sun to be electrically charged, the 
noted disturbances, etc., occurring every eleven 
years, due to the fact that the contraction of its 
surface raised the potential enormously, and that 
a discharge was necessary for un equalization. 
After the discharge, it took the next period for 
a like amount to accumulate. The discharge 
would be conducted outwardsby the coronal lines 
at the time of an eclipse, and so powerfully that 
after reaching our earth there comes an equali- 
zation of potential with accompanying meteoro- 
logical effects. 

Comets, which are rarefied gaseous bodies, 
might be similarly charged, and coming into 
contact with one of these rays from the sun, 
would be luminously affected by a redistribu- 
tion of its potential. Thus they would be visible 
tous while passing through the ray only. 

Temporary stars might be accounted for in a 
like manner, and it is quite probable they shine, 
like brilliant are lights, during the time they 
traverse such an electrified medium, and arter- 
wards disappear entirely from our view. 

The subject was most interesting and enter- 
taining, even if it was quite speculative and 
not dignified enough, as the Professor said. to 
be called theory. 


COMMUNICATIONS. 


The Vulcanized Fibre Company. 


То the Editor of ELECTRICITY. 

Deak Sir: In your issue of December 13 you 
say editorially: ‘‘ It would be interesting to know 
just how much stock in the Vulcanized Fibre 
Company of Wilmington, Del., is held by Mr. 
F. H. Webster, the purchasing agent of the 
Genera] Electric Company, and just how and for 
what considerations Mr. Webster obtained the 
same." 

As I am in position to answer that question offi- 
cially, and from my own positive knowledge, I 
desire to say that neither Mr. Webster nor any 
other officer, director, agent, or employe of the 
General Electri Company, or any of its 
branches, ever held or owned a share of stock in 
Vuleanized Fibre Company, either directly or 
indirectly, nor have any of them ever been inter- 
ested in apy way, directly or indirectly, in the 
business or profits of said company,or received 
any commission, fee, gratuity, reward. or even 
social entertainment, from said company or any 
of its officers or employes. Nor has this com- 
papy had any oral or written communication 
with Mr. Webster for the past fourteen months. 

Respectfully yours, 
WILLIAM COURTENAT. President. 

New York, December 22, 1893. 


[The above statement from Mr. Courtenay is ac- 
cepted by us as correct as to all matters to which 
his knowledge extends, and we regret having 
donean apparent injustice. In regard to the 
inner workings of the purchasing agency of the 
General Electric Company we may have some- 
thing further to say.— Ep.] 


Electrical Words, Terms and Phrases. 


Desiring to find the definition of the phrase 
„Johnny, go get your gun, shoot!” which I 
noticed was used іп an electrical journal. I bought 
an electrieal dictionary and looked it up with the 
following result : 


I naturally first looked under “J,” where I 


found “Johnny, shoot, gun, get, your, go, —— 
(See Get, gun. Johnny. go, shoot your 
).“ Under this heading I was referred to: 
"See Gun, your, Johnny, go get shot.” Under 
this I wasfurther referred to: see Go Johnny, 
shoot, your gun," and upon looking this up I was 
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referred back again to Johnny,” where I had 
Started my search. I was told by the author 
that it was in his dictionary but he did not re- 
member where. Not wishing to go through this 
cycle again. and being determined to tind it, I 
began at A and read over the whole dictionary, 
being rewarded at finding near the end, under Y, 
(!) the following: Tour, go get gun, shoot 
Johnny. —— —— A phrase proposed to signify 
that Johnny should get his gun before shooting 
it.” 

My curiosity as to why this phrase was in an 
electrical dictionary was satisfied when I read on 


and found the following: It might be used in 
electrical writings in case the gun was electrical 
or Johnny an electrician. It would seem that а 
more polite phrase would be preferable." 

I presume it was my fault for not lookin 
under “ Y," but perhaps you can give me an 
your other readers а general rule to go by which 
avoide having to read over the whole dictionary. 

New York, Dec. 22. AMATEUR. 


Boston Notes. 


The Union Traction Company of New York 
and New Jersey have for some time past been 


figuring on a plan for purchasing the entire sys- 
tem known as the Interstate Electric Street 
Railway, which joins the States of Massachusetts 
&nd Rhode Island, passing through the towns of 
Attleboro, Wrentham and the cities of Pawtucket 
and Providence. The purchase has not yet been 
quite consummated, but is likely to be. and this 
fact is stirring up the local capitalists a good 
deal, for many of them are opposed to the sale of 
the system, believing that such & change would 
be detrimental to the interests of some of the 
towns in the district. hence tbey аге having the 
whole matter carefully examined into by two ex- 
perta with a view to securing it against being 
transferred to foreign capitalists. 


The Eastern Electric Cable Company has just 


declared its regular semi-annual dividend of 3 
per cent., payable January 1, 1894. 


The Christmas decorations in the large dry 
goods, furniture, jewelry and other storesin Bos- 


ton are in many respects more attractive than in 
апу former year. Certainly they are much more 
brilliant than ever, owing to the liberal use of 
electricity. For both exterior and interior deco- 
rations nothing has ever been seen like it. The 
most weird, uncanny, as well as the most artistic, 
effects are to be seen here and there, with the re- 
sult that severalof our principal streets are abso- 
lutely impassable in the evenings by reason of 
the wondering and admiring erowds which are 
everywhere 


With few exceptions the various electrical sup- 
ply houses and manufacturing firms in Boston 


are again buay, and feeling themselves in rome- 
thing like their old-time form. Only let the 
politicians—one had nearly written statesmen— 
at Washington, define the extent of their tariff 
reform labors, and the electric business will once 
more boom. 


The rumors which have been rife for several 
weeks past in and around Boston and Lynn, to 


the effect that the works of the General Electric 
Company were to be removed from Lynn to 
Schenectady, have created quite a stir and com- 
motion. Of course the reports are denied by 
officials at the works, nevertLeless there seems 
good reason for believing there is some truth in 
the rumors. Mr. E. Wilbur Rice, Jr., superin- 
tendent of the works. is emphatic in denying 
these rumors as having no foundation. When 
asked a day or two ago what was the outlook for 
business at Lynn. his reply was: I do not know 
how much business we may do. but oar condition 
will in all probability be like that of the rest of 
the country; if business is good gen“ rally it will 
be so with us; if, on the contrary, the depression 
exists for any length of time, we shall, like other 
concerns, continue to feel the effects of it.” 
Asked about the rumors that the predominant in- 
terest in the General Electric Company was op- 
posed to the works remaining in Lynn, Mr. 
Rice said: That is pure rot. Our factories are, 
of course, run in the interest of the corporation. 
and not for the purpose of benefiting any partic- 
ular section; but it is a fact that we are getting 
even more than our share of the work. and 
rumors to the contrary are utterly false and mis- 


leading. "The present condition of affairs at 
Schenectady is, if anything, worse than that 
here, and I have no doubt whatever that when 
business revives on a healthy basis we shall get 
our full share of it.” True, Oh King! we shall 
see what we shall see. 


General News. 


What is Going on in the Electrical World. 


Houston, Tex. — This city has now over fifty 
miles of electric car lines, comprising twelve 
different routes. 


Worcester, Mass. — The plant of the Leicester 
Electric Light Company was damaged by fire on 
the 19th to the extent of $5,000. 


Huntington, L. I. Ар electric railway from 
Huntington to Oyster Bay by way of Cold Spring 
Harbor is projected. The distance is abont eight 
miles. 


Westfield, N. J.—A route has been surveyed 
for an electric railway from Westfield to Mill- 
burn. Work will begin on construction early in 
the spring. 


Charlottesville, Va.—D. Harmon, attorney 
of an incorporated company. has applied to the 
council for а franchise for an electric street rail- 
way in this city. 


Columbia, S. C. — The Columbia Street Elec- 
tric Railway and Power Company have petitioned 
the council for permission to extend the railway 
on several streets. 


Gloversville. N. Y.— The Gloversville Street 
Railway Company and the Cayadutta Electric 
Railroad Company have been consolidated. with 
a joint capital stock of $350,000. 


Cohoes, N. Y.— The contract for putting in 
the new fire alarm system has been awarded to 
the Gamewell Fire Alarm Telegraph Company, 
which agrees to do the work for $6,300. 


Jamestown. М. Y.—A fly wheel making 250 
revolutions a minute burst on the 15th inst. at 
the electric light station, doing considerable 
damage to the plant but injuring no « mployees. 


Elwood. Ind.—A meeting has been held here 
in which favorable consideration was given to the 
projected electric railway to Alexandria. and 
thence to Franklin, a distance of eighteen miles. 


Auburn, N. Y.— The Electric Light Company 
have had a large force of men at work preparing 
the lines for the prompt fulfilment of their con- 
tract for lighting the streets, beginning next 
month. 


New Brighton, N. Y.—' The Electric Power 
Company has come to an agreement with the 
village trustees and wil] receive the old price for 
arc and incandescent lights for the year ending 
April next. 


Geneseo. N. Y.— The people of this village 
are yearning for electric lights. and are about 
wrought up to the point of demand: ng from 
their hesitating officials the necestary actien to 
obtain them. 


Tamaqua. Pa.—The Citizens’ Gas Company 
of this place have sold their plant to Philadelphia 
capitalista, who will take possession on January 1 
and greatly enlarge it and add arc and incandes- 
cent electric lighting. 


Little Rock, Ark — The contract for the erec- 
tion of the new electric lighting plant bas been 
secured by the Fort Wayne Electric Company, 
the consideration being $26.650. Including the 
building the total cost of the plant will be $29,- 
875. 


Rutland. Vt.— The Marble City Electric Com- 
pany are hurrying the work on the lines laid ont 
by tbe Committee on Lights. А large number 
of men have been employed in erecting poles and 
making the foundation for the new electric light 
station. 


Geneva, М. Y.—It is reported that plans have 
been made bere for putting on Seneca Lake an 
electric boat for commercial purposes. The boat 
is to be 159 feet Jong, 25 feet wide and 9 feet 
deep, with 5 feet draught. It will be driven by 
twin screws. 


New Britain. Conn.— The contract for street 
lighting now held by the Centra) Railway and 
Electric Company will expire on the 1st of Jan- 
uary. The present contract price is $91 per year 
each for 96 electric lights, and it is thought the 
existing service will be continued. 
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Toronto, Can.—The Reliance Electric Manu- 
facturing Company have petitioned for a fran- 
chise for lighting in the section of the city west 
of the subway. It is the purpose of the company 
to begin with a small circuit, aud gradually ex- 
tend their wires and business ur til they will com- 
pete with existing companies both in arc and in- 
candescent lighting as well as supplying power. 


Terre Haute, Ind.—A. Б. Markle, electrician, 
has purchased the first incandescent light plant 
introduced in Indiana, and has removed it from 
the old Hutman building where it was installed. 
It was brought here in the summer of 1880 at a 
cost nearly four times as much as the same plant 
could be purchased for now. The old plant is 
about as good as when first placed in the build- 
ing. 

Falls Church, Va.— At a meeting of the citi- 
zens held on the 18th inst. aresolution was passed 
asking the council to submit to the freeholders 
the question as to whether or not they should 
bond the town of Falls Church for the sum of 
$10.000, said sum to be paid to the first electric 
railroad company that would build а road from 
Falls Church to Washington. 


Hagerstown, Md.— The South Mountain 
Electric Railway, Light and Power Company, 
which ін eonstruetipg a railway between Boons- 
boro and Keedysville, has filed here for record а 
mortgage executed in favor of the Baltimore 
Trust and Guarantee Company to secure an 
issue of bonds to the extent of $100,000. 


Manchester, М. H.—At the last regular 
monthly meeting of the Board of Trade, the fol- 
lowing members were appointed & committee to 
confer with the Haverhill Board on the subject 
of the proposed electric road: Н. D. Upton, 
Frank W. Fitts. William Corey. Arthur 8. 
Campbell, F. T. Dunlap and Secretary Eastman. 


Long Island City, N. Y.—A new corporation 
has purchased the system of street railways 
owned and operated hitherto by the Steinway 
Railroad Company, and will use the trolley on 
the three rontes composing it. Mr. Steinway re- 
tains a large interest in the new company, whose 
directors are Messrs. Babcock. McCabe, Pea- 
body, Prnyn, William Steinway, Cord Meyer. 
d on ud Lamson, Thomas W. Olcott end Eugene 
№. usne. 


Syracuse, N. Y.—The Syracuse Heat and 
Power Company have applied to the common 
council for permission to use the streets and pub- 
lie places of the city so far as may be necessary 
for the construction and operation of а suitable 
plant for generating and furnishing electricity, 
electric light and electric power. The applica. 
tion is meeting with vigorous opposition from 
the old electric light company. 


Cleveland. Ohio.— To secure an issue of bonds 
the Cleveland General Electric Company filed а 
duplicate chattel and real] estate mortgage last 
week with the county recorder. The mortgages 
represented a loan of $1.000.000 and were drawn 
1n favor of the New York Guaranty and Indem- 
nity C: mpany.— The announcement is made that 
the Walker Manufacturing Company is to change 
its eable machinery plant to an electric street 
railway machinery plant. 


Pottstown. Pa.—It is understood that the 
contract for the construction of that part of the 
Pottstown, Boyertown and Reading Railway 
Company's electric road between this city and 
Boyertown has been let. The officers of the 
company are: President, James B. Craighead, 
Philadelphia; secretary, Mahlon G. Taylor. 
Pottstown; directors, James B. Craighead. J. M. 
Zook, Philadelphia; Charles K. Spatz, Boyer- 
town; Mahlon G. Taylor, Pottstown. 


Middletown, Conn.—The Middletown Elec- 
tric Road Company wil] equip with electricity 
and extend its tracks next spring to Meriden and 
neighboring suburban villages. When the bridge 
to Portland is constructed the tracks will be Jaid 
across to Portland up along the river, meeting the 
Glastonbury road. Another winter will see a 
network of electric roads connecting Hartford, 
New Britain, Meriden, Middletown, Portland 
and Glastonbury. 


8t. Louis, Mo.— Assistant Chief Emile Gross, 
of the Fire Dcpartment, holds the opinion that 
the present apparatus used in putting out fires ін 
too heavy and cumbersome, and thinks that 
electricity might do the work in a better way. 
He says: ‘Га have wires come up at every 
fire plug. . . . А few small power plants 


scattered about the city would give & continuous 
current. We would have engines costing not one- 
half what present engines cost and weighing not 
one-third. А wire on them would connect with 
the wire at the plug. The minute the hose was 
ready the power would be turned on. No coal 
wagons—no fireman. Economy АП around. One 
dores could take an electric fire engine to a 
re." 


Sioux City, Iowa. — A company has been 
organized here by John Pierce, А. E. Pierce. 
Peter Moller, Chris. Moller and H. A. Johns, to 
be known as the Consolidated Company. It has 
absorbed the Sioux City Cable Railway and ex- 
pects to consolidate al! the street railway sys- 
tems in the city, namely, the Sioux City Btre«t 
Railway, the Hapid Transit lines, Riverside 
Electric and Sioux City and Leeds Electric, into 
one electric system with forty-five miles of 
line. The company is capitalized at $1,000,000, 
with offices in New York and Sioux City. The 
incorporators have deeded property valued at 
$1,200.000 to the company, consisting largely of 
desirable real estate. 


Philadelphia.—The Electric Traction Com- 
pany have been experimenting with the storage 
battery system, and have reached the conclusion 
that it cannot be utilized on any of their lines. 
—The 7ímes of the 19th says: “Тһе immense 
value of the trolley system as a money-earner 
and dividend-maker have been more than dem- 
onstrated by the brief experience of the Trac- 
tion Company’s Thirteenth and Fifteenth Streets 
Line. President Widener stated yesterday that 
in the two days in which the trolley has been in 
operation—Saturday and Sunday—the earnings 
of the line have increased no less than $2,200 and 
that without any increase whatever in the ex- 
penses, making a clear gain of $1,100 per day.” 
—'The Philadelphia Traction Company has 
awarded the contract for the engines and gener- 
ators necessary to fully equip the central power 
plant, at Thirteenth and Mt. Vernon streets to 
the Westinghouse Electric and Manufacturing 
Company. It will furnish six 1,500-horse power 
Westinghouse engines, direct connected to six 
generators of the same power. 


Chicago.—‘‘ Lake Street Elevated officials," 
says the Herald, are planning for a downtown 
loop of their own to extend from the present ter- 
minus at Market and Madison streets east to 
Wabash avenue, north to Lake street on Wabash 
avenue, and weston Lake street toa junction 
with its tracks on Market street. If the right of 
way and an ordinance can be secured the com- 
pany will change its motive power from steam to 
electricity and dispose of the steam engines now 
in use. Before the first day of January, 1894, 
the Lake Street Elevated Railway Company will 
submit an ordinance tothe city council providing 
for an extension of its line above detailed.“ The 
Metropolitan Elevated Railroad Company has 
purchased from the city for $100,000 the electric 
lighting plant in the block bounded by Throop, 
Congress and Van Buren streets and Centre 
Avenue as it was in the way of a proposed exten- 
sion of ita line. It is expected that the city will 
be able to pnt пра new building, with new ma- 
chinery, for less than $100.000. There will there- 
fore be left a considerable sum for the extension 
e electric lighting system on the West 

ide. 


The Fishkill Landing Machine Company. 


The Fishkill Landing Machine Company, Fisnkill-on-the- 
Hudson, N. Y., builders of the Improved Fishkill-Corliss 
Engine, are doing a large business. Their engines are in 
demand by all kinds of manufacturers and are also used 
for electric lighting and street car purposes. The Roches- 
ter (М. Y.) Electric Light Company are using a Ff ishkill- 
Corliss engine of 500 h. p. 

Among the larger engines which tbey have recently 
erected are two of 800 h. p. each forthe Atlas Cement 
Company, at Coplay. Pa.; one of 250 h. p. for the Grand 
Central Palace, New York City, where the World's Fair 
Exhibition із now being held; one of 175 h. p. for К. М. 
Wilson, Home, N. Y.; one 175 b. p. for F. Hosch, Brooklyn, 
N. Y.: one 20 and one 100 h. p. for the Canda Manufac- 
turing Company's Car Works, at Carteret, N. J.: one 100 
h. p. for the Smith Premier Typewriter Company, &yra- 
cuse, №. Y.: опе 175 h. p. for the Cortland (N. Y.) Wagon 
Company; one 200 h. p. for David Miller, New York; one 
100 h. p. for the Eastman Kodak Company, Rochester, N. 
Y.; one 300 h. p. for the Metropolitan Realty Company, New 
York; one 200 h. p. for the National Casket Company, 
Oneida, N. V.; опе 300 h. p. for the Glen Falls Paper Mill 
Company, Fort Edward, N. I.; one 250 h. p. for Kinney 
Bros., New York; and one each of 800 and 350 h. p. for 

sugar plantations in Cuba. It will be recalled that the en- 
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gines for the immense grain elevators of the New York 
Central and Hudson River Railroad Company, New York 
City, and the West Shore Railroad, at Weehawken, М. J. 
(one of 1,000 and one of 800 h. p.), were bullt by this com- 
pany, as well as those in use in many of the largest eleva- 
tors In the Western cities. The officers of the Fishkill 
Landing Machine Company are Robt. J. Halgin, president; 
W. F. Sage, vice-president, and Jas. L. Teller, secretary. 


A New System of Lighting and Extinguishing Street Gas 
Lamps Without the Use of Wires. 


The Cutler system of gas lighting discards overhead 
wires and the expensive underground circuit, and adopts 
an entirely. new and inexpensive method. Each lamp is 
supplied with two sal ammoniac batteries and a spark coll 
placed in ар ігор box buried In the ground at the foot of 
the post. In the lantern 13 a miniature gas holder about 
two cubic inches capacity, pivoted on a hinge and held 
down by weights, and directly over this holder 15 an auto- 
matic gas lighter similar to those used in houses, only 
much simpler, larger and stronger. Two wires about ten 
feet long connect the lighter with the batteries through 
the post. Such an installation is under complete control 
from the gas works. When it is desired to light the lamps 
of a city, it is only necessary to open a valve connecting 
one of the large gas holders at the work: direct with the 
gas mains. This results in a decided increase of pressure 
in the gas allover the city suficient to cause all the little 
gas holders in the lamp posts to lift up about one-eighth 
of an inch against a platinum stop, and thus close the 
local battery circuit at each post. The automatic lighter 
being then supplied with current, immediately turns on 
and lights the gas. 

The cut below shows the lighter. P is the pressure 
gauge or gas holder sealed with mercury and held down 
by the weights W. When the gauge lifts, it closes the 
electric cireuit through the magnet M ; the armature A 


THE CUTLER Gas LIGHTING SYSTEM. 


Ін attracted and caused to vibrate, throwing sparks at E 
and turning tbe ratchet wheel R. The first movement of 
the ratchet wheel admits the gas to a small auxiliary out- 
let at E, as well as to the maln burner. The electric sparks 
formed at E ignite the auxiliary jet, which immediately 
shoots up and lights the main burner. As the ratchet 
wheel continues to turn, the auxiliary jet is closed, leav- 
ing the main burner open. The ratchet wheel is finally 
stopped with the gas turned fuli on and lighted by a pin in 
the wheel striking against a stop 8 attached to the pres- 
sure gauge P. 

It has been shown in practice that fifteen seconds 
is amply sufficient for maintaining this increased pres- 
sure to give time to make the increase everywhere felt. 
It can then be brought back to normal pressure when the 
pressure gauge P will drop back and open the electric cir- 
cult. This operation, if repeated, will extinguish the 
lamps. 

The mechanism of the lighter is extremely simple, and 
made so strong as to insure it from getting out of order 
or requiring attention of any kind. A heavy cast iron 
shell. three-sixteenths of an inch thick. shown by dotted 
lines in the cut, entirely surrounds the mechanism and 
thoroughly protects it from all kinds of external abuse. 
No part of the lighter is exposed except the lava tip. 
which is eastly replaced should it become stopped up or 
broken. An outlet at P provides a passage for pouring in 
alcohol should the gas freeze in the riser pipe in winter. 
The iron battery boxes are supplied with covers flush 
with the ground, which are intended to be removed once 
a y ear for cleaning tne batteries. This operation consti- 
tutes the entire operating expenses. 

Complete outfits of this system of gas lighting can be 

obtained by addressing the manufacturers, the Cutler- 


Е — 


x 


M 
X, 


Hammer Manufacturing Company, 247 South Jefferson 
street, Chicago. 


The “ Mac Tape.” 


The “ Mac Tape ” has superior insulating qualities ; is 
guaranteed to withstand the severest climatic changes; 
18 not affected by acids and possesses many meritorious 
qualities. It sticks to the wire and not to the hands and 
will not oxidize the wire. Its adhesive qualities are such 
that it is practically indestructible, and hence will not 
deteriorate w'th age. It is specially adapted for armature 
and field magnet wrapping. When ordering please be 
careful to state whether black or white is desired. It is 
put up in 34 inch widths and іп half pound packages. 
Special widths furnished to order. Beware of imitations: 
None genuine unless the words “ Mac Tape” аге on every 
roll. Made by the Metropolitan Electric Company, Chi- 
cago. 


INCORPORATIONS. 
The American Signal Company, Baltimore, Md.—to 
manufacture electrical and other machinery. Capital 


stock, 85,000. Promoters: G. E. Patterson, W. M. Stewart, 
H. M. Benzinger, G. W. Smith, R. O'Toole. 


The Montana Construction Company, Helena, Mont.— 
to contract for construction of railways and tramways, 
manufactures of ali kinds, water rights, and powers, elec- 
tric plants and real estate. Capital stock, $150,000. Pro- 
moters: Henry Elling, Richard A. Harlow and Samuel 
Word. 


Weaver Electric Company, Jackson, Miss.—to manufac- 
ture and sell all kinds of electric and telegraph instru- 
ments, invented, improved or acquired by said company. 
Capital stock, $20,000. Promoters: A.P. Weaver, Wm. 
Watson, W. W. Stone, W. D. Holder, A. L. Jukiene, R. J. 
Hardin and T. M. Henry, Jackson. 


The Tiffinand Inter-Urban Consolidated Railway Com- 
pany, Tiffin, Ohio.—to construct street railways, to be op- 
erated by electric, steam, cable, horse or other motive 
power, etc. Capital stock, $800,000. Promoters: Thos. B. 
Williams, Chas. F. Williams, Frank W. Brihtman, Nelson 
W. Miller, Meshech Frost, Amandus Betts, Rollo W. 
Brown and Tunison T. Rosendale. 


The Flatbush (L. I.) Gas Company has filed a certificate 
with the Secretary of State at Albany announcing that it 
proposes to extend its objects so as to include the manu- 
facture and use of electricity for producing light, heat and 
power. It also announces that it has acquired the prop- 
erty and rights of the Knickerbocker Electric Light and 
Power Company of Flatbush. The capital stock of the 
Flatbush Gas Company has been increased from $150,000 
t.o $200,000. 


The Electric Cash Carrier and Change Maker Company, 
Kansas City, Mo.—to manufacture and sell store service 
apparatus for making change. Capital stock, $100.000. 
Incorporators: George P. Gross, Mark Coppinger, Charles 
A. Gaiser and Charles A. McElernan, of Kansas City, Ed- 
win Н. Gill, of Independence. 


The New York and East Hiver Gas Company, New York 
City—to carry on the business of manufacturing and sup- 
plying gas and electricity In New Ycrk and elsewhere, for 
lighting. heating ard power purposes. Capital stock, 
$700,000. Directors: Michael Coleman, Samuel B. Law- 
rence and Willtam T. Barnard, of New York City; John B. 
Summertleld, of Brooklyn, and William C. Houston, Jr., of 
Philadelphia. 


The Russ Fender Company (incorporated in W. Va.), 
Washington, D. C.—to furnish steam, electric, cable and 
other cars with safety fenders and other appliances to 
prevent accidents. etc. Capital slock, $250,000. Promoters: 
Alamando B. Russ, Chicago: A. Hotchkiss, Baltimore; H.H. 
Blackburn, Washington, D. C. 


The Oakland Water Company, San Francisco, Cal.—to 
supply cities and towns with water and deal 1n and oper- 
ate water works, electric light and power. Capital stock, 
$3,000.000. Promoters: Alviniza Hayward, Andrew Kose, 
Jr., San Mateo, Cal.; Vm. J. Dingee. Oakland: H. G. Ste- 
venson, Menlo Park; W. E. Sell, Berkeley. 

Soldiers’ Grove Electric Company, Soldiers’ Grove, Wis. 
—to build and operate an electric plant at Soldiers’ 
Grove, Wis. Capital stock, $1,500. Promoters: Attley 
Peterson, M. B. Seward, F. P. Priggs. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 12. 1893. 


BLECTRIC RAILWAYS AND APPLIANCES. 


510,485. Trolley Wire xn Aa Leroy S. Pfcuts, Canton, 
Ohio. Filed July 19, 1893. 

510,600. Speed Reducing and Power Multiplying Hydraulic 
Gear for Electric Railroad Cars. William Hochhausen, 
Brooklyn, N. Y. Filed Dec. 26, 1890. 

510,634. Electric Rallway Conduit. William R. DeVoe, 
Shreveport, La. Filed July 20, 1898. 

510,647. Conduit Electric Railway. John P. M&ichleli, San 
Francisco. Cal. Filed July 14, 1898. 

510,661. Electric Car Truck. Charles P. Winkler, Troy, 
N. Y. Filed Nov. 26, 1892. 


510,850. Closed Conduit System for Electric Railways. 
олен A. Elliott, Birmingham, Ala. Filed July 5, 


ELECTRIC LIGHTS AND APPLIANCES. 


510.186. Electric Lamp Support. James J. кепеһап, New 
Britain, Conn. Filed March 20, 1893. 

510,479. Electric Light Tower. Hiram Jones, Detroit, 
Mich. Filed March 10, 1893. 

510,605. Electric Arc Lamp. Jesse F. Keser, La Grande. 
111., assignor to the F. P. Little Electrical Construc- 
n one Supply Company, Buffalo,N. Y. Filed April 


MOTORS, DYNAMOS, ETC. 


510,460. Dynamo-Electric Machine. David H. Wilson, 
Chicago, III. Filed Dec. 27, 1892. . 
510,465. Regulator for Dynamo-Electric Machines. Louis 
Bell, Buston, Mass., assignor to the General Electric 

Company, same place. Filed April 8, 1898. 

510,479. Dynamo-Hlectriijc Machine. Rudolf Eickemeyer, 
Yonkers, N. Y. Filed May 28, 1889. 

510,487. System of hlectric Distribution. Edwin W. Rice, 
Jr., Swampscott, assignor to the General Electric 
Company, Boston, Mass. Filed July 10, 1598. 

510,584. Rotary Current Motor. Johannes Н. F. Gorges, 
Berlin, Germany, assig nor to Siemens & Halske, same 
place. Filed April 30, 1891. 

510,596. Reveising Switch for Electric Motors. John G. 
Germann, Erie, Pa. Filed April 19, 1898. 

510,601. Alternating Current Motor. William Hochhau- 
sen, Brooklyn, N. Y. Filed Sept. 4, 1891. 

510,602. Dynamo-Electric Regulator for an Engine Driv- 
lug a Generator. Rudolph M. Hunter, Philadelphia, 
Pa., assignor to the Thomson-Houston Electric Com- 
pany of Connecticut. Flled Oct. 29, 1892. 

510,608. Power Applying Device for Electric Motors. 
Arthur H. Johnson, Rahway, N. J., assignor to the Hall 
Signal Company of New York and Maine. Filed Dec. 


15, 1892. 
510,669. Electric Motor. Charles F. Winkler, Troy, N. Y. 
Filed Dec. 24, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


510,430. Telegraph or Telephone System. Wallace R. 
Kirk, Kansas City, Mo. Filed Nov. 8, 1892. 

510,508. Simultaneous Telégraphy and Telephony. Silas 
W. Holman, Boston, Mass. Filed May 81, 1893. 

510,585. Telephone Toll Apparatus. William Gray, Hart- 
ford, Conn., assignor of one-half to Charles Soby, same 
place. Filed May 21, 1889. 

510,612. System of Telegraphy. CharlesJ. Reed, Orange, 
N. J., assignor of one-half to Gustav Stahl, Philadel- 


phia, Pa. Filed April 12, 1892. 
510,868. Telephone Exchange System. William W. 
Jacques. Newton, assignor to the American Bell Tele- 


phone Company, Boston, Mass. Filed Dec. 1, 1892. 
BATTERIES. 


510,604. Electric Battery. Louis F. Johnson, Poughkeep- 
sie, N. Y. Filed July 11, 1898. 

510,808. Machine for Making Storage Battery Grids. Rob- 
ert M. Lioyd, New York, N. Y. Filed Oct. 31, 1892. 


MISCELLANEOUS. 


510,417. Kange-Indicator. Bradley A. Fiske, U. S. Navy. 
Filed March 3, 1893. | 

510,418. Position-FInder. Bradley A. Fiske, U. 8. Navy. 
Filed April 10, 1893. 

510,457. Electric-Call System. Samuel Whitehall, South 
Bend. and Euphrates W. Whitehall Attica, Ind. Filed 
March 7, 1898. | 

510,466. Electric Fan. Edwin Н. Bennett, Jr., Bayonne, 
N.J. Filed October 17. 1891. 

510,533. Electric Switch. Jacob 8. Gibbs, Hartford, Conn.. 
assignor to the Perkins Electric Switch Manufacturing 
Company. same place. Filed March 15, 1898. 

510,540. Push-Button. Rudolph M. Hunter, Philadelphia, 
Ра Filed April 8, 1891. 

510,618. Magneto-Electric Induction Apparatus. (has. J. 
Reed, Orange, N. J.. assignor of one-half to Gustav 
Stahl, Philadelphia. Pa. Filed Sept. 10. 1892. 

510.640. Electric-Current Transformers. William Н. Horn- 
berger. Elkhart, Ind. Filed March 31, 1898. 

510,646. Automatic Circuit-Controller. Charles L. May- 
hew, Saratoga Springs, N. Y. Filed May 26, 1898. 

510.759. Aerial Camera. Cornele B. Adams, Augusta, Ga. 
Filed Feb. 10. 1893 

510,777. Apparatus for Heating Metals Electrically. Chas. 
L. Coffin. Detroit. Mich. Filed July 8, 1893. 

510,809. Insulator-Pin. Fred M. Locke, Victor. assignor 
of one-half to George A. Paddock. Auburn. and Willard 
C. Page. Palmyra, N. Y. Filed April 5. 1898. 

510,834. Proce вої and Apparatus for Dissociating Soluble 
Salts by Electrolysis. Henry S. Blackmore, Mount 
Vernon, N. Y. Filed March 16, 1893. 

510,862. Regulating Parallel-Circuited Alternate-Current 
Machines. Carl Hoffman, Berlin. Germany. Filed 
Sept. 28, 1893. 

RE-ISSUE. 

11.895. Electric Snap-Switch. Gerald W. Hart, Windsor, 
assignor, by direct and mesne assignments, to the 
Hart & Hegeman Manufacturing Company, Hartford, 
Conn. Filed Feb. 13, 1898. Original No. 459,706, dated 
Sept. 15, 1891. 


——— 


To Inventors and Others. 


United States and Foreign Patents Procured. 


A PATENT DEPARTMENT has been established in 
connection with the publication office of ELECTRICITY, for 
the transaction of all business connected with tbe procur- 
ing of patents on inventions and devices of all classes. The 
object is to furnish inventors and others, at moderate cost, 
with a reliable. well-equipped and accommodating bureau 
through which they may be aided in procuring United 
States and foreign patents and obtain all information 
necessary to a successful prosecution of tbeir claims. 

Immediate attention will be given to inquiries and 
orders by addressing 

T. F. BOURNE, 
Manager Patent Department ELECTRICITY, 
6 Park Place, New York City. 
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The Bockenheim Triphase System. 


The distribution of current by the multiphase 
alternating system is still a comparative novelty 
in the electrical fleld, and plants operating on 
this system are therefore of special interest at 
this time. 
enheim, Frankfort, which includes what might be 
called a mixed system, the long distance trans- 
mission being on the multiphase plan and the 
local distribution being with continuous currents. 

The building in which the station is situated 
comprises two main rooms separated by a par- 
tition wall, the first being occupied by the boilers 
and the second by the machinery. The boiler 
house also contains the accumulator room, office 
and store-room. | 

The boilers, of the tubular type, are two in 
number, having 95 square meters of heatirg sur- 
face, and are worked at 150 pounds pressure. А 
reserve space has been provided for two extra 
boilers of the s&me size. The boiler feed is 
supplied by.a steam pump and two injectors. 
The water which serves the condensers is carried 


to an apparatus in which it is cooled at the rate 


of from 50 to 60 cubic meters an hour and is then 
returned to the source of supply. 
There are two engines, each having a capacity 


Such a one is in operation in Bock 


the dynamos or the battery can be used to 
supply the exciting current. 


Each of the triphase dynamos are connected to 
а set of distributing bars by three lines in one of 
which an ampere meter is placed and each of 
which has a switch. These are the low tension 
bus bars, having only 80 volts difference of 
potential between them. There are phase indi- 
cators which are connected with both machines 
in order to facilitate the operation of throwing 
the dynamos in parallel. 


‘Three other bus bars are placed near the point 
where the triphase circuit leaves the building, 
and these are connected to the low tension bars 
by means of transformers which raise the voltage 
from 80 to 700 volts, at which pressure the cur- 
rent is distributed. 

The accumulators are ofthe Tudor type and 
there are 64 cells in the battery. Its capacity is 
450 ampere-hours and its maximum discharge 148 
amperes. 

The lines for the continuous current distribu- 
tion are lead-covered cables buried in the ground 
without further protecticn. The cables for the 
triphase system are also lead-armored cables but 
with concentric conductors having a cross section 
of 8.7 square millimeters. In the outside of the 
city, which is a manufacturing district, aerial 
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of 250 horse power, of thetandem compound type, 
and are run condensing. These are made by 
Pokorny & Wittekind, of Bockenheim. The 
d:ameter of the high pressure cylinders is 40 
centimeters and that of the low pressure 60 centi- 
meters, length of stroke 85 centimeters, and 
speed 100 revolutions per minute. 

Each of the engines is coupled direct to a tri- 
phase dynamo of 180 к. w. at a pressure of 80 
volts, and also drives by means of а belt а con- 
tinuous carrent machine of 86.8 к. w. capacity at 
110 volts. From the latter а continuous current 
is supplied to the 48 poles of the triphase ma- 
chines by which their fields are excited. The di- 
rect current machines are of the Lahmeyer sys- 
tem, and а general view of the station is shown 
in Fig. 1. 

The distributing system includes both the 
direct and triphase. The iwo direct current 
machines аге coupled in parallel and аге led to 
the bus bars on the switchboard, from which the 
outside system is supplied directly, and a battery 
of accumulators and the fields of the triphase 
machines are also run on these machines, Either 


wires have been run with bare copper, which 
largely reduced thecost of construction. Thom- 
son lightning-arresters are placed at intervals 
along this part of the line. 

About 1,200 meters from the central station is a 
tub-station which contains two transformers of 
25 к. w. capacity each. One of these is іп con- 
stant use and the other is held in reserve. They 
convert the high tension triphase current into а 
low tension direct current which is used for local 
distribution. The converter is à dynamotor in 
which the motor armature is run by the triphase 
system and drives a direct current generator 
armature. Inthis way the triphase system is 
used simply to transmit the power over long 
distances while the distributing lines are run on 
the usual low tension direct current system. 

This station is of interest on account of the 
various applications of electric motors which 
have been made there. The type of motors 
usually employed are connected directly to the 
mains of the tripbase system without the inter- 
position of transformers, and from a practical 
standpoint this operation has been very satis- 


factory, their care only demanding the replenish- 
ing of the oil cups every two or three weeks. 
The service already includes about 15 triphase 
motors of capacities varying from 8 K. w. to 15 x. 
w. which are in use in the neighboring manufac- 
turing and machine shops. The Frontispiece 
shows а screw fuctory in which the steam engine 
has been replaced by a triphase motor. A num- 
ber of direct current motors are also in use on 
the low pressure system. 

The price of the current is graded for different 
kinds of service,lighting, constant current motors 
and multiphase motors being fixed at different 
prices, which аге subject to discounts varying 
from 7 per cent. to 80 per cent. according to the 
length of time and the amount of power supplied. 
— L’ Industrie Electrique. 


University Extension in the Electricai Field. 


The Brotherhood of Electrical Workers Inaugurates a 
Progressive Educational Plan. 


Local Union 8 of the Brotherhood of Inside 
Electrical Workers has taken the lead in a new 
movement looking to the intellectual benefit of 
its members, and for some time to come the course 
of lectures which its members have helped to 
bring about will be the centre of interest among 
a large number of practical workers. 

The union has organized a club under the name 
of the Electrical Workers’ University Extension 
Club, with 400 members, under the auspices of 
which there will be given, with the co-operation 
of Columbia College and President Seth Low, a 
course of ten lectures on electricity and its prac- 
tical uses, the first of which will be delivered in 
Cooper Union on the 15th instant. 

President Low has contributed $1,000, and the 
various firms of the Electrical Contractors! As- 
sociation have also contributed generously. The 
union's club has raised $800 for the course, each 
member taking a ticket at the rate of $2 for the 
whole ten lectures. 

That part of the public which is interested will 
have to pay 25 cents admission to each lecture. 

After the first discourse a class will be organ- 
ized for those who wish to follow up the lectures. 
The class will be under the direction of W. H. 
Freedman, tutor of electricity in Columbia Col- 
lege. ; 

A prominent officer of the union says: It ів 
the ambition of Local Union 8 to rise above 
strikes and boycotts, and to educate its members 
for their own good. The strikes of 1892 cost this 
union $25,000, апа the return was comparatively 
small. The foundation of the present educa- 
tional movement was the establishment of an 
examining board last July. 

„The electrical trade," he continued, “is 
second to none in its demands upon the intellec- 
tual ability of the workman as well as his mechan- 
ical skill." 


First Lecture—C. O. Mailloux, ‘' Batteries : 
primary, secondary and thermo.” 

Second Lecture— S. S. Wheeler, S. C., "Рупа. 
mos and Motors. Direct current." 

Third Lecture—W. F. Stanley, ‘‘ Dynamos 
and Motors. Alternating current." 

Fourth Lecture—A. E. Kennelly, “ Electrical 
Measurements." 

Fifth Lecture—F. B. Crocker, ‘‘ Lighting." 

Sixth Lecture— Nikola Tesla, ‘‘ Power." 

Seventh Lecture—T. C. Martin, ‘‘Street Rail- 
ways.” 

Eighth Lecture—W. Maver, Jr., ‘‘Telegraphy.” 

Ninth Lecture—Also by Mr. Maver, ‘‘ Alarms.” 

Tenth Lecture—J. J. Carty, ‘‘ Telephones.” 


A Large Contract. 


The contract for the structural steel to be used 
in the construction of the immense new plant of 
the Westinghouse Electric and Manufacturing 
Company at Wilmerding bas been awarded to the 
Carnegie Steel Company. 

There were several bidders and the competition 
was extremely lively. Carnegie & Company's 
figures were considerably under ibore of the 
other firms. 
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ELECTRICITY. 


PATENT LITIGATION. 


A Final Effort to be Made to Crush Competition. 


PAPERS ALREADY PREPARED FOR A VIGOROUS CAMPAIGN. 


INJUSTICE AND WEAKNESS OF THE PATENTS. 


Is the General Electric Company Digging its Own Grave? 


I.. THE EDISON FEEDER AND MAIN PATENT. 


In the issue of EnEcTRICITY for December 27 
our views on patent litigation were plainly ex- 
pressed. We have been made aware during the 
past week that & large proportion of our readers 
agree fully with our view of the case. Not sothe 
Genera] Electric Company. 

It is now the well-maiured plan of this company 
to practise rigid economy in all departments save 
one, the legal department. 

New arrangements with counsel have been 
made, and explicit orders have been given for 
а vigorous and relentless campaign of patent 
litigation. Manufacturers, contractors, and users 
are all to be sued, and with as much celerity as is 
possible. A half dozen suits have already been 
begun on other than Jamp patents, and twice as 
many more are already prepared and will no 
doubt be announced early in January. Itis the 
firm conviction of the New York element in the 
management that by a multiplicity of suits the 
desired monopoly may yet be achieved, and that 
even if the campaign fail ultimately, contractors 
and builders will be thoroughly intimidated, and 
will at least purchase no new apparatus from the 
manufacturers who are under suit. 

The situation is in our judgment more critical 
than atany previous time in the history of the 
General Electric Company. 

There is only one plan possible whereby the 
business of independent concerns сап be saved 
from irreparable injury and ап open market for 
their wares retained: they must stand shoulder 
to shoulder, united in defence against the attacks 
of a common enemy. Many of the patents which 
the General Electric Company seeks to sustain, 
and upon which these suits are based,are positively 


ridiculous, and an intelligent and honest defence: 
is all that is required for their overthrow; but the 


small contractor cannot and should not be ex- 
pected to make the defence without the assist- 
ance of others who are in equal danger from 
guits later on. 

The General Electric Company is evidently 
not discouraged by the unfortunate results of 
thelamp litigation, and has learned nothing of 
wisdom therefrom. 

The feeder and main patent already has а deci- 
sion of a United States Circuit Court Judge in its 
favor, however unjust that decision may seem to 
practical men. Other patents to be fought over 
are the Edison patents on compound wound ma- 


chines, the three-wire system, sockets, cut-outs, 
and even fuses. 

In the line of its established policy to do what- 
ever is possible to bring about а new era in the 
business, when patent extortion and injustice 
may be wiped out forever, ELEectTRIcITY will con- 
sider carefully the merits of these various pat- 
ents, trusting that we may be able to throw some 
new light on the subject. 

The first article of the series will be devoted to 
the 

FEEDER AND MAIN PATENT 
and a review of the Trenton' ease, as follows: 


The interest which was aroused last winter by 
the trial of the case of the Edison Electric Light 
Company against Westinghouse, Church, Kerr & 
Company, involving the validity of the patent of 
Thomas A. Edison on what has become known as 
the ‘‘ Feeder and Main System," culminated in 
the decision of Judge Green upholding the 
patent. 

Important as this decision was thought to be at 
the time, its full force was probably not appre- 
ciated until recently, when the General Electric 
Company sought and obtained an injunction 
against a contractor because it appeared that in 
the fulfilment cf a contract which he had taken 
he.intended to use methods which in accordance 
with Judge Green's decision were infringements 
of the patents referred to. 

The claims relied on by the complainant read 
as follows: 


1. A consumption circuit, in the main conductors of 
which the drop in tension 18 not sufficient to vary practi- 
cally the candle power of the lamps connected therewith, 
in combination with feeding conductors connecting the 
consumption circuit with the source of electrical energy, 
and having no translating devices connected therewith, 
the drop in tension upon such feeding conductors not af- 
fecting the relative candle power of the lamps of the con- 
sumption circuit, substantially as set forth. 

2. A consumption circuit, in the main conductors of 
which there is a definite small drop in tension, not suffi- 
cient to vary practically the candle power of the lamps 
connected therewith, in combination with feeding con- 
ductors connecting the consumption circuit with the 
source of electrical energy, and having no translating de- 


‘vices connected therewith, the loss upon such feeding 


conductors being greater than upon the main conductors 
of the consumption circuit, substantially as set forth. 

8. The combination of a consumption circuit, in the 
main conductors of which the drop in tension is not sufi- 
cient to vary practically the candle power of the lamps 
connected therewith, with a feeding circuit having no 
translating devices, and extending from the source of 
electrical energy to the centre of the consumption circuit, 
substantially as set forth. 


The patent in question was granted to Edison 
on September 19, 1882, and the alleged infringe- 
ment was the construction and operation of an 
electric light plant in the city of Trenton, N. J. 
Judge Green's decision was filed in the United 
Ststes Circuit Court at Trenton, April 10, 1898. 
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It was evident that if Edison's patent was valid 
it practically controlled not only the distribution 
of current for lighting purposes but also for 
power where the multiphase arc system is used. 

The defendants by their answer denied in- 
fringement апа insisted that there was no 
patentable novelty in the alleged invention, con- 
tending that it had been anticipated by various 
preceding patents, viz., of Werdermann, Lane 
Fox, Khotinsky and Sawyer & Man, and had 
been describedin numerous scientific and techni- 
cal publications (the description of the method 
of distribution of current to the electro-plating 
tanks of the Roberts & Havell plant, devised by 
Edward Weston, which appeared inthe Scientific 
American, being an instance in point), and that 
the systems of gas and water supply now custom- 
arily in use in large cities were entirely analogous 
and similar to the scheme devised by Edison for 
electrical distribution. 

Judge Green, after having heard a great deal 
of ** expert ” testimony on both sides, rendered 
а decision which had no uncertain sound, uphold- 
ing the validity of the Edison patent, and so far- 
reaching has been this decision that it seems 
that any one intending to erect an incandescent 
lighting plant may be enjoined or restrained 
from proceeding to carry out his intention, with- 
out а hearing, under penalty of contempt. 

Inasmuch as the feeder system is now almost 
universally used in the distribution of current 
for incandescent lighting, if on final hearing. in 
the higher courts Judge Green’s decision is 
affirmed, it means disaster to everyone engaged 
in this business who has not made his peace with 
the General Electric Company, or so at least 
they would have it understood. | 

It therefore becomes of interest to study the 
reasons upon which Judge Green founded his 
opinion, to discover, if possible, some hope for a 
reversal on appeal. Fortunately for us, he has 
given them at length in his Opinion, which fills a 
pamphlet of 48 pages, in which he gives in clear 
and unmistakable terms the testimony that led 
him to his conclusion. · 

Unversed in science himself. аз he freely ad- 
mits, he has had to rely upon the statements of 
so-called expert testimony, and that which im- 
pressed him the most, whether logical or not, was 
that which governed. 

This brings us at once to the question of the 
weight which should be given to expert testi- 
mony. Of the value of disinterested expert 
testimony there can be no question, but we have 
little of that now before the courts, and there 
was none in the case in question. When the so- 
called expert is hired by and paid by either side 
he is neither hired nor paid to give disinterested 
testimony, nor is he longer а disintereeted party. 
He is hired and paid, like the attorneys in the 
case, to present in the best possible form that side 
of the question and those facts which will assist 
his client the most. He not infrequently directs 
both the examination of the witnesses and the 
general conduct of the case, and in this way be- 
comes an advocate for his client just as truly as 
are the attorneys. Why then should his state- 
ments be given any more weight than those of 
the attorney ? 

Let us see what the sources of inspiration were 
that influenced Judge Green’s mind. 

The leading experts for the General Electric 
Company were W. J. Jenks, Lord Kelvin and 
Dr. C. F. Chandler. These three were more 
frequently quoted in Judge Green’s Opinion than 
any other witnesses on their side. Mr. Jenks, as 
is well known, has for years been a salaried em- 
ployee of the plaintiff company, one of his chief 
duties being on occasions of this kind to appear 
in the róle of an expert witness in behalf of the 
Edison interests, and that his services have been 
retained so long speaks well for his fidelity to his 
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duties. That he is an expert in some things, and 
an honorable gentleman, there is probably no 
question, but that he is an electrical expert on 
whose testimony far-reaching judicial opinions 
can be safely founded, no man of prominence in 
the electrical fleld would for a moment admit. 
In fact, he so far disabused the electrical world 
of any such notion, if it ever existed, by a com- 
munication to one of the electrical journals about 
the time that this suit was pending, in which he 
showed his absolute ignorance of the very 
A B Св of electricity, that it would seem he 
would never again attempt to instruct a judge or 
8 jury. 

Lord Kelvinis а man whom the whole world 
delights to honor, and there is no one now living 
who has done more for the advancement of ab- 
stract science than he, or whose name is more 
intimately associated with ite progress than his. 
The weight of his testimony is therefore deserv- 
edly great, but his testimony was obtained for the 
plaintiffs by this same Mr. Jenks, who went to 
England for the purpose, and he was therefore 
presumably retained by that side. 

When Lord Kelvin stated in substance that to 
the beet of his knowledge there was no practi- 
cable method known to science of distributing 
current to incandescent lamps prior to Edison's 
invention of the feeder system, though this was 
testimony of а purely negative character, it must 
naturally have had great influence upon those 
who suppose that because а man iseminent in one 
branch of science, or in many, he must be conver- 
gant with every development in that science, or the 
many. But even Lord Kelvin is fallible, and the 
fact that he did not know that such a system was 
in existence before the issue of the Edison patent 
is not conclusive evidence that it did not exist. 
Asevidenoe of his fallibility may be cited the en- 
thusiasm with which he proclaimed the accom- 
plishment of a great scientific trinmph, when in 
1881 he exhibited the little storage battery of 
Faure with its 1,200,000 foot pounds of electrical 
energy, that he had carried across the Channel to 
England. These large figures and his enthusi- 
asm set investors wild, who did not know that 
the former represented but about the same 
amount of energy as is locked up in a half ounce 
of good coal, and that the latter was due to a re- 
markable ignorance of easily ascertained facts; 
but the result was, as one writer expresses it, that 
„the shores of Old England are strewn with the 
wreckage of secondary battery ventures, and the 
bones of many a victim lie bleaching in the 
sun." 

Nor has he alone shown himself fallible in his 
knowledge of the practical application of elec- 
tricity, with which he has had far less to do than 
with the more purely theoretical or scientific, 
There is no branch of electrical development 
with which Lord Kelvin's name is more closely 
identified than that which includes instruments 
of precision for the measurement of the current 
and other electrical phenomena. In these the 
question of suitable materials for resistances is 
of paramount importance, and the world has 
been striving for years to discover a substance 
whose temperature coefficient should approach 
more Closely to zero than German silver or plati- 
noid. Since the accuracy of these instruments, 
the designing of which has formed an important 
part of Lord Kelvin’s life work, depends very 
largely upon the discovery of a metal or alloy 
which has а very low temperature coefficient that 
is constant through a reasonably wide range of 
temperature, one would think it entirely safe to 
assume thatSir William Thompson, or Lord Kel- 
vin as he is now called, wouldjknow-everything 
that had been accomplished in that line. But it 
seems that his- knowledge even in this, his own 
specialjline, is deficient. Some time ago several 
of Prof. Von Helmholtz’s assistants in the Phys- 
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ikalisch Technische Reichsanstalt at Charlot- 
tenburg undertook in their official capacity to 
investigate what had been accomplished in the 
production of substances having low temperature 
coefficients, and among others tested by them 
were three alloys invented some years ago by 
Edward Weston and patented by him, two of 
which had a temperature coefficient of zero, and 
the other a small negative coefficient. These 
qualities had been claimed by Weston in his 
patents, and the tests made by these scientists 
confirmed the remarkable claims that had been 
made for them, and in their report they so stated 
officially. Lord Kelvin, in referring to the work 
of the Reichsanstalt on а recent public occasion, 
spoke of the discovery by these gentlemen of 
alloys having & zero temperature coefficient, and 
of one having a coefficient with a negative sign. 
These gentlemen, however, had not been ap- 
pointed to the task to discover anything new, nor 
did they claim to have done so. They gave Mr. 
Weston the credit of the discovery, though perhaps 
not in as pronounced a manner as justice would 
demand, yet Lord Kelvin, if he had been called 
to testify in court as to whom belonged the glory 
of this most important discovery—to the assist- 
ants in the Reichsanstalt or to Mr. Weston— 
would have lent the full weight of his mighty 
name to the former by answering that 80 far as 
my knowledge goes there was no such thing as an 
alloy having either a zero or negative tempera- 
ture coefficient known to science prior to the in- 
vestigations of Prof. Von Helmholtz's assistants 
in the Physikalisch Technische Reichsanstalt.“ 

It will thus be seen how cautious we must be in 
assigning importance to testimony of & negative 
character even when it is given by such а 
great man as Lord Kelvin. 

The third expert for the plaintiff was Dr. C. F. 
Chandler, who is so well and so favorably known in 
the domain of chemistry. In his testimony he 
maintained that the feeder system involved cen- 
tral station control or regulation of the current, 
and apparently convinced the Judge that it did, 
though the patent in suit is silent on that sub- 
ject. In other respects he proved a good wit- 
ness for the defence, as shown below: 


425 x Q.—''Is not the distributing system 
shown in Fig. 18 of the Werdermann English 
patent and in the figures of thetwo Werdermann 
publications in evidence subdivided into two 
circuits, one of which constitutes the lamp ¢ir- 
cuit and the other a supply circuit, not directly 
connected with any lamps, and the drop in 
tension upon which does not affect the relative 
candle power of the lamps ?” (This is Claim 1 
of the patent. ) 

A.—“ IT IS.“ 

426 x Q.— If it were assumed that some or 
all of thelamps supplied by the Werdermann 
distributing system referred to were at & consid- 
erable distance from the dynamo, and that the 
conductors directly connected to the lamps were 
made sufficiently large, would notthe svstem em- 
body the third апа fourth conditions set forth 
in 1 answer to cross question 422 ?" 

. —'* I do not see why it would not.” 

427 x Q.—''If the Werdermann system refer- 
red to, under the assumptions of the last ques- 
tion, were used for operating a large number of 
incandescent lamps of such construction as to be 
capable of being turned on and off independ- 
ently by the consumer, would not this system 
also embody the first and second conditions 
stated in your answer to cross question 422 ?” 

A.—" I do not see why it would not." 

428 х Q.—'' Then, as I understand you, if the 
distributing system shown in Fig. 18 of the 
Werdermann English patent were applied to op- 
erating a large number of incandescent lamps, 
so constructedithat they could be turned on and 
off independently, and some or all of which 
were at а considerable distance from the dynamo, 
and if the parts ое conductors directly con- 
nected to the lamps were made of sufficient size, 
the'system would embody the four essential con- 
ditions of the patent in suit, to which you refer 
in your answer to cross question 422? Is that 
your opinion ?” 

A.—“ It would, assuming that the number of 
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lamps is sufficiently large, and the distance is 
sufficiently great to develop the difficulties of 
drop in tension, referred to in the specifications 
of the patent in suit. I would further say thatin 
stating the conditions in my answer to cross 
question 422 I omitted to mention one point 
whichI think is implied in the first three claims, 
which is, that the loss on the supply conductors 
and the mains together would be sufficient, if the 
lamps were placed on the supply conductors as 
well as on the mains, to affect the relative candle 
power of the lamps.” 

429 х Q. —'' If this last condition were present 
also, would the Werdermann system referred to 
embody all the essential conditions of the patent 
in suit ав you understand the same? 

À.—'' I do not see but that it would if it com- 
plied with all the conditions stated in the last 
two questions.” 


Essentially the same questions in regard to the 
Khotinsky French patent brought out the same 
admissions. It will be observed in this connec- 
tion that if these conditions must be written into 
either of these two patents to make them operae 
tive, they must also be written into the patent in 
suit to make it operative, and Prof. Chandler’s 
admissions would therefore seem to be admis- 
sions that these two patents were anticipations 
of Edison’s patent. 


In regard to the methods employed for equali- 
zing the potential in galvanoplastic operations, 
which it was urged anticipated Edison, Judge 
Green says (Opinion, p. 81): It is difficult in- 
deed to see the least possible analogy between a 
bath, or a vat, or a tank, containing metal in solu- 
tion through which an electric current is to be 
passed, first for the purposes of decomposition, 
and secondly for a fixing of the decomposed 
molecules of the metal upon an object tempor- 
arily placed in the bath, with a system of electric 
conductors, feeding and consumption, running 
for miles, perhaps, through thickly settled terri- 
tories, having upon the consumption circuit in- 
candescent lamps permanently fixed and in large 
numbers, usable at pleasure and wholly beyond 
the influence of drop in tension. 

In electro-plating the success of the process is 
absolutely dependent upon а uniform distribu- 
tion of potential over the whole surface of the 
object being plated. If there be but one article 
in the bath an equal potentias] must be brought to 
every surface molecule of that object or the pro- 
cess is a failure. If there are many objects in 
the same bath the same requirements must be 
fulfilled for each article as for each surface mole- 
cule of the individual piece, and the limits be- 
tween which a variation is permissible are very 
minute as compared with those allowable in in- 
candescent lighting. In fact, the requirements 
in such cases are by far more exacting than those 
of current distribution for lighting purposes. 
The same methods to accomplish this distribu- 
tion as patented by Edison were used prior to 
his patent, and the methods of proportioning the 
wires for this purpose was known and arrived at 
through theory as well as by the teachings of 
practice. Edison said no more than was already 
known. His method was to have a feeding cir- 
cuit in which there should be no translating de- 
vices, 80 arranged thus that however great the 
drop might be it should not affect the relative 
pressures upon the translating devices connected 
to the consumption circuits, which should be of 
such a size that the drop in the latter would not 
vary the pressure practically at the terminals of 
the numerous translating devices connected 
thereto. A definite object is obtained in a definite 
way. The same object is in view in electro-plat- 
ing, and it is accomplished in the same way ex- 
actly, only the methods employed in the latter 
are a refinement, or of a higher type, than in the 
former, because the permissible variation in an 
electric lighting circuit would be fatal in electro- 
plating. If, however, they were the same, what 
difference can it possibly make what translating 
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device receives the current ? 
bearing has the Judge's statement upon the саке 
that the lighting circuits often run through 
thickly settled territories ?" 

Mr. Weston testified that prior to 1880 he 
planned and erected a large electro plating works 
for Roberts & Havell,in which there were а 
number of depositing tanks, and that the circuits 
for these were во arranged asto equalize the press- 
ures throughout all of the tanks. Prof. Cbandler 
testified that it seemec probable that the con- 
sumption mains in this case were made relatively 
very large for purposes of mechanical strength 
rather than with the view of equalizing the press- 
ure, and tLis view Judge Green seemed to take 
notwithstanding the positive statements of Mr. 
Weston that he proportioned them large for the 
same reason, well known to him at the time, that 
caused Edison to introduce this feature into his 
patent. 

Judge Green also assignsas a reason why elec- 
tro-plating practice cannot be compared with 
lighting practice, that in the former the electro- 
motive force '' is of so Low a tension that it 
would be utterly futile to consider it as a pos- 
sible factor in electric lighting.” 

What a remarkable statement to bare an opin- 
ion on! Every electrician in the land knows that 
the difficulties are enormously increated as the 
tension becomes luwer. Every electrician in the 
land knows that апу method of regulation or 
equalization that will be effective where low ten- 
sions are used will be far more efficient as the 
tensions increase, and that if the tensions per- 
missible were high enough there would be no 
occasion to use Edison's teeder and main system, 
or any other system of equalization. 

As regards the analogies between gas and 
water distribution and electrical distribution, 
which are so close that the law of flow of the 
latter is expressed in units of the same kind as 
those used in the two former, the learned Judge 
quotes Lord Kelvin at length, to show minor 
differences, who says: The translating devices 
used for the electric light are utterly and easen- 
tially different from anything used in gas light- 
ing.” (The italics are Judge Green's.) But 
what difference does it make what the character 
of the translating devicos is so long asthe features 
of distribution desired obtain? And again he 
Bays : 

“ There ів absolutely no analogy in gas to the 
electric bridge from one main to another main, 
such ав is constituted by the incandescent 
light.” (Italics again Judge Green’s. ) 

If there is no close analogy with gas there cer- 
tainly is with water, for how does the bridge of 
water issuing from the faucet and gradually 
finding its way back to its source by percolation 
through the earth or otherwise, differ from the 
electric bridge whose current finds its way back 
by a second conductor? The analogy is very 
close between the two, and especially so where a 
ground return is used for the electric circuit. 

Again Lord Kelvin is quoted: The incan- 
descent light has no regulator in connection with 
it; itis either off or on.” 

Lord Kelvin must have forgotten that there 
are electric lamps provided with just such regu- 
lators, and that they are articles of regular manu- 
facture and sale and use in this country if not 
abroad, but his object was to show that because 
the consumer of gas had a means of regulating 
the supply, and the consumer of electricity had 
not, the requirements of equalization of pressure 
in the former distribution were not so rigid as 
in the latter. The Judge quotes Lord Kelvin also 
for this purpose, yet it has been shown that he 
discarded the electro-plating system for just the 
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reverse fact, that because of the low tension the . 


nicety of regulation required was incomparably 
greater than that required for lamps. 
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But when all has been said asto the differen ce 


betweenthe flow of different fluids through dif- 
ferent classes of conduits, the fact remains that 
they all conform to Obm’s law, which reads that 
the rate of flow bears some definite relation to the 
pressure and the resistance. Different constants 
or factors must be introduced into the equation 
for each particular fluid and for each kind of 
conduit, but the fundamental law is essentially 
the same. No one will probably deny that Ohm’s 
law holds good for alternating currents, but 
here the law is modified by the substitution of the 
square root of the mean squares of the impressed 
electromotive forces for the impressed pressures, 
viz., the effective head is substituted for the 
actual head, and a factor is introduced which 
differs with each frequency, but how does this 
differ from the law governing the flow of water 
or gas? 

But there are some other facts in the history 
of electrical development having а most impor- 
tant bearing on this case, which for some unex- 
plained reason were not put in evidence before 
Judge Green. 

It is well known that Edison’s application for 
a patentin Germany in 1882 on this same system 
was denied. The reasons for rejection of the 
application were briefly these, as given by the Im- 
perial Patent Office: 

“Тһе application contains no new ideas for 
which patent protection is applied for, but treats 
exclusively upon the scientific question, how the 
conductors are to be arranged so as to provide 
with the minimum of conducting material many 
branch conductors from one electrical source 
with as even as possible a current. This every 
electrician intends to do, and solves the question 
by the иге of generally known scientific princi- 
ples and methods.” It is then gjated that the 
basis for this figuring which every educated elec- 
trician uses are given in '' Kirchoff's Laws on 
the Distribution of Current," which was published 
in every physical text-book at that time, and 
taught in every technical school. It was also 
stated as а sufficient reason for refusing the ap- 
plication that by the patenting “ of such gener- 
ally known scientific construction principles, in- 
dustry would be completely restricted.” 

“Тһе patenting of the principle that the sec- 
tion of the feeding or conducting wire must be 
in proportion to the strength of the currents 
which flow through the same, would,” say the rec- 
ords, “ mean about as much as though somebody 
would take a patent on the principle that when 
draining the soil the section of the ditches must 
correspond to the amount of water which flows 
through the same.” 

Edison appealed against this ruling, and the 
matter was again considered. This appeal is 
interesting reading, but too long for insertion 
here. It was again rejected, the following objec- 
tions having been filed : 

“ Kirchoff's theories give in fact all the means 
of arranging the conductors, even in the most 
complicated cases, s0 that every lamp receives 
the same current." And as evidence of prior use, 
the employment of the system in exploding mines 
was cited; a circular bearing date of 1870 de- 
cribing its employment for other purposes was 
enclosed ; a sketch of its use in 1879 on an elec- 
tric railway at the Berlin Industrial Exhibition 
was also enclosed, with the asseveration that the 
system was entirely identical with Edison's," 
and so on, mentioning Gulcher's* lighting sys- 
tem and the system employed to supply current 
to systems of electric clocks as all being antici- 
pations, and concludes the statement as follows: 

From the above it seems to us as not permis- 
sible to patent the means known to every expert 


* Zeitschrift of Applied Electrical Theories, 1881, No. 20, 
pp. 892-8. 
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to obtain known results in a special case, that of 
incandescent lamp lighting.” 

The first decision rejecting the application 
for patent was confirmed for the following rea- 
sons: 

The device mentioned in the two claims re- 
cently filed is to be considered as an arrange- 
ment of the conduetors of an electrical current 
which is known to every expert and that is gen- 
erally in use in exploding mines and in electrical 
clock systems where every working point must 
receive the same current. The arrangement of 
the conduetors, shown in Fig. 9 of the applica- 
tion, coincides exactly with that which was used 
in the first electrical railway by Siemens & 
Halske during the Berlin Industria] Exhibition 
of 1879. No patentable novelty can be seen in 
the transfer of this device tospecial lighting pur- 
poses.“ 


Franklin Institute Prizes. 


The attention of ingenious men and women is 
hereby directed to the fact that the Franklin 
Institute of the State of Pennsylvania for the 
Promotion of the Mechanic Arts may grant, or 
recommend the grant of, certain medals for 
meritorious discoveries and inventions which con- 
tribute to the promotion of the arts and manufac- 
tures. 

The character and conditions of these awards 
are briefly stated in the following: 

The Elliott Cresson Medal, founded in 1848 by 
the gift of the late Elliott Cresson. This medal 
is of gold, and by the terms of the deed of trust 
may be granted for some discovery in the arts 
and sciences, or for the invention or improve- 
ment of some useful machine, or for some new 
process or combination of materials in manufac- 
tures, or for ingenuity, skill or perfection in 
workmanship. 

The John Scott Legacy Premium and Medal 
(twenty dollars and a medal of bronze), awarded 
by the city of Philadelphia. This medal was 
founded in 1816 by John Scott. a merchant of 
Edinburgh, Scotland, who bequeathed to the city 
of Philadelphia a considerable sum of money, 
the interest of which should be devoted to re- 
warding ingenious men and women who make 
usefulinventions. The premium is not to exceed 
twenty dollars, and the medal is to be of copper 
and inscribed “ To the most deserving.” 

The control of the Scott Legacy Premium and 
Medal (by Act of the Ordinance of Councils in 
1869) passed to the Board of Directors of City 
Trusts, and has been referred by the Board to its 
Committee on Minor Trusts. and that committee 
has resolved that it will receive favorably the 
name of any person whom the Franklin Institute 


may from time to time report to the Committee 
on Minor Trusts as worthy to receive the Scott 
Legacy Premium and Medal. 

The Edward Longstreth Medal of Merit, 
founded in 1889 by Edward Longstreth, machin- 
ist and late member of the Baldwin Locomotive 
Works. This medal is of silver, and may be 
awarded for useful invention, important dis- 
covery, and meritorious work in, or contribu- 
tions to, science or the industrial arts. 

Full directions as to the manner and form in 
which applications for the investigation of inven- 
tions and discoveries shonld properly be made 
will be sent to interested parties on application 
io WILLIAM Н. WAHL; Secretary. 


The Navy Yards to Use Electrical Appliances. 


The Navy Department at Washington, believ- 
ing that the use of electrical appliances in the 


machinery departments of the Navy Yards, 
would result in economy of money and power, 
has selected a Board to inquire into the advisa- 
bility of their adoption at the New York and 
Norfolk Yards. The Board will meet at the 
Brooklyn Yard at once. It consists of Com- 
mander Washburn Maynard, Lieutenant J. D. 
Murdock and Professor O. G. Dodge, the latter 
an expert electrician. 
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ELECTRICITY. 
All Aboard The decision of the powers 
for that all the offices of the 


Schenectady. General Electric Company are 
to be removed to Schenectady immediately 
created consternation in the ranks of the minor 
officials when announced on Saturday, and made 
the ‘‘ Happy New Year” greeting of the period 
sound like a mockery and a gibe. The blow has 
fallen heavily all around, but its effect is partic- 
ularly crushing in the case of those misguided 
friends of Mr. Coffin who lost all their money in 
the stock market, and who really can’t afford to 
move their household effects just now. Several 
of the gentlemen have quietly expressed their in- 


tention of complying with the order, and of re- 
maining in Svhenectady until they can find other 
places, and no longer. 

ELECTRICITY congratulates the company on а 


wise business move, and commiserates the society . 


men who will perforce be compelled to mend 
their ways. They cau console themselves with 
the reflestion, however, that even the Tenderloin 
has been getting slow of late. The company has 
now taken its proper place in the procession— 
near the foot. 

For the benefit of those who are not acquainted 
with the geography of their country, we willstate 
that Schenectady is u small village, lying on the 
banks of the Mohawk, sixteen miles west’ 
northwest from Albany, which latter town is ex- 
actly 145 miles due north of the Hoffman House, 
200 miles west of Young’s, and the same distance 
from the Parker House. The town contains 
about 16,000 souls, mostly contented and pros- 
perous laboring men in the various manufac- 
turing establishments. who rise at 6 a. M. and 
retire at 9 P. M. 

It is an eminenily respectable, though not a 
gay city, founded bythe same enterprising Dutch, 
who first settled Manhattan Island. It is not far 
from Little Falls, the most important cheese 
market in the world, where the scenery is ac- 
knowledged to be magnificent. It is on the line 
of the Erie Canal and the New York Central 
Railroad. All boats and freight trains stop 
there. 

We urderstand that Messrs. Greene, Ord and 
others have already grown despondent in con- 
templation of their enforced absence from Del- 
monico’s, their banishment from the innumer- 
able Joys of life in the metropolis, and have un- 
justly characterized Schenectady as a stupid 
place. We can assure them that Schenectady 
is all right. True, they will have to travel 
a slower gait, and if they would be happy, change 
their ideas of what constitutes pleasure. Better 
than they have lived and died there. It is not 
half so dreary a place as the settlement of War- 
wick and Coventry in Rhode Island,the ancestral 
home of the Greenes, and is fully as lively as 
Princeton, in New Jersey, where Mr. Ord for- 
merly taught the young idea how to shoot. 

The country being flat, malaria in its most 
virulent forms is an ever-present evil; but we are 
told that the drug stores (of which there are two) 
make special rates on quinine and cholagogue. 

However, life is still worth living, even in 
Schenectady, and there are many forms of whole- 
some and innocent enjoyment, as yet, we fear, 
untried by the gentlemen referred to. 

The Edison Hotel, though not ona par with 
the Imperial or the Plaza, is a very good hotel, 
and will soon be а scene of wild revelry by night 
(that is, till9 P. м.) There will be fierce games of 
checkers, delirious rubbers of whist, and stories 
without number of the life which is past and 
gone. 

On holidays and Sundays excursions may be 
made to the reservation of the Onondagas near 


Syracuse, where a new kind of ''society " can 
he found. 

The General Electric Glee Club will be formed, 
and Auld Lang Syne " will be sung with fervor. 
There wiil doubtless be many other clubs, in- 
cluding the O. T. Crosby Zouaves," and the 
“Э. D. Greene Cadets.” During the winter 
there will be ample opportunity for lacı osse and 
tobogganing, and diverse other healthy sports. 
In the summer a swimming school could be or- 
ganized, and a Cussing Club" will be a neces- 
sity the year round. 

The newcomers will no doubt be made wel- 
con:e at the monthly debates of the literary 
societies of Union College, and those of correct 
habits will easily find entree to the occasional 
afternoon teas of the ScHenectady matrons. In 
fact, although it is a state secret, the fame of Mr. 
Ord’s whiskers has preceded him, and he already 
has several invitations in advance for these 
events. 

On off nights, when there are no other diver 
sions, rides шау be taken on Mr. Muir’s rail- 
road. 

Mr. Ord will, of course, speedily compile а 
‘ Book of Etiquette for Electrical Men," some- 
thing on the plan of his previous '' Book of In- 
structions,” which proved so convenient for cer- 
tain occasions. 

Each one may easily adjust himself to the 
changed conditions of affairs and still enjoy life 
hugely. The company will save a great deal of 
money iu rent, will gettwice as much work out of 
the men (7 A. M. to 6 P. M), and living being во 
cheap in Schenectady, a further reduction of 25 
per cent. in salaries would certainly not be ob- 
jected to by апу one. 

ELECTRICITY’s private telephone wil be ex- 
tended to Schenectady. and we will report the 
news as heretofore. 

F 

Electrical The interior wiring of buildings is 

Fire a far more fruitful source of fire 

Risks. than overhead wires, and this 
class of construction calls for correspondingly 
greater care than the former. It is only with- 
in the past three or four years that interior 
wiring has been made perfectly safe, and this 
result has been largely due to the efforts and 
restrictions of the fire underwriters. Many of 
the devices used in the early days of incandescent 
lighting, and which at that time were regarded 
as thoroughly safe, could not now pass the inspec- 
tion of any insurance company in the country. 

Most all of the fires due to the use of electric 
lighting have their origin in some part of the 
wiring of the buildings, as it isalmost impossible 
to start a fire from an incandescent lamp, and 
where arc lamps are used for interior lighting 
the globes апа screens in general use render 
them very safe if ordinary care is exerci ed in 
keeping them properly trimmed. The chief dan- 
ger here lurks in the hidden parts of the wiring, 
where а fire may attain considerable headway be- 
fore being discovered, but if electric wiring is 
installed in accordance with the best practice 
known 8t present its fire risk would practically 
disappear. Ав almost every one familiar with the 
gubject admits the possibility of making interior 
wiring perfectly safe, it follows that where fires 
occur from this source the work must be defect- 
ive in some respect. 

Faults in interior wiring may be traced to de- 
fective insulation, bad materials or workmanship 
and insufficient capacity of the wires, all of which 
may be detected with competent inspection, and 
which are generally the result of too cheap work. 
The insulation of any house wiring can be fixed 
at almost any degree demanded, even without 
the use of materials other than those commonly 
employed, if the work is put in by competent 
persons, The use of tubing in whieh to run the 


wires is now general, and this tubing consists of a 
non-inflammable material covered with a metallic 
sheathing, with which a complete system of pip- 
ing is run through the building in the same man- 
ner as the gas or water pipes, and is provided 
with suitable outlets for lamps, switches, ete In 
addition to the insulation provided by the tub- 
ing. the wire which is drawn through it is itself 
covered with a good quality of insulation, and 
only wires of one polarity need be run in а single 
tube. With these precautions and the lines be- 
tween the various outlets of ample caprcity to 
carry their maximum possible current without 
excessive heating, no possible danger can arise 
on this part of the system. 

The next point is the connections at the differ- 
ent outlets at which junction boxes of incombus- 
tible material should be provided. These con- 
tain the switches and fuse blocks,in which spark- 
ing and melting of fuse wires will inevitably 
occur at times, thus strongly arguing the use of 
only the most approved appliances of this kind. 
The use of wood or any inflammable material in 
these appliances should not be tolerated, al- 
though the old time wooden bases are by no 
means obsolete. The apparatus used now, en- 
closed in slate or porcelain, meets every require- 
ment of safety, but even this may be troublesome 
unless it is set up with care and is properly used. 
The chance of poor connections and the intro- 
duction of light resistances at these points is 
ulways present when this work is handled by any 
but the most experienced and careful workmen. 
If these fuse blocks are not properly used in 
regard to the size of the fuse wire required for 
the current their use becomes amere farce. It 
is certain that a great many cases could be found 
to day where after the proper size fuse wire has 
been melted it has been replaced by copper wire 
of perhaps several times the capacity of the 
wire it was supposed to protect from overload. 

The same difference in quality and make may 
be found in the electrie light fixtures ав in the 
other supplies, but their qnality has been steadily 
improving. апа if properly installed аге very 
safe. 

The kind of plant here outhned includes the 
best materials, arrangement and workmanship, 
and until these conditions are departed from the 
fire risk from this source is almost nominal. The 
temptation to cheapen the work, which is 
frequently given to the highest bidder without 
even the restriction of any specifications or the 
oversight of any competent engineer, con- 
stantly tends to the introduction of poor mate- 
rials and workmanship, and it is in this way that 
electric wiring has obained & far worse reputa- 
tion than it ought to hold under proper condi- 
tions. Asthere are contractors who will take 
advantage of the general ignorance of custom- 
ers on this subject, it ік ан necessary to secure 
the services of а competent engineer for this 
work as it is to engage an architect in building а 
house. 

We have во far, however, considered the sub. 
ject in its worst aspects and taken the most ex- 
aggerated view of its dangers; but it is only fair 
tosay that even with as many poor plants as may 
bc found in use, statistics show the fire losses to 
have been very small in comparison with all other 
forme of illumination. Figures taken from 82 
cities, recently, show that of the total number of 
fires from all causesa trifle less than 11 per cent. 
were caused by electric circuits, which makes a 
very favorable showing in comparison with any 
other method of illumination or power trans- 
mission. It also points to the extreme reliability 
which electricity would present against fire if 
the installation of this system was always ав per- 
fect as possible, and with the constant improve- 
ments which are being made, the risk should be 
constantly on the decrease. 


WE are informed that the resignation of Mr. F. 
P. Fish has been accepted, and that Messrs. 
Atterbury, Hyde & Betts will direct the cam- 
paign of patentsuits now under way. 

.... ..Өб.... 

To Mr. W. J. Hammer: Your pernicious 
activity as a вру is likely to excite curiosity ав to 
whoand what you are. The drubbing which 
Grand Sheik A. Hickenlooper gave you is not 
forgotten, and this enriosity may yet be gratified. 


To the Mohawk Flats. 


— 


The General Electric Company will Retire to 
its Lodge in the Wilderness. 


The Marble Building at 44 Broad Street; too Expensive a 
Luxury for Present Conditions. 

It was officially announced on Saturday last that 
the Directors of the General Electric Company 
have decided to concentrate all the various de- 
partments of the business at Schenectady. Elec- 
trical, engineering and designing departments 
are already being removed from the Lynn 
works. Prof. Thomson will be expected to make 
Schenectady his headquarters, and Mr. E. W. 
Rice, Jr., has already received his notice of trans- 
fer. | 


The main offices of the company, heretofore at 
44 Broad street, are to be moved to Schenectady 
by February 1, and the entire force transferred. 

The company's magnificent building will be 
offered for rent to other concerns. 

Many discharges have already been announced 
and more are to follow. Among the important 
ones во far are those of Messrs. Herrick, Muir 
and Hughes. 


Capt. Eugene Griffen is to go to Chicago to 
take charge of that office, the only district office 
remaining. 

It 18 not the Schenectady works, but the Lynn 
works, which are practically dismantled, and this 
latest move settles & month in advance of the an- 
nual meeting the question as to which element is 
controlling the policy of this compeny. 

Mr. H. McK. Twombly will no doubt be the 
next president of the company, and Mr. Coffin 
will b» at the head of a competing organization. 


MR. COFFIN HAS SPOKEN, 
He Furnishes the Chemical Bank with Grounds for a 
Slander Sulit. 


A fall of five points last week in General Elec- 
tric called forth many rumors, in reply to which 
Mr. Coffin said officially: 


„There is по more danger of General Electric 
oing in receivers’ hands than the Chemical 
ank. I cannot understand why anybody should 

put such a report in circulation. Surely no in- 
sider would do it who knows the facts. Our rela- 
tions with tbe Brush Company are most friendly. 
We own avery large proportion of the capital 
stock of the Brush Company. General Electric 
has practically no floating debt and the company 
is doing more than one-half the business it was 
doing last year at this time, and it is doing itona 
cash basis. The reduction in the price of lamps 
was inaugurated by General Electric because the 
company has been able to manufacture lamps 
cheaper, and it is thus giving the public the 
benefit. The relations between the Thomson- 
Houston interests and those of the General Elec- 
tric are not strained. On the contrary, they are 
most friendly." 


Which all goes to prove that not even the accu- 
mulated troubles of the past six months have 
been sufficient to destroy Mr. Coffin's sense of 
humor. He can laugh, and make the whole 
world laugh with him, whenever he chooses. 


Personal. 


Mr. Walter C. McKinlock, Secretary of the 
Metropolitan Electric Company, Chicago, has 
just returned from a successful business trip, 
and reports the outlook for his new company as 
very promising. 
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Death of William Richardson. 


William Richardson, known to every street 
railway man in the country, and a leading spirit 
in both the New York State and National Street 
Railway Associations, died at his home in Brook- 
lyn on the 31st ult. of pneumonia. 

Mr. Richardson was seventy-one years old, 
and had had an active career. He was interested 
in politics up to twenty years ago. and was a 
friend of Thurlow Weed, who gave him his crig- 
inal start in the street railway business, as presi- 
dent of the Dry Dock, East Broadway and Bat- 
tery line in New York. 


Legal Notes. 


An attachment suit by the General Electric 
Company against the City Electric Street Rail- 
way Company of Little Rock, Ark., was begun a 
few days ago in the Circuit Court at Pulaski, 


Ark. The suit involves the legality of claims 
aggregating nearly $300,000 against the railway 
company, which is now in the hands of a re- 
ceiver. 


Suit was brouzht lately in the United States 
Circuit Court at Portland, Ore.. by the North- 
west General Electric Company against the East 
Side Railway Company for the appointment of a 


receiver and the foreclosure of а mortgage on 
the road for $67,000, which secures about $37.000 
due the Northwest General Electric Company, 
and $29,000 due the Commercial National Bank. 
The court granted the application, and, with the 
consent of all parties to the suit. appointed 
Joseph Simon receiver of the company's prop- 
erty. 


A suit brought by Stephen L. Wilson against 
the Fort Wayne Electric Company was begun in 
the Supreme Court, Brooklyn, N. Y., on the 
19th ult. The action is brought to recover $6,987 


and interest under contract. Wilson, who lives 
in New Milford, Conn., alleges that the defend- 
ant agreed to buy the entire output of his mica 
mine. The defence claims thatthe mica is not 
up to the required standard. 


Edward C. Hinman, of Battle Creek, Mich., 
has been appointed receiver of the Battle Creek 
Electric Railway Company, and his bond has 
been fixed at $15,000. The orders were entered 
by Judge Swan in the United States Circuit Court 


and as the result of the filing of a bill against the 
company by the Central Trust Company of New 
York. hen the railway was projected, three 
or four years ago, the stockholders gave a 
mortgage on their railway property to the trust 
company to cover a loan of $110.000. There was 
a default in the payment of $3,300 interest, due 
on the first of last July, hence the foreclosure 
proceedings. 


The Falls Rivet and Machine Co. has begun a 
suit at Toledo, O., against the Toledo Electric 
Company for a balance of $1,692.15, due on ma- 
chinery furnished for the electric company’s new 


power house. The parties named as defendants 
are the General Electric Company, Toledo Elec- 
tric Company, J. S. Rodgers and J ohn 8. Moore, 
trustees and individually. 


The Denver (Col.) 7imes says that the final re- 
port of Assignee Theodore Holland of the Mont- 
clair Electric Light Company has been approved 


by Judge Allen and the assignee discharged. 
The total value of assigned property in Holland's 
hands was $33,700.78. 


Judgment for $10,045 has been entered by de- 
fault against the Union Electric Company, of No. 
45 Broadway, New York, in favor of Stephen R. 
Bradley, the president of the company, of which 


Stephen R. Bradley, jr., is secretary and treasurer. 
The company was incorporated under West Vir- 
ginia laws in July, 1891, with a capital stock of 
$500,000, for the manufacture of electric storage 
batteries. 

James N. Cropper has been appointed receiver 
for the Muncie (Ind.) Electrical Works. The 
company is a new one, organized by Cleveland 
capitalists for the manufacture of dynamos. The 
receiver was appointed to enable a dissolution of 
partnership. 
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Recollections of Werner Von 
Siemens." 


VI.—The First Laying of a Deep Sea Cable. 


The successful use of copper wirescoated with 
gutta-percha as underground conductors sug- 
gested their employment also for submarine tele- 
graphic communication. That sea water was not 
in any way injurious to the gutta-percha had 
been proved in the case of the insulated wires 
connected with the torpedoes in Kiel harbor, 
which were quite unchanged after the lapse of 
two years. 

The first attempt to connect two sea coasts by 
means of gutta-percha conductors had been made 
as early as 1850 by Mr. Brett, who had obtained 
8 concession for a submarine telegraphic commu- 
nication between Dover and Calais. The unpro- 
tected wire laid by him retained its efficiency, as 
was to be expected, not much longer than the 
time of the actual laying, if indeed it was ever 
really serviceable. It was replaced in the fol- 
lowing year through Messrs. Newall & Gordon 
by & conductor armed with iron wires, which 
acted well for some time. This was the com- 
mencement of submarine telegraphy, destined 
speedily to become one of the most important 
media of communication. 

In September, 1855, Mr. Brett, commissioned 

by the Mediterranean Extension Telegraph Com- 
pany, had made the attempt to lay a heavy cable 
with four conductors between the island of 
Sardinia and the town of Bona in Algeria. He 
employed for the purpose the same contrivances 
as in the North Sea, but unfortunately his brake 
apparatus did not suffice on reaching deep water, 
and in consequence the whole cable rolled to the 
bottom without the possibility of de aining it. 
When a second attempt in 1856 also miscarried 
he retired from the undertaking, which was then 
taken up by Newall & Company. The latter con- 
tracted with my firm for the delivery of the elec- 
tric apparatus, and requested me to undertake 
the electrical testing on and after the laying. 

This first laying of a deep sea cable was both 
interesting and instructive to me. At the begin- 
ning of September, 1857, I went, at Genoa, with 
an assistant and the necessary electrical appar- 
atus, on board а Sardinian corvette, which was to 
accompany the expedition and take us to Bona, 
where the steamship laden with the cable awaited 
us. It was an interesting company which met 
on board the war-ship. Besides the English 
contractors and cable manufacturers, Mr. Newall 
апа Mr. Liddell, there were on board severalItal- 
ian savants, telegraph officials, and naval offi- 
cers, among them the learned Admiral Lamar- 
mora, а very amiable and well-instructed officer, 
brother of the well-known General Lamarmora; 
further several French telegraph officials, who 
were commissioned by their Government to be 
present at the laying of the cable, in particular 
the well-known engineer Delamarche. 

Already on the passage to the island of Sar- 
dinia, which was favored by gloriously calm 
weather, the party discussed the methods which 
should be adopted in laying the cable, in order 
to avoid the failure of previous attempts. Messrs. 
Newall and Liddell declared that in laying 
their wire to the Crimea they had found it best 
to proceed quickly, and let the cable run out 
without check, when it would sink slowly to the 
bottom without any strain. They had indeed 
for precaution’s sake provided a powerful brake- 
wheel, to regulate the speed of the cable, but 
that would hardly be necessary if the ship was 
going fast. This theory of Mr. Liddell was 


* Selected from “ Personal Recollections of Werner Von 
Siemens,” recently published tn America by D. Appleton 
& Company. New York, 416 pp., 12mo, uncut edges, wide 
margin, photogravure portrait. ; 


ELECTRICITY. 


strongly opposed by M. Delamarche, who had 
been present at the unfortunate attempts of Mr. 
Brett, and had now adopted the theory that the 
cable must perforce assume the form of а cate- 
nary curve in deep water, and under any circum- 
stances break. 


I had originally intended to abstain from in- 


terfering in the mechanical part of the proceed- 
ings, but it appeared to me so utterly impossible 
to lay a heavy cable, having a weight in water of 
at least 4 lbs. per yard, ata depth of more than 
1,500 fathoms (as was the case between Sardinia 
and Bona), in the manner intended by Messrs. 
Newall and Liddell, that I spoke very earnestly 
against the proposal. On the other hand I could 
not share the fears of M. Delamarche, and there 
ensued a warm discussion between Mr. Liddell, 
M. Delamarche, and myself, in which I ex- 
pounded the theory, which was subsequently 
universally adopted. It consists in holding back 
the cable by brake-apparatus with a force which 
corresponds to the weight of a piece of cable in 
water reaching perpendicularly to the bottom. 
With a uniform motion of the ship the cable 
then sinks in a straight line, the inclination of 
which depends on the ship's speed and the velcc- 
ity of subsidence of в horizontal piece of cable 
in the water. If the sinking portion of the cable 
is not perfectly balanced by the force of the 
brake, а sliding down of the cable takes place at 
the same time on the inclined plane which it 
itself forms; it is therefore possible to regulate 
by the brake the extra amount of cable that is 
required to lay the cable without strain over the 
unevenness of the bottom. 

This simple theory met with the universal ap- 
proval of the company. Mr. Newall too came 
over at last to my view, and requested me to 
assist him in the preparations for laying the 
cable in accordance with my theory. It was, how- 
ever, difficult to do thison the spur of the mo- 
ment. The brake, which we found on arriving 
at Bona on the cable-ship that already awaited 
us, proved much too weak for balancing the 
weight of the cable at great depths. Moreover 
the steam power of the ship was too small to 
overcome the great force with which the cable 
would endeavor toslide down the inclined plane. 
Finally there was no contrivance for measuring 
this force, and for determining accordingly the 
amount of the brake action required. I first 
had asimple dynamometer constructed by the 
carpenter, which rendered it possible to ascer- 
tain the extent of the actual strain on the cable 
while it is paid out by the amount of flexion of a 
length of the cable stretched over two rollers, 
between which a third weighted roller rides on 
the cable. Furthermore I had the brake wheel 
strengthened as far as possible, and furnished 
with strong water boxes. Lastly I caused the 
captain of the war ship to paes а tow rope from 
his vessel to the bows of the cable-ship, in order 
to obtain the requisite force for overcoming the 
backward drag exerted by the cable. 

Thus barely provided, we began in the evening 
the laying of the cable from Bona. As long as 
the water was shallow all went well, and my pre- 
cautions were soon deemed superfluous. After a 
few hours, when we got into much deeper water, 
it appeared however that the attainable brake 
force was not sufficient. We paid out too much 
cable, and when morning dawned had already 
used more than a third of the cable, although a 
fifth of the distance had not been traversed. It 
was still just possible to reach with the cable-end 
a shallow spot near the island of Sardinia, if the 
cable could from now be paid out without any 
excess whatever. Atthe request of Mr. Newall 
I undertook to try this, on condition that the 
management was entirely left to me. I now 
loaded the brake with all the weights which were 
to be found on the ship. Even filled water tubs 
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from the galley were requisitioned. At last the 
load sufficed, without the brake giving way. We 
now laid according to the statement of the meas- 
urements without ‘‘ slack,” i. e. without using 
more cable than exactly answered to the length 
of the sea-bottom. The cable was always pretty 
near the breaking point, as was proved by the 
fact that frequently one of the thick sheathing 
wires snapped, whereby the cable ran considera- 
ble risk. But by the adoption of prompt meas- 
ures a fraction of the cable was averted, and 
when the sun set, and the cable end in the ship 
was almost reached, my dynamometer luckily 
indicated shallow water, and we were at the 
goal. 

The joy was general and intense, and even Mr. 
Liddell congratulated me on the success 
achieved. 

This was the first cable which was successfully 
laid in deep water, i. e. at à depth of more than 
1,000 fathoms. 

The theory of cable laying expounded on the 
above occasion I only made public in the year 
1874 through the medium of & paper entitled 
Contributions to the theory of laying and test- 
ing submarine telegraph cables" submitted to the 
Berlin Academy of Sciences. I have preserved 
among my papers the copy of a letter, in which 
on my return I explained my theory to the 
before-mentioned Mr. Gordon, partner in the 
firm of Newall & Company. I shall insert this 
letter here, as it forms the first detailed com- 
munication on my theory of cable laying : 

Berlin, 26th September, 1857. 

Dear Gordon: Returning yesterday from my 
journey I found your letter of the 17th. 

First I will give you some particulars from the 
report made by Engineer Viechelmann, who has 
to-day returned from Bona. 

There is no doubt that wire No. 1 is injured, 
and that the injury lies in the neighborhood of 
the African coast, and consists in the wire being 
in conducting connection with the water. It is 
not improbable that the defect exists where the 
shore end is joined to the thinner cable. It has 
not been possible to determine the precise place, 
ав it is uncertain how much resistance the con- 
nection has between the conductor and the 
water. The place can however lie no farther 
than four German miles (19 Erglish) from the 
land, but is probably much nearer. 

Through the amount of the charge and by de- 
terminations of the resistance in the metallic 
circuit according to the accompanying sketch 
(Fig. 1) the situation of the fault may be more 
precisely determined, if you will make the at- 
tempt to take up the wire again from Bona. m 
and n are the two coils of а differential galvan- 
ometer, and warheostat. By its means resist- 
ance is interposed, until the currents through 
the two coils m and n are of equal strength and 
the needle stands at zero. Then the fault flies 
midway, and the distance from the coast can be 
calculated. 


т cable 


— љ 
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Fig. 1. 

With well-insulated wires this сап be done 
with perfect exactitude, with badly insulated 
ones, such aa the Bona cable, at any rate approxi- 
mately correctly. Mr. Viechelmann has left the 
apparatus in the custom-house of Marseilles at 
your disposal. In the telegraph office there lies 
а letter from Viechelmann to Newall, in which 
the authority for its delivery is contained. 

As regards the cable theory the following is 
my view: 

If A B (Fig. 2) represents a flexible piece of 
cable, which is attached to the sky by a weight- 
less wire В C, thecable wil! fall to the ground, 
without being able to deviate from the straight 
line in the suspended part, ав at every point it 
falls with equal velocity. m n, o p are of equal 
length. Every point falls with equal velocity, 
and the new connecting line n p must again be 
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astraight one. The active force pulling upon the 
wire B C during the fall is K = . sin a, if © 
is the weight of the suspended cable in the 
water, or the weight of a piece of cable B D 
hanging vertically downwards, since A B. sin 
а= р 4 
If the force К is less than is necessary for 
equilibrium, the cable slides back towards А, 
and the terminal velocity is reached when the 
friction water is equal to the lacking force П 
on the contrary K is greater than necessary, the 
cable uires a velocity towards В, conse- 
quently the loss, i. e. the difference of the 
lengths А Band A Dis picked up again, and 
the cable places itself in a straight line, thus 
without loss, on the ground. The angle а is ac- 
cordingly quite independent of the amount of 
the force K. It simply indicates the proportion 
of the velocity of sinking to the progressive 
motion of the ship. For if the cable end B in- 
stead of being attached to the weightless wire B 
C is carried over a pulley, and the p moves 
with the ship from B to E. whilst the cable falls 
the distance 7» n, and finally if the cable is kept 
back with the force XA there is no change at all 
in the conditions of equilibrium. If the brake, 
which detains the cable, is 80 applied that equi- 
librium is just attained, thus A = ©. sin a, the 
cable has no axial velocity whatever; it falls per- 
pendicularly, and there is the loss correspondin 
to the angle. If K is greater, the cable is lai 

with little or no loss, if K is smaller, the loss 
may be very great. The quicker in the latter 
case the motion of the ship, the longer does A B 
become, the greater consequently the friction in 
the water and the smaller the loss. If on the 
other hand the force K becomes greater than is 
necessary for equilibrium, the loss can easily be 
made up, and the cable then forms a catenary 
curve. If the transitions are rapid, the whole 
velocity which the cable has acquired after ap- 
plying the brake on disturbance of the equilib- 
rium acts in the direction 4 B, and tends to 
strain the cable. When one considers the great 
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mass of the suspended cable, it is clear that 
these axial velocities of the cable may easily 
cause a fracture. The only safe guide is the 
proportion of the ship's velocity to the velocity 
of the cable. Moreover the ocean currents 
must be taken into account, especially if they 
flow in various directions. If the current is 
everywhere equable, and extends to the bed of the 
sea, it only produces an additional expenditure of 
cable. ith equilibrium of the force K the 
cable settles down in the diagonal of the parallel- 
opiped, instead of in the diagonal of the parallel- 
ogram, апа the cable length bears the same 
proportion to the distance traversed as the diag- 
onal of the parallelopiped, whose sides are the 
ship’s motion, the depth of water, and tbe simul- 
taneous velocity of current, bears to the ship's 
motion. Very violent action on a tightly laid 
cable may however be exerted by variable cur- 
rents, as the cable has then to resist the pressure 
of the water in the form of the catenary curve. 
Lastly the rising and falling. as well as the lat- 
eral movements of the ship, form forces of im- 
portance, threatening the fracture of the cable, 
unless the uncoiling apparatus is very light, or a 
compensstion can be effected whereby the cable 
may be lengthened or shortened behind the 
brake, 80 that no acceleration of the mass takes 
place. The mechanism which I propose for de- 
termining and regulating the tractive force ex- 
erted on the cable is easily calculated as under. 
(Fig. 3). 
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Ihave asked Löffler to calculate a table in ac- 
cordance with this formula, of which however I 
am not yet in possesaion, as L. is stillin сое 
€ was, ав you state. 25 feet, i. e. 8:42 metres. The 
weight (/ was 160 kilograms, according to the 
statement of Newall’s people, who weighed it. 
You seem in your approximative formula to have 
taken pounds instead. your values are therefore 
only about half those I have in my memory. The 
apparatus was constructed of wood the evening 
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before the laying. Previously Mr. Liddel 
seemed not to be in favor of it, and I did not 
wish to obtrude myself after having made my 
proposal. In the first night the frame had be- 
come warped through the wet, and the place 
where the height was measured was about 2 feet 
lower than the other. A trustworthy measure- 
ment with an apparatus so crudely and hurriedly 
made and calculated is therefore out of the 
question. 

That soon after the commencement of the lay- 
ing much cable was wasted was clear. I there- 
fore at once proposed a stronger loading of the 
brake, but could not have my way. Undoubt- 
edly there were moments when the cable line 
was almost straight, although in the ordinary 
course there was a depression of from 4 to 5 
inches, and one such moment might have sufficed 
to break the cable. The brake was also too weak, 
and I was always in mortal terror lest, with the 
load of at least 5 hundredweight, which subse- 
quently, when Newall left the matter in my 
hands, was applied, it should give way. As the 
cable would have been irrecoverably lost if the 
brake had given way, it certainly required a pro- 
digious resolution to justify loading it in this 
manner. It is certain that we strained the cable 
too povery on the following day. We certainly 
laid it without any loss whatever, and perhaps 
eady had some catenary curve force in the 

This was owing to the circumstance that 
nokon knew how fast the vessel was going. 
Newall and Liddell thought we were not making 
5 knots an hour, whereas in fact we had made 73. 
As the cable ran off with the velocity of 7} knots, 
I could only conclude that the waste was still too 
great for reaching shallow water, was obliged 
therefore to continue the loading. Thus there 
were moments when the loading reached quite 
6 tons, and the fluctuations were even greater. 

That there was no regular log in the ship was & 
serious misfortune, and might easily have had 
for its consequence the loes of the cable. The 
greatest danger in cable laying always consiste 
inthe snapping of single wires. That under the 
circumstances we came off as we did is & real 
marvel. Ishould not advise attempting а cable 
laying in deep water without having previously 
subjected the wire in its whole length to a maxi- 
mum strain, never to be exceeded in the actual 
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аб communicated а plan to Newall how 
this is very easily to be done. Then faulty weld- 
ings will be disclosed by rupture. and one may 
feel pretty safe afterwards. Furthermore a dy- 
namometer of solid iron must be constructed with 
an accurate scale, and in such a way that with 
the maximum loading there still remains a deflec- 
tion of at least onefoot. It is better to make use 
of a well-made spring than a weight. so that the 
fluctuations of the apparatus may be as small as 
possible. It would also be very advisable to 
carry the wire behind the brake over two fixed 
and one movable pulleys, the latter being pulled 
down by a weight, cr still better by a very strong 
spiral spring. The up and down movements of 
the ship are thereby rendered innocuous. 


28th. 

As Löffler has not yet returned, I can communi- 
cate to you nothing definite in regard to the 
calculated forces. You are quite right that the 
assumed forces are not justified by the depths 
alone. Ibelieve we may go to half the depth for 
which а cable can support itself with tolerable 
safety and to a third with great safety. Uptoa 
fifth of the depth 5 to 10 per cent.. to a third 10 
to 15 per cent. slack may give sufficient safety, 
if the weather is favorable. At greater depths 
the loss must be considerably more. Newall's 
plan of retarding the sinking of the cable by 
shields is wrong in principle. The cable must 


sink as quickly as possible on account of the cur- 
rents. With moderate depths it is more ad- 
vantageous to take back the slack by somewhat 
greater loading of the brake. If the depth is 
greater than one-third to one-half of the mini- 
mum strength of the cable, the sliding back of 
the cable must be slackened as far as possible by 
disks attached at right angles to the cable, I be- 
lieve these are best made of sheet iron. A few 
large ones are far more effective than many 
small ones. The attachment can be effected in 
many ways. One must then proeeed as quickly 
as possible, in order to keep the angle acute. 
For the measurement of velocity I am now hav- 
ing made an electrical apparatus, which turns a 
large indicator by the side of the brake. The 
brake whee] must indicate in the same way, so 
that at any moment the proportion of the veloc- 
ity and of the exerted force may be known. The 
vessel must be well lighted, and the breaking of 
the wires must especially be kept in view. That 
the two wire fractures did not entail the loss of 
the cable was a piece of luck such as seldom 
occurs. Altogether I think you have all 
reason to be satisfied with the result. I 
do not consider it difficult to recover the 
cable end. I likewise consider the repair- 
ing of the fourth injured wire feasible. if it 
is of importance to you. This granted, you 
have bought the experience and aright theory of 
laying cheap enough. If you choose to avail 
yourself of my proposals, you willin future be 
able to undertake a laying in perfect peace of 
mind and soon recoup yourself for past losses. 
With your new brake you should however make 
the experiment of severing the cable with a maxi- 
mum strain. Mr. Newall told me before the 
arrival of the Elba that he could fracture the 
cable with his brake, but althougb on the day of 
laying we had lengthened the lever of the brake 
by a half. and had suspended at least twice as 
many weights as the lever and iron band could 
reasonably be supposed to stand, yet we had not 
reached such a force by a long way, apart from 
the great forces which were exerted during 
fluctuations and in the first mishap. With my 
own experiments Т һауе unfortunately not suc- 
ceeded much better than in England. I see 
however that one can certainly signal better ina 
metallic than in а semi-metallic circuit. and that 
it is impossible with long lines to signal through 
more than a single wire. The future belongs 
therefore to the metallic circuit, and the patent 
will be remunerative. I see further that our 
present construction of the induction telegraph 
acts remarkably well and accurately, and that 
several submarine translation stations may at 
pleasure be set up with absolute certainty. that 
thus е. g. there may be direct communication 
between England and India. Your apparatus 
for Malta-Corfu are despatched to-day. I am 
quite sure that they will do their work well. Ac- 
cording to my present experience the inductors 
might have been smeller and therefore cheaper. 
but it is better to err on the safe side. Such fine 
and solid apparatus have never before been 
turned out in our workshops. The contacts 
have given the greatest trouble. Platinum burns 
too quickly with strong primary currents. we 
were therefore obliged to use everywhere an 
alloy of gold and platinum. which with thick 
pieces has ite difficulties. Perhapa you will get 
along with half the inductora on the Malta line 
(one coil) You will thereby effect а considerable 
saving, as the great quantity of silk covered wire 
is expensive. 

I beg you to let me know in good time when 
and where you wish to have the mechanician. and 
whether you think one enough. I think yon 
should have plenty of intelligent assistants at 
your disposal, for any error шау be very danger- 
ous even with the bert preparation. 

I send this letter direct to Birkenhead. where 
I imagine you still to he. and where William in- 
tended to visit you; may I ask you to let William 
have a look at it ? 

Would it not be better to defer your Malta line 
to the winter. when уоп сап more certainly 
reckon on calm weather? October ia said to be 
& very dangerous month there.and the &tmos- 
phere does not become quieter before December. 

With sincere regards. 
W. SIEMENS. 
( To be Continued. 


It is reported that Donald Murray of Sydney. 
New Sonth Wales, has devised a system for set- 
ting type by telegraph. Mr. Murray claims tbat 
it is possible by his invention to operate at a dis- 
tance, over а single telegraph wire, а typewriter, 
а type-setting machine, a piano or any other 
keyboard instrument. 
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Boston Notes. 


Electricity was impressed into service very gen- 
erally in Boston for illuminating purposes 
during the recent Christmas season, апа some 


really wonderful results were attained. Indeed, 
this city never before looked so brilliant, thanks 
to electricity and the genius and skill of those 
who are in the business. Many singularly beau- 
tiful displays were made, but the palm waseasily 
carried off by Messrs. Houghton & Dutton, 
whose mammoth 9-story building, known as the 
Albion Block, corner Tremont and Beacon 
streets, was a mass of light radiated from over 
1,200 plain and colored incandescent lamps. 
Being а corner building, two sides of the block 
were available for the display, which was more 
than attractive. Long strings of lamps depended 
from the roof to the sidewalk, while the full 
name of the firm was wrought in ruby and white 
lamps. There was also the old legend, ‘‘A Merry 
Christmas,” together with crescents and stars of 
light, while on the parapet of the roof at the 
corner was an immense American flag wrought 
in plain and colored lamps. To produce the 
beautiful effect of the flag fluttering in the 
breeze there was an ingenious arrangement for 
cutting out and in, in quic : succession, the verti- 
cal rows of lamps, producing а most charming 
and realistic effect. The cut-out was operated by 
an electric motor, so that the action of the whole 
was very accurate and very pleasing. The streets 
in the immediate neighborhood were impassable 
for several nights in consequence of the crowds. 
At another store there was а large windmill, the 
sails of which, studded all over with colored in- 
candescent lamps. were kept constantly revolving 
by an electric motor. The mill structure was as 
if covered with snow, the surroundings outside 
being treated in like manner. The windows in 
the mill were lighted up from within, the glass in 
the windows changing its colors continually, 
including all the tints of the spectrum. There 
was also a large model of the Ferris wheel, kept 
in motion by a motor. peacocks in gorgeous 
plumage, and dragons with fiery tongues, forked 
tails and wings of terrible mien. in which small 
electric lamps of every conceivable color played 
animportant part. The local Edison Light Com- 
pany did a good deal of the work, they having in 
their employ quite а number of experts who have 
developed very fine tastes in the art of illumina- 
tion. 

The Edison Illuminating Company is con- 
stantly adding to its already big business, yet 
finds that it is now able, with its three finely 


equipped central stations, to take care of all that 
comes along. At the present, from these three 
stations the company is furnishing current for 
85,000 incandescent lamps. 7,000 arc lights, and 
3,700 н. P. of current wherewith to run 1,300 
motors. The foregoing is & showing that com- 
pares favorably with most other large com- 
panies. 

The Massachusetts Electric Light and Power 
Company. recently organized in Fitchburg, Mass., 
will construct a large central station on a fine 


water privilege flve miles from Fitchburg, and 
intends to furnish current for operating the local 
railroaas as well as for lighting the whole of the 
city and running motor circuits. 


Notwithstanding the fact that lamp litigation 
eontinues and the General Electric Company 


still shows а disposition to keep along with its 
suicida] and antagonizing policy, there is an 
equally determined disposition to harass the 
Trust still more, for itis reported that there are 
at the present moment several new types of in- 
candescent lamps invented іп ог near Boston 
about reudy for the market, which means that 
the process of depleting the already nearly ex- 
hausted exchequer or coffer— we had nearly said 
coffin—of the General Electric Company will 
continue for sometime to come—so long, indeed, 
as the Edison patents shall last. Of course the 
lawyers don’t object to the ‘appearance of new 
lamps, they briag grist to the legal mill. 


It’s a hopeful and healthful sign that the elec- 
trical business is not by any means at a stand- 


still when we- see the opening of new places of 
business by well known electrical firms. The 
prosperous Perkins Switch Company of Hartford, 
Conn., has just located a representative at 620 
Atlantic avenue, Boston, who will carry a full 
line of the Perkins specialties. Mr. F. B. Smith, 
who will fill this important position, is а gentle- 


man well known in electrical circles, and we be- 
speak for him & pleasant and profitable welcome 
into the electrical business of this part of the 
country. The Perkins electrical goods recom- 
mend themselves every time, and have a ready 
sale every where. 


The Simplex Electrica] Company, makers of 
the high grade апа universaly known ''Sim- 
plex” wires and cables, has removed its chief offi- 


ces from 620 Atlantic avenue to Cornhill, Boston. 
Mr. James Mason, chief manager, has just had а 
severe attack of la grippe. but is again so far re- 
covered as to be able to takethe general oversight 
of the extensive business in wires and cables his 
company does. 


General News. 


What is Going on in the Electrical World. 


Knoxville, Tenn.—J, F. Scott bas applied to 
council for a franchise for an electric railway on 
Central avenue and other streets. 


Altoona, Pa.—The power house of the Altoona 
and Logan Valley Electric Street Car Company 
was damaged $25,000 by fire on the 21st ult. 


Syracuse, N. Y.—T. D. Davis. of this city, is 
the author of a plan for towing canal boats by a 
motor running on the towpath and getting ita 
power from an overhead trolley. 


Parkersburg, W. Va.—The franchise of the 
Park City Street Railway has been purchased by 
the American Construction Company of Boston. 
The purchase includes the track already laid. 


Muncie, Ind.—J. М. Cropper having given 
bond in $20,000 has been appointed receiver of 
the Muncie Electrical Works. This step was 
5 to bring about a dissolution of partner- 
ship. 


Port Jervis, N. Y. — The Port Jervis Suburban 
Street Railway Company have been granted a 
franchise for their proposed line in this place. 
The applicants are the same men who are now 
building the Middletown electric railway. 


Omaha, Neb.— The mayor having objected to 
the Thomson-Houston electric lighting bills. be- 
lieving that the company had failed to supply а 
2,000 candle power light. the city council has 
voted in favor of paying the bills over his veto. 


Cleveland, Ohio.—R. D. Geib. of this city, 
has invented а device he calls а trolley finder 
which is designed to return the trolley to the 
wire when it has slipped off. It has been tested 
and worked with complete впссевв. 


Trenton, N. J.— The New Jersey Railway 
Company, of which Joseph H. Reale. of Bloom- 
field. seems to be the active head. is planning to 
build an electric railway from New York to 
Philadelphia, via Trenton, with spurs to all the 
side towns. 


Richmond, Va.—In printing an item showing 
the successful operations of an electric freight- 
railroad in Maine, the Statea remarks that many 
such roads will be built in Virginia within the 
next few years, the first of which, let us hope, is 
the proposed electric line to Petersburg." 


Medina, N. Y.—A single rail railway is pro- 
jected between Batavia and Oak Orchard, via 
either Albion or Medina, to practically test Capt. 
Lina Beecher’s new invention. The invention 
has been tried on a short test line and has been 
found, it is said, to work in a perfectly satisfac- 
tory manner. 


Ellenville, N. Y.—lIt is believed here that an 
electric railway running down the Rondout 
valley and connecting a numher of villages would 
be a boom to the locality. The subject is receiv- 
ing increasing attention. There is a 75 foot 
waterfall in the vicinity that could be utilized in 
generating electrica] power. 


Providence, R. I.—The Interstate Railroad 
Company, в corporation operating an electric 
railway between Providence and Pawtucket, has 
been placed in the hands of Cornelius N. Sweet- 
land as receiver. This it is believed will lead to 
the absorption of the road by the United Trac- 
tion Company. 


New York.— The Waddell-Entz Company has 
called the attention of the Metropolitan Traction 
Company to their storage battery system now in 
operation on the Second Avenue Railroad line 
as meeting the requirements specified in the offer 
of tbe $50,000 prize for a motive power for street 
railways dispensing with overhead wires. 


Meriden, Conn.—The city authorities, pos- 
sessed with the idea that they were paying more 
for their electric light than it would cost if the 
city did its own lighting, appointed а committee 
to inquire into the matter. After due investi 
tion, the committee reached the conclusion that 
they were getting light at a reasonable price, and 
a three years’ contract with the local company 
was the result. 


Fall River, Mass. At a meeting of the men 
interested in the proposed electrio railway be- 
tween this city and Stone Bridge, Tiverton, a 
company was organized by the election of the 
following officers : President, Daniel T. Churcb; 
directors: Daniel T. Church, of Tiverton; Nathan- 
lel B. Church, of Tiverton: Weaver Osborn, of 
Fall River; George W. Slade, of Fall River; M. 
G. B. Swift, of Fall River; Frank Stevens, of 
Swansey, and Robert В. Goff, of Fall River, 
Work on the road will begin in the spring. 


Cincinnati. The Cincinnati Gas Light and 
Coke Company have called a meeting of stock- 
holders on the 22d inst. for the purpose of vot- 
ing on an igerease of stock from 97.500, 000 to $8. - 
100,000 for the purpose, it is intimated, of enlarg- 
ing the business by the addition of an electrical 
department, to be accomplished through the ac- 
quisition of the plant of the Cincinnati Electric 
Company by an exchange of stock for an 
equal volume par value—of Ofscinnati Electric 
Light stock. 


Baltimore, Md.—The company which pro- 
poses to build an electric railway between this 
city and Washington, to be known as the Balti- 
more and Washington Turnpike and Tramway 
Company. has been reorganized with the follow- 
ing board of directors: David M. Newbold, 
president; Robert T. Carswell, Charles B. Cal- 
vert. John J. Dobler, William L. Elkins. Peter 
B. Widener, Thomas Delan, T. Edward Hamble- 
ton and Howard Munnikhuysen. 


8t. Louis, Mo,—The notice of the assignment 
of the Manicipal Electric Light Company to the 
Edison Company has been filed with the Register. 
The notice states that October 14,1898, the entire 
business of the first named company was assigned 
to the Edison Company, including two contracts 
for lighting the streets of the city of St. Louis 
for ten years from January 1, 1893.--A move is 
on for tbe organization by the capitalists of St. 
Louis of & new electric light company, to be 
known as the Consumers' Company, for the pur- 
pose of fighting the trust. 


Washington, D. C.—The promoters of the 
Washington and Marlboro electric road have 
presented their scheme to the Commissioners. 
The company proposing to build the line already 
has а charter from the State of Maryland to build 
the road from Marlboro to the District line on 
the other side of the Eastern Branch of the Po- 
tomac, and 18 now making an effort to secure a 
charter so thet it can build зів own bridge across 
the Eastern Branch and to enable it to enter the 
city in the neighborhood of the Centre Market, 
its objective point. 


Indianapolis. Ind.—The Board of Commis- 
sioners of Marion County. Ind.. will receive 
sealed proposals at the County Auditor’s office in 
Indianapolis until January 15. 1894. at 2 o'clock 
n. m.. for an electric lighting plant for the Marion 
County court house and new jail building, ac- 
cording to plans and specifications for the game 
now on file in the Auditor’s office of said county. 
Fach bidder must file with his bid a good and 
sufficient bond in amonnt equal at least to the 
amount of the bid which it accompanies. The 
board reserves the right toreject any and all 
bids —The scheme to build an electric road from 
Indianapolis to Broad Ripple. some eight miles 
beyond the corporation limits. has fallen through. 


St. Paul. Minn.— The Globe says: ‘The re- 
cent incorporation of the Williams Manufactur- 
ing Companv is the first step in the organization 
of a mammoth co-operation concern in St. Paul 
to manufacture the Kent telegraph typewriter; 
also electric motors and alnminum wares. The 
capital stock is fixed at $10.000,000. but itis the 
intention to begin building the factorv aa soon as 
$100.000 is subscribed and paid in. The location 
of the factory is not settled npon. and while it is 
the present intention to place it in St. Panl, affairs 
may turn so that. it will goto St. Pan] Park. One 
thing is settled definitely. and that isthat it wil] 
he a co-operative inatitntion. It is intended that 
everv member of the large force of workmen 
shall be ashareholder and a sharer of the profits.”’ 


New Orleans,—The council ordinance author- 
izing the St. Charles Street Railroad Company 
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to use electricity ав а motive power has been re- 
ferred to а sub-committee. 


Santa Fe, N. M.—Arrangements for оште 
ing the plant of the Santa Fe Electric Light 
Company are now under way. At a recent meet- 
ting of the stockholders the following officers 


in eonnecting up or апу bother or delay in examination 
when such becomes necessary. Another feature of the 
design is that the pole pieces are magnetized directly, and 
the resistance of the magnetic circult reduced to a mini- 
mum, whereby & considerable economy in the ampere 
turns of the energizing coil is effected. 

The armature adopted for these machines is of a modern 
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were elected: G. W. Knaebel, president; Grant 
Rivenburg, manager and secretary; J. G. Schu- 
mann, treasurer. г 


Middletown, Conn.—The Schuyler Electric 
Company’s factory here is entirely closed. It 
provided work for 600 operatives. 


Sandusky, Ohio.—Interest in the projected 
electric road between Sandusky and Norwalk 
has been revived, and there is a plan forming for 
applying the $30,000 that was formerly voted by 
this city for the Sandusky, Ashland and Southern 
road and using it to assist in building the new line, 


Description of the Lundell Type of Direct-Current 
Dynamos and Motors. 


The Lundell type of direct-current dynamos and motors 
is the ideal of simplicity and compactness. In fact, this 
type is so simple that an elaborate description of the dif- 
ferent parts is entirely unnecessary. The chief character- 
istics are embodied in the novel construciion of the tield 
magnet, whereby a single energizing coil magnetizes all 
the pole pieces and a strong »rotecting shell for the wind- 
ings of both fleld and armature forms the maguetic cir- 
cult. 

The arrangement of the tleld magnet and its energizing 
coll is clearly illustrated in our engravings. 

It will be noted thatthe two fleld magnet halves when 
bolted together form ashell which completely protects the 
armature, the whole of the shell being utilizedin the mag- 
netic circuit. These fleld magnet halves are ғо designed 
that they are readily withdrawn from tbe mould in cast- 
ing. The cross section of the shell equals the cross sec- 
tion of the base of the pole pieces, во trat no choking of 
the lines of force can occur at any point. Cast steel is em- 
ployed for all these dynamos and motors. The single 
energizing coil not only reduces the construction of the 
machine to the simplest point, but by having only two 
terminals it is especially adapted to be placed in the hands 
of inexperienced users, ав it avoids any possible mistake 


Pacinotti form. This type of armature has in the past 
been subject to unfavorable criticiam on account of the 
resultant heating of the pole pieces, but itis now pretty 
well recognized that this heating was not due to the 


sult is that Foucault currents must inevitably be set up 
in the pole pfeces and cause the heating which has been 
noted in the past. By so proportioning the teeth, how- 
ever, that the lines of force emanating from the pole 
pieces are more evenly distributed over their entire sur- 
face surrounding the armature, this abrupt demarcation 
18 avoided, with the result that Foucault currents are also 
avoided in the;pole pieces. 

The result of actual practice with the Lundell machine 
has shown the soundness of this theory, which is carried 
into practice by the employment of deep and narrow 
slots. 

Not vithstanding the ironclad nature of the machine, 
the concentric position of the feld coil; allows the arma- 
ture to be withdrawn without disturbing either the field 
coil or the pole pieces. 

The openings around the armature at the ends of the 
fleld magnets are, in the larger machines, covered with 
meta screens to protect the working parts, and to secure 
at the same time perfect ventilation. The commutator 
portion of the armature alone projects'outaside the screen, 
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and is well protected by a strong bracket which carries 


the out-board bearing. The brushes are arranged diamet- 


rically around the commutator and the opposite brushes 
areinall four-pole machines connected together. They 
can be raised from the commutator when the machines 
are not in use. 

‘rhe brushes of the two-pole type have a unique spring 
arrangement for pressing the carbon brushes against the 
commutator. The spring has its rear end placed in a 
curved slot at the end of the brushholder, while its for- 
ward end in the shape of a T presses against the carbon 
which slides 1n the ways in the brushholder. Toremove 
the carbon, it 18 merely necessary to press the spring up- 
wards out of the slot, which releases it so that the T can 
be withdrawn, and the carbon slides out. 

The bearings are constructed with mechanical accu- 


LUNDELL FIELD MAGNETS. 


Pacinotti ring itself, but to the lack of knowledge with re- 
gard to its proper design. A little reasoning will show that 
when the ratio of the distance between the teeth and the 
magnetic gap is too small a concentration of the lines of 
force wili take place so that the pole pieces will be swept 
over alternately by sections of the highly concentrated 
lines of force and b y practieally inert material. There- 


racy, are self-oiling and are provided with а Vision gauge. 
The bushings are made of the best material! and are 80 ar- 
ranged asto be readily removed and renewed when worn 
out. 

Recognizing also the necessity of continuous lubrica- 
tion, oiling is accomplished by mesis of a number of 
rings which encircle the shaft and dip into the reservoir, 
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thus continually feeding fresh oll to the bearing. In 
order that the attendant may know the exact condition of 
the oll, a simple oiling device has been added, consisting 
of an elbow with an oil chamber rising slightly-above the 
normal levelof the ofl. The vertical arm of this elbow is 
80 arranged that when the visual gauge i8 half filled the 
bearing is properly oiled. The glass tube is made во short 
that by no possibie inadvertency can the attendant pour 
in oil sufficient to flood the bearing and cause the oil to 
run out at the inner surface of the shaft and so go into the 
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armature. 

The Interior Conduit and Insulation Company guarantee 
that the efficiency of; the Lundell dynamos and motors із 
as hig h as:can be obtained by any first class machine. 

This company is also introducing an armored bushing 
which complies with the requirements of the Underwrit- 
ers’ rules. This bushing has points of superiority over 
any other kind permitted by the rules. 

It is thoroughly waterproof," ** non-combustible,” and 
has superior insulating qualities. The armor gives 
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and its various branch offices located throughout the. 


United! States. He has resigned this position, however, 
and will hereafter be the active manager of the new firm. 

The Mather dynamo has been on the market for the past 
six years, and 18 in operation in over 1,000 of the largest 
milis in the country. This machine is particularly adapted 
for use in large buildings and manufacturing establish- 
menta. 

Mr. C. A. Bowditch, who has been а very popular and 
Successful attache of the Thomson-Houston and General 
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Electric Companies for the last six years, has resigned his 
position with the {General Electric Company and will 
have charge of the motor department of the Mather Elec- 
tric Company, being. associated with G. H. Angier & Com- 
pany. 


A Holiday Souvenir. 


We have received al souvenir paper weight from the 
Electric Railway Equipment Company, of Cincinnati, in 


ARMORED BUSHING. 


strength and dufability, which neither glass, porcelain 
nor vulcanized rubber composition possesses. It is more 
serviceable, requiring a smaller hole in beams and joists 
than porcelain or glass, and for this reason alone should 
meet with the approval of architects. 


Queen & Company's Tachometers. 
Queen & Company, Philadelphia, have a very excellent 


portable tachometer by means of which the speed of en- | 


gines, dynamos and motors can be quickly and accurately 
determined. It is compact, convenient to handle and will 
indicate revolutions up to 8,000 turns per minute. They 
also have stationary types for permanent attachment. In 
the economical operation of a lighting or power plant it is 
highly necessary torun a dynamo very close to schedule 
speed, which can only be determined by an instrument 
such as the above. 


An Encouraging Report. 


Working full time and full capacity, and behind on their 
deliveries, is the gratifying report furnished by the Clay- 
ton Air Compressor Works, of 48 Dey street, New York, ав 
to their shops in Brooklyn. 

In the prevailing business depression this speaks vol- 
umes for the excellence of the Air Compressors bullt by 
this company. They have recently taken out several 
valuable patents on а new triple compound high pressure 
air or gas compressor, used largely by manufacturers of 
carbonic acid gas. 


The Ball Engine Company. 


The following sales of Ball Engines were made by Mr. 
F. R. Chinnock during the last few weeks of his connection 
with the Ball Engine Company : 


J. M. Iver Company, Danbury, Conn., 1 engine. 

Ridgewood Electric Light and Power Company, Ridge- 
wood, N. J., 1 boller. 

Brooklyn Navy Yard, one 100 h. p. heavy duty engine, 
for running saw mill. 

General Electric Company, for Hot Springs, Va., increase, 
2 engines. 1 boller. 

Imperial Hotel, New York City, one 150 h. p. engine. 

Messrs. Schwarzenbach, Huber & Company, Union Hill, 
N. J., 1 botler. 

For export to Cuba, 3 engines. 

Big Four Railroad Company, Indianapolis, Ind., com- 
plete steum plant, including 2 engines and 8 boilers. 

John Goode’s Rope, Cordage and Machine Company, 
Ravenswood, L. I., one 600 h. p. cross compound engine. 


The Mather Electric Company. 


Messrs. G. H. Angier & Company have succeeded Claflin 
& Kimball, incorporated, as New England agents of the 
Mather Electric C ompany, with offices at No. 116 Bedford 
Street, Boston. 

During thelasttwo years Mr. Angier has had charge of 
the selling department of the Mather Electric Company 


the form of a miniature trolley car, which was produced at 
their foundry, and which they are presenting to their 
friends with the compliments of the season. 


INCORPORATIONS. 


The Conduit Construction Company, New York City—to 
construct electrical conduits. Capital stock, $25,000. Pro- 
moters: Thos. C. Buck, Chas. W. Keep, Julien L. Myers, 
New York. 


The Mechanics’ General Manufacturing Company, St. 
Paul, Minn.—to manufacture electric motors, hardware 
and aluminum wares, novelties, macbinery tools, materials 
or goods of any kind. Capital stock, $10,000,000. Promot- 
ers: Darwin H. Kent, 8t. Paul Park; A. A. Price, F. M. 
Johnson, P. L. Uttly, C. J. Backus, St. Paul. 


The Pontiac Standard Lighting Company, Detroit, Mich. 
—to produce, manufacture and sell electricity for light 
and power in Pontiac, Mich. Capital stock, $80,000. Pro- 
moters: Geo. E. Fisher, O. D. Chase, Detroit ; Geo. H. 
Foster, Pontiac, Mich. 


Wallace Electric Company, at Chicago. Capital stock, 
$2,000. Incorporators : William J. Candish, William V. R. 
Lansigh and Jessie F. Pebbles. 


The Stephenson Electric Light Company, Stromsburg, 
Neb.—to engage in electric lighting, etc. Capital stock, 
$25,000. Incorporators: J. B. Buckley, P. T. Buckley, J. 
A. Frawley, О. 8. Osborne and Dr. W. A. Post. 


The Cutler-Hammer Manufacturing Company, Chicago 
—to manufacture electrical appliances. Capital stock, 
$50,000. Incorporators: H. H. Cutler, E. W. Hammer, R. 
L. Commons. 


The Prairie City Electric Company, Prairie du Chien, 
Wis.—to establish and operate a general electric plant. 
Capital stock, $5,000. Promoters: W. Н. Thompson, A. I. 
Heiman, 8. N. Bresbee. 


The Northwestern Telephone and Electric Company, 
Milwaukee, WIS.—to engage In general telephone and elec- 
tric business, manufacturing ard dealing in appliances, 
etc. Capital stock, $60.000. Promoters: A. B. Ferdinand, 
H. C. Dodge, E. V. Spencer. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 19, 1898. 


ELECTRIC RAILWAYS AND APPLIANCES. 


511,017. Electric Railway Switch and Crossing. William 
W. Hendrix, ae Green, Ky. Filed Aug. 5, 1892. 
Renewed Nov. 22, 1898. 

511,018. Electric Railway Trolley. William W. Hendrix 
Bowling Green, Ky. Filed Aug. 5, 1899. Renewed 
Nov. 22, 1898. 
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511,019. Electric Railway Trolley. William W. Hendrix, 
Bowling Green, Ky. Filed Oct. 7, 1899. Renewed Nov. 


22, 1893. 

511,181. Electric Railway Signal. Jose Ortega y Espinosa, 
Mexico, Mexico. Filed Oct. 26, 1891. 

511,178. Electrically Operated Railway Switch. Chas. A. 
Stone, Newton, and Edwin 8. Webster, Boston, Mass. 
Filed Aug. 80, 1892. ; 

511,254. Closed Conduit Electric Rallway. William 8. 
Smith, Berkeley, Cal. Filed Feb. 29, 1892. 


ELECTRIC LIGHTS AND APPLIANCES. 


511,049. Electric Arc Lamp. August Hormel and George 
8. Junginger, New York, N. Y. Filed March 94, 1893. 

511,229. Electric Lamp. Albert Zobel, Munich, Germany. 
Filed Feb. 15, 1898. 


MOTORS, DYNAMOS, ETC. 


510,892. Brush-Holder. John R. Coffman, Detroit, Mich., 
assignor of one-half to the Eureka veers Copper 
Compaay, North East, Pa. Filed Dec. 9, 1892. 

510,947. Electric Locomotive. Charles F. Winkler, Troy, 
N. Y., assignor to the United Columbian Electric Con- 
pany of New Jersey. Filed March 11, 1898. 

510,962. Brush-Holder for Dynamo Electric Machines. 
Frank E. Averill, Syracuse, N. Y. Filed Feb. 18, 1893. 

511,157. Hand Regulator for Electric Motors. William D. 
Packard, Warren, Ohio. Filed Dec. 8, 1892. 

511,196. Electric Motor. Oliver F. Conklin, Dayton, Ohio, 

gnor to the Dayton Fan and Motor Company, same 
рае Filed July 5, 1898. 

511,214. Brush-Holder for Electric Motors. James J. 

Hobisen nd Fred. B. Perkins, Toledo, Ohio. Filed 
e е % Ф 2 

511,289. Power Transmitting and Speed Regulating Mech- 
anism. William Cooper and George P. Hampton, 
Minneapolis, Minn., assignors, by mesne assignments, 
to the Cooper-Hampton Electric Company, same place. 
Filed Jan. 27, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


510,929. System of Telegraphy. Josiah A. Parker, St. 
Louis, Mo., and Leland L. Summers, Chicago, Ill. Filed 
July 80, 1892. 

511,005. Telegraphic Helay. Edward Weston, Newark, 
N.J. Filed June 4, 1891. 

511,081. Telautograph. Rudolph M. Hunter, Philadelphia, 
Pa. Filed May 26, 1898. 

SH MEDMto-Telephone: James A. Brown, Moline, 


. Filed Aug. 16, 
511,172. Telegraphic Transmitter. Mary E. Stinde, Red 
Bud, III., administratrix of Herman Е. 801006, deceased. 


Filed May 4, 1898. 

511,284. Morse Transmitter. Albert F. M. Cornand, Brus- 
sels, Belgium, assignor of one-half to W. T. Barnard, 
New York, N. Y. Filed May 29, 1889. 

511,244. e Relay. Frank P. Medina,“ San Fran- 
cisco, Cal. led May 4, 1801. 

511,276. Two Station Telephone Circuit. Frank A. Pick - 
ernell, Newark, N. J. Filed Aug. 7. 1898. 


BATTERIES. 


511,159. Primary Electric Battery. Edward Poppowitsch, 
Brooklyn, assignor of one-half to Herman Wustenfleld, 
New York, N. Y. Filed Dec. 28, 1892. 


ELECTRIC SWITCHES. 
511,187. Electric Regulating Switch. Edward A. Barrer, 
Watertown, М. Ү. Filed June 96. 1898. 
511,940. Electric Switch. Jesse L. Hinds, Syracuse, N.Y., 
assignor to the Electric Engineering and Supply Com- 
pany,same place. Filed Nov. 27, 1891. 


MISCOELLANBOUS. 
510,889. "Temperature Regulator for Electric Heaters. 
Albert M. Butz, Oak Park, III. Filed Dec. 94, 1892. 


510,898. Electrical Connector. Frank G. Curtis, New York, 
N. Y. Filed Feb. 13, 1898. 

510,899. Method of Adjusting the Joints of Carbon Elec- 
trodes. Elisha B. Cutten, New York, N. Y. Filed 
March 38, 1898. 

510,900. Apparatus for Electrolytically Producing Soda 
and Chlorine. Elisha B. Cutten, New York, N. Y. Filed 
March 80, 1898. 

510,901. Electrode for Voltaic Cells. Elisha B. Cutten, 
New York, N. Y. Filed May 1, 1898. 

510.902. Electrode for Voltaic Cells. Elisha B. Cutten, 
New York, N. Y. Filed May 1, 1898. 


510,921. Electric rump. Frank W. Merritt, Duluth, Minn., 
assignor to the Electric Motor Company, same place. 
Filed Dec. 2, 1892. 


510,989. Electric Elevator. Frank A. Perrett, Brooklyn, 

N. Y..assignor to the Elektron Manufacturing Com- 
any of New York. Filed Nov. 12, 1892. 

511,188. Electric Signaling Device for Hose. George L. 
Barnard. Milwaukee, Wis. Filed Aug. 22, 1892. 

511,245. Thermo-Electric Element. Max Mestern, Turin. 
Italy, assignor to the Thermo-Electric Company of 
West Virginia. Filed April 9, 1889. 

511,959. Rheostat. Franklin A. Weller, Boston, Mass. 
Filed April 20, 1892. 

511,286. Resistance Box. Adelbert O. Benecke, Newark, 
N.J. FiledSept. 10, 1892. 


To Inventors and Others. 


United States and Foreign Patents Procured. 


A PATENT DEPARTMENT has been established in 
connection with the publication office of ELECTRICITY, for 
the transaction of all business connected with the procur- 
ing of patents on inventions and devices of all classes. The 
object is to furnish inventors and others, at moderate cost, 
with a reliable, well-equipped and accommodating bureau 
through which they may be aided in procuring United 
States and foreign patents and obtain fall information 
necessary to a successful prosecution of their claims. 

Immediate attention will be given to inquiries and 
orders by addressing 

T. F. BOURNE, 
Manager Patent Department ELECTRICITY, 
6 Park Place, New York City. 


Vor. V. New YORK. JANUARY 10, 1894. CHICAGO. No. 26 
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The Five-Wire System at Konigsberg. 


The municipal central station at Konigsberg is 
one of only four stations which have adopted the 
five-wire system of distribution up to the present 
time. The area covered by this system is ap- 
proximately а semi-circle whose diameter is 
about 2j k. m., and the station is situated 40 me- 
tres from the centre of the circle, which is & con- 
siderable distance from the centre of distribu- 
tion. It was for this reason that the flve-wire 
system was decided upon, and the work was de- 
signed and installed by Messrs. Naglo Brothers, 
of Berlin, who proposed to employ dynamos va- 
rying from 90 to 160 volts, such as are required 
for parallel working and charging of accumula- 
tors. The accumulator battery had originally 
been projected by the town of a capacity of 400 
lamps of 16 candles each during 10 hours. Such 
a battery was much too small, and working under 
these ciroumstances would have been out of the 
question. The municipality, accordingly, sanc- 
tioned Messrs. Naglo's proposal to increase the 
capacity of the battery to 1.000 lamps for 10 
hours. 

It is, however, not only the adoption of the 
flve-wire system which invests the Königsberg 
Station with special interest, but also the mode 
of construction of the conducting network. The 
conditions specified in the tender only prescribed 
an underground system, leaving to the competi- 
tors the choice of details, and Messrs. Naglo 
Brothers, instead of the customary cables, pro- 
posed bare copper strips fastened to porcelain 
insulators and laid in Monier conduits. This 
mode of construction presents several advantages; 
in the first place a network of this kind has a 
high insulating capacity, and even if a leakage 
should occur through the condensation of mois- 
ture on the surfaceof the insulators, the heat pro- 
duced by the escaping current would soon de- 
compose the conducting layer of water. Another 
grest advantage is the easy accessibility of the 
network. This is of special importance when ad- 
ditional conductors have to be laid, through in- 
creased consumption. 

In the boiler-house there are four tubular 
boilers, constructed by Diirr, of Ratingen; they 
are of 184 sq. m. heating surface each, and 12 at- 
mospheres pressure. 1 he engines, coupled di- 
rect to the dynamos, have been constructed by 
F. Schichau, of Elbing; the two larger ones are 
of 200 horse power, the smaller ones of 100 horse 
power each. All four are vertical triple-ex- 
pansion condensing engines, the condensing 
water being obtained either from a well commu- 
nicating by a pipe with the river Pregel or from 
the town supply. All the machines make 200 
revolutions per minute. The cylinder diameters 
of the larger machines are respectively 300, 490, 
and 750 mm. at a common stroke of 850 mm. ; 
while those of the smaller machines are 240, 890, 
600 mm. respectively. To either side of the pro- 
longed shaft of the four steam engines а dynamo 
armature is keyed direct, while the field-mag- 
nets are bolted to the engine frames, 

The Frontispiece shows part of the machinery 
room, containing two steam engines together 
with the dynamos coupled direct to them. The 
dynamos, as will be seen from the figure, are in- 
ternal-pole machines, the smaller ones with 4 and 
the larger ones with 6 poles. The armatures 
have no special collectors, but the current is 
taken off from the external circumference of the 
winding by 4 or 6 groups of three brushes each, 
the brush-holders being fastened to and movable 
about a common casting, so that they can, by 
means of levers fastened to their extremities and 
connected to a second casting, be simultaneously 
pressed against or taken off from the armature 
circumference. ‘The frame carrying the brush- 
holders can also be turned by means of a hand- 


wheel, and the position of the brushes altered in 
this way. The magnet coils of the whole of the 
8 dynamos are shunt-wound, and the winding is 
во arranged that the voltage can be varied be- 
tween 90 and 160 volts. For the large dynamos 
an output of 64 kilowatts at 100 horse-power and 
for the small machines half this output had been 
guaranteed, which is equivalent to 680 watts per 
horse-power or 85.6 per cent. 

The battery of Tudor accumulators, supplied 
by the Hagen Accumulator Company, consists of 
284 cells of type 24. The capacity of this type of 
cell ata maximum discharge current of 276 am- 
peres is 920 ampere hours, and rises, at a dis- 
charge of 158 amperes, to 1,820 ampere hours. 
The charging current is 280 amperes, and the 
battery at present can feed about 1,260 lamps. 

The regulation of this battery is effected by 
automatic cell switches having two sets of con- 
nections to the system. One set consists of test 
wires which are connected to various distributing 
centres, and the other connection is made to a 
point of constant potential, and the regulators 
preserve а balance ір the pressures between these 
pointe. 

The discharge levers of the 5 cell switches are 
operated automatically. For this purpose 5 
switches and relays are provided, the relay lead- 
ing to the middle cellswitch being polarized. 
The lever can also be operated at will, by making 
contact through push buttons. Two levers are 
provided for each cell switch, one for right hand, 
the other for left hand motion. The charging 
levers of the cell switches are operated by hand, 
according to the indications of a voltmeter giv- 
ing the к. м. F. of the first cell to be switched 
off. These cell switches are manufactured by 
the Hagen Accumulator Company. 

The current from each dynamo after passing 
through an ampere meter, fuse and automatic 
cut-out is led to а switch from which it can be 
sent either toa bus bar or the charging lever 
of acell switch. The discharge levers of the 
cell switches are connected through ampere me- 
ters, cut-outs, etc., to the same bus bars that are 
connected to the dynamos, from which the feed- 
ers are taken off. Relays which operate at a defi- 
nite voltage are employed to prevent the dyna- 
mos from being put into circuit before reaching 
the proper E. M. F. 

The underground system has eight distribut- 
ing points, to each of which five feeders are run 
after passing through automatic cut-outs and 
fuses. The average pressure between the feeders 
is indicated by four voltmeters constantly in 
circuit, and there are four other voltmeters with 
switches for showing the pressure between any 
two feeders at any distributing point. 

In the conduits for the distributing system the 
insulators carryirg the copper conductors are so 
arranged on their supports, fastened to an iron 
cross arm. that the distance between two neigh- 
boring strips is always 100 mm. Copper con 
ductors are employed from 5 to 845 mm.?, and 
in length from 6 to 20 m. A number of 8 shaped 
flexible strips are inserted at intervals to allow 
for contraction and expansion of the conductors 
with changes of temperature. Тһе house servi- 
ces are taken off with two, three, four or five 
wires according to the amount of current to be 
supplied, sand the regulation of the system is 
stated to have given entire satisfaction. The 
&bove details of this plant are taken from a de- 
scription in Electricity, London. 


The New York Electrical Society. 


The next meeting of the New York Electrical 
Society will be held at Columbia College on 
Tuesday, Jan. 10, at 8 P. м. Prof. M. I. Pupin 
will deliver a lecture on Electrical Resonance," 
accompanied by experiments showing the prop- 
erties and influence of self-induction and capac- 
ity on electric circuits. 


Patent Litigation—II. 


Absurd Basis for One of the Patents. 


Compound Winding Described Twenty Years Ago. 


THE STATUS OF COMPOUND WINDING PATENTS.1 


One of the most important patents which have 
been claimed in course of the patent litigation 
launched by the General Electric Company is the 
United States patent of T. A. Edison, granted Sep- 
tember 19. 1882, for a ''regulator for dynamo 
electric machines," the application for which was 
filed in August of the same year. The specifica- 
tions of this patent àescribe compound winding, 
or the combination of the shunt апа series meth- 
ods, and the object of the invention is stated to 
be the automatic regulation of the curtent when 
the load of the dynamo is varied. 

The claim of the company to the exclusive 
right to use this method of winding is not new. 
It was put forth with emphasis and with un- 
blushing assurance by Mr. F. P. Fish, at the 
hearing before the State House Commissioners 
in Boston on July 18,1892, when the Mather 
Compeny were in controversy with the General 
Electric Company. Mr. Fish’s contention was at 
that time that no other company in the United 
States could carry out the specifications for the 
State House plant without infringing the patents 
of his company. 

It is a matter of surprise to everyone familiar 
with the history of the art how a patent for 
this device could have been issued іп 1882, 
as sompound winding had not only been 
described and put ‘nto practica] and commercial 
use several years previous to Edison's patent, buta 
prior United States patent for precisely the same 
thing had been granted more than two years be- 
fore. A brief historical glance affords evidence of 
the truth of these statements, and will be of interest 
in view of the exclusive claim of the General 
Electric Company to this winding. 

The earliest description of compound winding 
dates back to 1871, when it was mentioned by 
Sinisteden in Poggendorff's Annalen, and the 
first machine employing this principle was built 
by Mr. 8. A. Varley, who obtained a patent for 
itin England in 1876 (No. 4,905). In this ma- 
chine both а shunt and a series winding were 
used, both of which were wound on the field 
enils and both running to the lamp. The shunt 
coil, also, was a closed circuit, the lamps being 
connected in the low resistance circuit. This 
wiiding differs from that used to-day in having 
the shunt circuit carried parallel to the main ex- 
ternal circuit to the lamps, but it has been de- 
clared in the Scotch courts to anticipate the 
Brush patent for compound winding, which was 
granted in 1879, and which describes the method 
in general use at present. That this subject was 
not novel at that date is evidenced by the fact 
that C. F. Brush and Edward Weston had filed 
simultaneous applications for patents on this de- 
vice which were in interference. As the same 
parties were also in interference on another pat- 
ent, the matter was compromised by agreement, 
Mr. Brush taking the patent on compound wind- 
ing and Mr. Weston taking the other patent in 
dispute, 

Brush’s application was in interference with 
the application of Edward Weston filed June 6. 
1877, the issue of the interference being the sec- 
ond claim of the Brush patent, mentioned be- 
low. 

At the same time there was another interfer- 
ence, Weston vs. Brush, involving a ventilated 


t On page 296 of our last issue the statement that 1,200,- 
000 foot pounds is contained in 1$ ounce of good coal 
should have read 1% ounces. Error was also made in re- 
ferring to Judge Green asa United States Circuit Court 
| пке, Judge Green sitting in the United States District 
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armature for dynamo-electric machines. Тһе 
latter case was ‘‘Case B,” and the former one 
‘í Case A.” 

The parties made cross concessions of priority, 
Weston conceding priority to Brush in Case A." 
апа Brush conceding priority to Weston in 
'" Oase B.” No testimony was taken in either 
ease, and the preliminary statements were sub- 
sequently withdrawn. 

Previous to the settlement of this interference 
case, Mr. Weston had built more than a dozen 
compound wound machines for electro-plating 
purposes (some of them in 1877) which were 
sold through Messrs. Condit, Henson & Van 
Winkle, who were then the selling agents for the 
Weston Dynamo-Electric Machine Company. 
These machines were sold in New England, and 
some of them are believed to be still in use. 
They were referred to in the catalogueof Condit, 
Hanson & Van Winkle for 1878.* 

The Wallaces, at Ansonia, had built and sold, 
before 1879, more than one hundred small ma- 
chines wound in this manner, many of which 
must still be available. 

In the early part of 1878, Mesars. Siemens & 
Halske shipped to this city from Berlin а com- 
pound wound machine, which is still believed to 
be doing good service and which could be easily 
located. 

Brush had built a number of them before the 
interference case came up; they were well known 
in the trade under the name of “ Teaser Ма- 
chines.” One of them was installed in Sing 
Sing Prison in 1878. 

Brush was undoubtedly the first to use a com- 
pound winding of the usual kind employed at 
present, and incontrovertible proof of the fact 
that these machines were identical with the pres- 
ent compound-wound dynamos will be seen by 
reference to the specifications of Brush’s patent 
of July 22, 1879, which states : 

* My invention has for its object the main- 
tenance in such (dynamo-electric) machines of 
a ‘magnetic field’ while the machine is run- 
ning, whether the external circuit is closed or 
open. 

POT attain my object by diverting from exter- 
nal work a portion of the current of the machine 
and using it either alone, or in connec- 
tion with the rest of the cur- 
rent, for working the field magnets. I prefer 
the latter plan of the two just above mentioned, 
eapecially for electro-plating machines. 

'" In applying my invention to dynamo-elec- 
tric machines I wind the cores of the feld- 
magnets with a suitable quantity of compara- 
tively fine wire having a high resistance in 
comparison with that of the external circuit 
and the rest of the wire an the machine. The 
ends of (his wire are so connected with the 
other parts of the machine that when the latter 
is running a current of electricity constantly 
circulates in such wire whether the external 
circuit be closed or not. The high resistance of 
this wire prevents the passage through it of 
more than a small proportion of the whole cur- 
.rent capable of being evolved by the machine ; 
therefore the available external current is not 
materially lessened.” 

This description covers the present method of 
compound winding as accurately as it could be 
expressed, and this fact is still further empha- 
sized by the drawings which accompany the 
specifications of the patent, and which show the 
shunt and series windings on one or each magnet- 
core and include every possible disposition of 
the two windings. 

From the foregoing description it appears 
probable that all of the advantages of compound 
winding were not appreciated by Brush at that 
time. The shunt coils-- then called teasers "— 
were adopted at first to prevent a reversal of po- 


* It is worthy of notice that the OE of this com- 
pany for 1879 refers to a new type of dynamo machine, 
from the descrintion of which it is manifest that Weston 
was far in advance of other American inventors in con- 
ceiving and successfully adopting the idea of automatic 
regulation. 


larity in the machine when the external circuit 
was broken, but their functions as regulators at 
once became apparent, as in 1878 a machine built 
by Brush was practically self-regulating, show- 
ing a variation of less than one volt in pressure 
through its extreme range of 800 amperes. 

About two years subsequent to the date of 
Brush’s patent of 1879, Marcel Deprez demon- 
strated theoretically the fact that at its normal 
speed a dynamo would be self-regulating in re- 
gard to pressure if wound with an auxiliary coil 
furnishing a constant excitation of the field-mag- 
nets independent of the series coils, and his con- 
clusions were published іп La Lumière Élec- 
trique of December 8, 1881. 

Eight months after this publication of De- 
prez's, and four years after the commercial use 
of compound wound machines by Brush, Wes- 
ton, Wallace, Siemens and Halske, after the idea 
had been described and redescribed and was 
thoroughly understood by scores of practical 
workers, ап application was filed by Edison for 
the same device covered by Brush's patent, with 
the object of self-regulation described by De- 
prez. To show the absolute identity of the Brush 
and Edison patents it is only necessary to com- 
pare the claims of these patents. In Brush's 
patent the claims read as follows : 

(1) In a dynamo-electric machine the wire or helix E* 
having a comparatively high resistance and kept con- 
stantly in closed circuit while the machine is running, in 
combination with the magnet wire or helix F*, as com- 
monly employed. 

(2) Іп а dynamo-electric machine in which the coils 
around tre fleld-of-force electro-magnets are included in 
the main or operative circuits, the combination of such 
main circuit with a constantly-closed differential circuit 
of prescribed resistance, for the purpose of maintaining 
the flow of the current through the coils surrounding the 
electro-magnets in the machine when the main or opera- 
tive (external) circuit is broken, substantially as shown. 

Edison’s claims are as follows : 


(1) The combination, with a dynamo-electric machine 
and devices arranged in multiple-arc of a field circuit of 
constant resistance for primarily energizing the field 
magnet. and another circuit whose resistance is varied by 
the addition and removal of translating devices, sub- 
stantially as set forth. 

(2) The combination, with a dynamo-electric machine, 
of one of its main conductors forming a portion of coils of 
its field magnet, a circuit for primarily energizing such 
field magnet, and translating devices arranged in multiple 
arc or divided circuits whereby the addition of each indi- 
vidual translating device causes & corresponding increase 
in the energy of the fleld magnet, substantially as set 
forth. 

(8) The combination ofa multiple-arc circuit containing 
а portion of the coils of the fleld magnet of a dynamo-elec- 
tric machine, a multiple-arc circuit containing the arma- 
ture of said machine, and multiple-arc circuits containing 
lamps or other translating devices, all such multiple arc 
circuits being derived from the same main conductors, and 
another field circuit whose resistance ig varied by the 
addition and removal of translating devices, whereby the 
addition or removal of any translating device causes an 
instant and corresponding regulation of the current 
energizing the field magnet of the machine, substantially 
as set forth. 

It will be seen at a glance that the claims of 
both the patents describe exactly the same de- 
vice, although each inventor uses it for a different 
purpose. Inthe Brush claim the expression ‘‘in 
which the coils around the field- of-force electro- 
magnets are included in the main or operative 
circuits” includes very broadly the combination 
claim of Edison of a multiple arc circuit contain- 
ing translating devices. 

The only question of difference between the 
two patents is, then, the purpose for which the 
device is used, and an old invention applied toa 
new use is not a patentable novelty, as it is not 
invention to use an old thing or process for a new 
purpose. 

The decisions of the Supreme Court on this 
point have been numerous and are unanimously 
in accord with the foregoing statement. An il- 
lustration of this is the case of Brown vs. Piper, 
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* Letters refer to patent drawings. 


in which the Court held that а patent for preserv- 
ing articles in a close chamber by means of а 
freezing mixture having no contact with the at- 
mosphere of the preserving chamber, described 
nothing but а double use of the ordinary ice- 
cream freezer, and was therefore not patentable. 
Also in the case of Tucker vs. Spaulding the 
patent covered the combination of a circular disk 
with removable saw teeth. There was a prior 
patent of the combination of a circular disk with 
removable cutters for the purpose of cutting 
tongues and grooves, and it was held that the 
latest patent was but & double use of the older 
one and was not an invention. 

These cases appear analagous to the case of the 
Brush and Edison patents on compound winding 
of dynamos, and it is probable that if the latter 
were brought before the court Edison’s patent 
would be declared only a double use of the older 
Brush winding on which the patent has expired. 

In addition, however, to the evidence that 
Brush’s patent anticipates that of Edison by 
more than two years, there are several other 
causes which should operate to invalidate the 
latter patent, and which are indicated in the bill 
of complaint in the case of the Edison Electric 
Light Company vs. the Mather Electric Com- 
pany, now pending. This bill recites : 

„That heretofore, as your orator (the plaintiff) 
is informed and believes, and prior to the seventh 
day of August, 1882, Thomas Alva Edison, being 
then a citizen of the United States, residing at 
Menlo Park, in the peared of Middlesex and 
State of New Jersey, was the true, original and 
Вг + inventor or discoverer of a certain new and 
useful invention, to wit: An Improvement in 
Regulating the Generative Capacity of Dynamo- 
Electric Machines, and that the said invention 
was not known or used before his invention or 
discovery thereof, and had not been patented or 
been described in any printed publication in this 
or in any foreign country, and was not, and had 
not been at the time of the application for 
letters patent therefor, in public use or on sale 
in this country for more than two years, nor 
contrary to the provisions of the Statutes of the 
United States in such cases made and provided; 
and had not been abandoned to the public." 

In view of the amount of prior use of this de- 
vice and the number of publications in regard to 
it previous to Edison's application, the com- 
plainant's information seems to be peculiarly de- 
ficient, and it is incomprehensible how, if com- 
pound winding was not known or used prior to 
the date of the Edison patent, Mr. Edison had 
before that time put himself on record by 
publicly claiming that compound winding was of 
no value. This fact at least should have been 
within the knowledge of the plaintiff. 

The use of this winding by Brush and Weston 
in 1878 апа 1879, the descriptions of it by 
Sinisteden in 1871, already mentioned by Bir 
С. W. Siemens іп Philosophical Transactions, 
March, 1880, and by Alexander Siemens in the 
Jour. Soc. Telegr. Eng., April, 1880, besides the 
theoretical deductions of Marcel Deprez in 
La Lumière Electrique (18817, quoted above, 
in which he shows that this winding should act to 
effect self regulation, all аге well known, and the 
printed publications have been frequently 
quoted in a number of scientific books.“ 

We have been asked why the Edison people 
had not laid claim to the patent earlier, over half 
the life of the patent already having elapsed. We 
are unable to answer this question, and shall 
await with some curiosity the answer which will 
be made to it by counsel of the General Electric 
Company when the case comes before the courts 
for argument. 

We grant that the glamour which surrounds 
everything labelled ‘‘ Edison” is such as to blind 
the eyes and deaden the perceptions of not only 
the public but of able jurists; but we do not be- 


See Dynamo-Electric Machinery, S. P. Thompson, 4th 
edition, p. 61. 
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lieve that the managers of the General Electric's 
patent campaign have so far lost their wits as to 
believe in their case on this compound winding 
matter. We do not believe they will ever argue 
the case. We do believe that they will bring 
a number of suits against contractors who cannot 
defend them, and manufacturers who do not con- 
Bider the ides essential for their machines, and 
in this way the General Electric Company may 
get decisions in its favor. Moreover, while suits 
are pending they can no doubt be used as effect- 
ive argumenta to persuade contractors and pur- 
chasers generally that Edison apparatus is the 
only safe apparatus to buy. 

The injustice of such abuse of absurd patents 
which have by hook or crook come through the 
Patent Office is apparent and does not require 
comment. But this we believe to be the policy 
of the General Electric Company. It is a fact 
that those in control of the company at present 
have pinned their faith to these Edison patents, 
and believe that they can be so manipulated as 
to bring forth success from the jaws of disaster. 

Will they win? The answer to this question 
lies in part with every manufacturer and con- 
tractor liable for suit on any of the patents at 
present under discussion. 

The plan of economy and safety is the raising 
of а common fund for the defence of these suits 
under the direction of the only attorneys who 
have won important battles for the independent 
concerns in the trade. 

The third and last article in this series will be 
devoted tothe Edison three-wire patent. 


Technical Education In England and America. 


Professor Silvanus Thompson’s Views. 


Professor Silvanus P. Thompson, who is the 


principal of the celebrated City and Guilds of 
London Technical College, Finsbury, is actively 
interested in the educational work that is being 
pushed by the wealthy old public bodies of the 
British metropolis with the object of enabling 
England tostand the strenuous competition of 
other European nations in the arts and sciences. 

While in this country, Professor Thompson 
was interviewed by a representative of ELECTRIC- 
ITY, and on being asked ‘‘ What is being done in 
England in the matter of technical education!?" 
Professor Thompson said : 

We have many schemes of technical educa- 
tion that are now developing both in London and 
in the provinces. There is much being done, 
but one cannot exactly say what it is, simply be- 
cause it is growing во fast. Since the passing of the 
Technical Education Act, three years ago, which 
placed at the disposal of local bodies certain 
beer and spirit dues for the purpose of technical 
education, there has been much done and more 
begun. For example, in Birmingham the muni- 
cipality has taken over the educational part of 
the Midland Institute, and is developing it into a 
large and important municipal technical school, 
which will have both day classes for students who 
give two or thiee years systematically to the work 
and the evening classes which were begun years 
ago by the Midland Institute. Again, in Man- 
chester there is a magnificent technical school 
growing up under the municipality, partly from 
those beer and spirit dues, but having a large 
endowment from the bequest of the late Sir 
Joseph Whitworth. Alsoin Glasgow there isa 
splendid technical college for the West of Scot- 
land. These three technical establishments are 
the best institutions in the provinces, and con- 
tain large laboratories, workshops and studios, 
and in fact all the appliances for a thoroughly 
practical education. One very important matter 
in connection with these movements is that they 
are taking their individual tone and strength 
from the industries of the places in which they 
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are located. Until these funds were available 
locally, the only way of encouraging classes in 
applied science was from the funds administered 
from South Kensington by our Science and Art 
Department. These organizations did very good 
work for many years, but they are too often out 
of touch with the local industries. In London, 
ihe great work begun fifteen years ago by the 
City and Guilds’ Institute has not extended as 
widely as some of its early supporters had hoped, 
but nevertheless it has two great colleges of ap- 
plied science, the central institution at Kensing- 
ton and the Technical College at Finsbury, both 
in avery flourishing condition. In these estab- 
lishments, which have extensive laboratories and 
workshops, the courses are of а very high grade, 
and great pains are taken tosecure as instructors 
men who, while having sufficient knowledge of 
theory, are thoroughly acquainted with the prac- 
tical or workshop side of the subjects they teach. 
We look upon this as a prime requisite, and think 
it a great mistake for a schoolmaster to attempt 
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to teach what he doesn't know. We prefer to 
take а man right out of the industry, who has 
the faculty of teaching, and pay him sufficiently 
well to make it worth his while to stay there. 
We have been particularly successful at both of 
these colleges in training young mechanical and 
electrical engineers. Of more recent growth in 
London аге the polytechnic institutions, now 
some half dozen in number, which аге more ele- 
mentary, and include recreative work, which in- 
deed in some of them takes the most promineut 
part. These institutions, which have been sup- 
ported hitherto mainly by individuals or private 
corporations, аге now sided by the funds diverted 
from the antiquated City Parochial Charities." 

** Does your special educational experience lead 
you to think that for an electrical engineer the 
college training should precede, be combined 
with, or follow work in the shops?” 

" Everything depends upon the temperament 
and previous training of the boy. In many 
cases it is andoubtedly best for him to go to the 
shops for а couple of years before his training at 
the technical college. Some of the best tecbni- 
cal college pupils in my experience have been 
those who have had some previous experience of 
industrial life; but there are others for whom it 
is certainly better to defer entry into the factory 
until after they have had а year or twoof techni- 
eal training in the college. Ап intermediate 
system is possible, but only where the employers 


in the district are willing to co-operate with the 
technical college. Thisis the case among the 
engineers in the West of Scotland, and also in 
Bristol. The students of the Glasgow Technical 
College and of the technical department of the 
University College at Bristol can take a mixed 
course, spending the winter six months in the 
college and the summer six months in the fac- 
tory. This system has been found to work ad- 
mirably, for each kind of training helps the 
other. 

Until now itcan hardly be said that the train- 
ing given in any of the establishments in London 
I referred to replaces the old apprenticeship 
system, for the simple reason that employers are 


‘intensely conservative, and often sneer at efforts 


to teach in the schools anything that is of value 
from a practical point of view. But with the 
efforts to secure as teachers practical men who 
have had experience in the workshops, this feel- 
ing is dying away. There is another difficulty 
which technical education in the colleges has not 
yet met, namely, all the large firms receive 
pupils who pay large fees for the privilege of en- 
tering the profession or industry in a gentlemanly 
kind of way. In large engineering works, for 
example, there will often be a considerable num- 
ber of idle young gentlemen who have paid their 
$1,500 to 88,000 for the privilege of going 
through the shops of that firm. any of these 
learn little or nothing. It is difficult for the 
youth who has been trained in а technical college 
to find employment in such establishments un- 
less he also is willing to pay the same fee as the 
young man who has had no training. This vi- 
cious system will die out, but at present it blochs 
the road to progress, for during & time of com- 
mercial depression there is а great temptation to 
managers to keep their works going by the fees 
from new articled pupils.“ 

“ How does the work done in English technical 
colleges compare with that done in American in- 
stitutions 2” 

“ІШ compares very favorably with that of such 
institutions as Cornell University and the Мавьа- 
chusetts Institute of тесен, but as & rule 
the day students do not stay long, but take a 
short course of two or three years. Indeed, we 
do not encourage them to stay longer, because 
no college can possibly give to a young man the 
same kind of training. as he can get in the indus- 
try, where he is learning not only applied 
science but the art of managing men and of 
working to gain money. On the whole, I think 
the courses of instruction in England are a little 
less theoretical than those in this country. I 
have taken great interest in the Pratt Institute, 
Brooklyn. This compares closely with the poly- 
technic schools in London, and in many respects 
is superior to them. Those institutions which 
make so much of the recreative side cannot be 
as thoroughly in earnest as an establishment 
which devotes itself entirely to educational ends. 

“You ask me about electrical engineering in 
our respective countries. Well, there are man 
points in which we can learn from you, and 
think there are а good many also in which you 
can learn from us, We move very slowly, but 
for that very reason whenever we do anything 
we think it is done more perfectly and with more 
forethought than would be the ease if the work 
had been rushed along. Our two electric rail- 
roads are, for example. much more solid and 
complete than anything you have on this side of 
the water, and they are real railroads, to which 
the nearest approach in this country is the intra- 
mural elevated road at the World's Fair. Elec- 
tric car lines, of which you may have hundreds, 
are practically unknown with us, for the reason 
that with only two exceptions, so far as I am 
aware, our local authorities absolutely forbid the 
use of the trolley. I think we have only two 
trolley roads in the whole of Evgland. Itis not 
that we are opposed to electric locomotion, but 
our local authorities have set tbeir faces against 
the use of overhead trolley lines. We have at- 
tempted to work two or three roads by means of 
accumulators, but these have not been a great 
success, owing to the difficulty of finding electric 
accumulators that will stand the racket of a jolt- 
ing car. I have no doubt that accumulators can 
be made which will not deteriorate seriously with 
vibration, and which will not be too heavy for 
practical purposes. When once we have such 
accumulators, we shall have a great development 
of electric roads; but I do not think that trolley 
lines will ever become popular in England." 


JAN. 10, 1894 


Do you think there is any chance for the elec- 

trio railroad conduit system in England?“ 

* I hardly think so, at all events judging from 
present indications. The conduit is too difficult 
to keep іп order. Both its electrical and me- 
chanical difficulties are very great and yirtually 
prohibitive. They have a conduit road at Buda- 
pest which is working satisfactorily, but such a 
1 as they use would not be tolerated in Eug- 

an M 

Do you consider that England is abreast of us 
in electric lighting ?” 

"T am struck by the way in which electric 
lighting is used in this country. in the little out- 
lying towns and villages as wellas in the large 
cities. Our small towns and villages in England 
have hardly begun in electric lighting. They all 
have their little gasworks, which they cannot 
afford to change, or which they think they can- 
not. In our large towns electric lighting has 
progressed during the last four or five years con- 
siderably, and now it is the rule for the munici- 
pality to own its own electric station, just as it 
owns its gasworks or its waterworks. In Lon- 
don, however, the lighting is almost 5 
in the hands of stock companies. There is muc 
less use of arc lamps for street lighting than is 
the case in America; but in the matter of domes- 
tic electric lighting I think we might give a good 
many points to American engineers. In one 
thing England is immensely ahead of the States, 
namely, that our industries, old-fashioned 
though they may be, are not cramped and torn 
to pieces by unscrupulous monopolies. The 
electric lighting companies in London are abso- 
lutely free from the tyranny of any monopoly 
holding rights on underground conduits." 

“ Do any other points of difference in electrical 
practice between England and America strike 

ou ?^ 
уч, I have been gratified at seeing the use that is 
being made in this country of electricity for 
motive power. This would be impossible if you 
had not for some years had a constant supply of 
current from central stations. Iam struck by 
the very large use made of electric motors—for ex- 
ample, ventilating by means of fans, No doubt we 
should have the same in England if our climate 
required it. We have the motors and the fans, 
but when, once in а few years, we do have a spell 
of really sweltering weather, the Englishman 
buys a cheap palm leaf and cools himself.“ 


Starting Multiphase Motors. 


In starting multiphase motors having a closed 
circuited secondary member, it is found that the 
best starting torque is obtained when the resist- 
ance of the secondary element is considerably 
higher than would satisfy the best running con- 
ditions. This is because the resistance of the 
secondary best suited to efficient running is so 
low that the primary rush of current flowing 
through it on starting from rest is large enough 
to exercise а demagnetizing effect on the field so 
great as to materially decrease the starting torque. 
It has therefore been not unusual to connect 
with the secondary element a starting resistance, 
which later is removed from circuit. When the 
secondary element is the stationary part of the 
motor, thisis very simply done by connecting 
properly in circuit with it an ordinary rheostat. 
Iu such case, however, collecting rings are re- 
quired on the revolving member in order to 
supply it to the primary current. If on the other 
hand the secondary member is the revolving part 
of the motor and a fixed non-rotating rheostat is 
used, sliding connections are again necessary in 
the circuit of the rheostat. It is desirable to 
avoid the sliding contacts altogether, and this is 
the main object of a recent invention by Dr. 
Louis Bell, who makes the primary member the 
fixed part of the motor, and uses a starting resist- 
ance which revolves with the secondary member. 
The resistance is non-inductive in character, 
and a switeh for short circuiting it is provided 
which also travels with the armature or revolving 
member, and which may be thrown while the 
motor is running, manually or automatically. 
— Exchange. 


The failure isannounced of the Railway Equip- 
ment Company, of Chicago. 


ELECTRICITY. 


A VAPUR LAMP. 


The Star Electric Company Has Found Something New. 

Mr. John Von de Kammer, electrician of the 
Star Electric Lamp Company of Chicago, who 
was one of the first to bring out a successful gas 
lamp, has perfected a Vapor Lamp which has 
created something of a sensation in Chicago. 

The new lamps are now on exhibition at the 
rooms of the Ansonia Electric Company, and are 
attracting much attention. Some tests have been 
made with this lamp which are quite remarkable. 
One of the regular 16 c. P. lamps was over-run 
until the light produced measured on the pho- 
tometer over 700 candles, and when afterward the 
filament was measured it was found that the re- 
sistance was no higher than at the start and the 
lamp had not been injured. It is well known 
that if the ordinary vacuum lamp is over-run but 
a few volts the lamp is practically ruined. 

It is thought from these tests that the lamp 
will prove far more economical than either gas 
or vacuum lamps. 


Another Large Scheme. 


Electric Road Between New York and Philadelphia 
Proposed. 

The United Press has the following : 

The plans of the New Jersey Railway Com- 
pany have been made public. The scheme is to 
build the longest electric road in the United 
States, connecting Philadelphia and New York. 

Joseph H. Reall, of Bloomfield,is the projector 
of the enterprise, and associated with him are 
Charles E. W. Smith, of Morristown; J. H. Bald- 
win. of Orange; George S. Forbush, of Boston, 
and Major John Rurk. 

Mr. Joseph H. Reall has always been а man of 


large ideas, and we are not surprised to find him 
ina new rôle. His tastes have always been of a 
pastoral] nature, and he has owned, perhaps does 
yet, the finest herd of Jersey cattle in the State 
of New Jersey. Не is also an expert judge of 
butter and cheese. So far as we know his schemes 
have always been profitable to himself. 

We advise intending purchasers of stock in this 
new enterprise to hold a post- mortem on the Chi- 
cago-St. Louis Through-by-Lightning scheme 
before they invest, and to ask themselves a few 
questions ав to the present conditions of traffic 
between New York and Philadelphia. Has the 
Reading’s splendid service been properly pat- 
ronized, and proved profitable? Is there any 
need for а new steam road between these two 
points. If not, whatreason is there for suppos- 
ing that an electric line would fill a long felt 
want ? 


The ajir-line-hundred-miles-an-hour theory 
wil not work in the East. 


Northwestern Electrical Association. 


The Northwestern Electrical Association will 
hold its January meeting at tke Hotel] Pfister, 
Milwaukee, Wisconsin, on January 17th and 
18th. The programme will open with an address 
by President Collins, of Green Bay. The papers 
are as follows: ‘‘ New Things in Electricity," W. 
W. Low; Essential Station Instruments,” Prof. 
Jackson, Madison; ‘‘ Corliss Compound En- 
gines," E. L. Debell; Advantages of Direct 
Connection," W. N. Stewart of the Siemens & 
Halske Electric Company, Chicago; How Shall 
Members Buy Supplies?" H. C. Thom. Foreman 
Collins, Vice-President of the Western Elec- 
trician of Chicago, and J. McFadden of the Gen- 
eral Electric Company of Chicago, will discuss 
the Economica] Use of Transformers.“ 


A series of evening classes, with a very moder- 
ate rate of tuition, has been inaugurated іп the 
department of Electricity and Electrical Engi- 
neering of the Armour Institute, Chicago. 
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Current items. 


An amateur electrician in the town of Dixville, 
Que., is operating a plant for supplying his resi- 
dence with electric bghts by wind power. This 
experimenting amateur has installed a small 
plant of storage batteries іш his house, so con- 
nected to a dynamo and wind wheel that the 
whole arrangement works almost automatically. 
At a short distance from his dwelling he has 
erected a tower 58 feet high. Upon this tower is 
a 16-foot galvanized steel wind wheel, which is 
connected by a vertical shaft to the machinery 
below. In the base of the tower there isa room 14 
feet square, in which are dynamo, regulators, au- 
tomatic switches and other accessories. The dy- 
namo is а 1,000-watt machiue, with certain im- 
provements which make it more suitable for 
work. Connected with the countershaft is a 
regulator which kceps the electric potential at a 
uniform voltuge. There is, in addition tothis, an 
electro-magnetic switch that opens and closes the 
circuit of the charging current whenever the 
potential of the dynamo, in stopping, falls below 
the voltage of the accumulators, or rises above it 
in starting. The storage batteries referred to 
are designed to lay up a supply of electricity 
sufficient to light the lamps for three or four 


evenings in case of a lack of wind for motive 
power. 


M. Moison, a French electrician who has been 
experimenting with diamonds in the electric arc, 
says: By starting the arc slowly and placing a 
diamond in the crater, it is brought to incandes- 
cence and increases in size, covering itself with a 
black mass formed entirely of graphite. When 
the diamond is placed in an electric furnace it 
breaks into small fragments, each of which is 
changed into graphite; the stable form of carbon 
at the temperature of the are is therefore 
graphite; in an oxy-hydrogen lamp at a tempera- 
ture of 2,000 degrees, & diamond was covered 


with а black coating, but he never obtained any 
graphite. 


D. H. Kent, of St. Paul, is the inventor of a 
telegraph typewriter, bearing his name, which, 
if successful, will eventually displace the Morse 
system entirely. The operator plays upon the 
keys of the instrument, as in any ordinary type- 
writer, but the resulting manuscript is produced 
at the telegraph office or station where it is to be 
delivered, which may be а thousand miles away. 
The main advantages to be gained by this over 
the Morse system are three in number— more 
words а minute can be sent, there is no receiving 
operator at the other end of the line to make 
blunders, the one to whom the message is ad- 
dressed is not left in the dark by a blindly writ- 
ten message, every word being producea as it 
was ticked off by the transmitting operator. 


A Connecticut paper mentions the peculiar 
origin of a fire which occurred recently in a 
dwelling house in Norwalk. An electric railway 
passes the place, and it appears that the return 
current, some of which escapes from the rails 
into the ground, followed an iron water pipe into 
the cellar of the house, then switched off to a gas 
pipe at a point where the two came in contact, 
and followed the latter to the meter, where it 
melted the lead connection and ignited the gas. 
The fiames had caught the floor timbers when 
they were discovered, but the fire was extin- 
guished with but trifling damage. 

A new submarine torpedo boat built by Rich- 
ard Radatz has been tested at Oshkosh, Wis., 
and found to work well. The boat is forty feet 
long and propelled and lighted by electricity, 


storage battery system. The boat carried three 
men and remained under water nearly an hour 
under perfect control. The inventor has several 
offers, but is waiting to hear from a proposition 
made to the Government. 


The London, Brighton and South Coast Rail- 
way of England has thirty of its trains lighted 
by electricity, and is now about to equip a num- 
ber of additional trains. It is said that about 15 
per cent more work can be got out of an electri- 
cally lighted than of a gas lighted train, which 
makes a saving in first cost of about $225,000, as 


85 electrically lighted trains can do the work of 
100 gas lighted trains. 
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Conduit The discussior of the paper on 
Electric “Тһе Practicability of Elec- 
Railways. trie Conduit Railways," read 


at the last meeting of the Institute of Electrical 
Engineers, supports the opinion which we have 
advanced before, that the success of such а вув- 
tem depends almost entirely upon the dimensions 
of the conduit ànd the adequacy of its drainage 
connections, The system under discussion was 
that employed in an experimental road at Coney 
Island, and was described in detail іп ELEC- 
TRICITY, Vol. 4, No. 25. 

It will be remembered that in this system con- 
tact is made at intervals of five or six feet by 
means of а long flexible shoe carried under the 
car which operates the contact switches placed 
at each side of theconduit. The idea of this con- 
struction is to avoid leakage or short circuits, 
not by draining the conduit, but by keeping the 
line entirely insulated except at & point directly 
under thecar. To prove that the drainage was 
of no consequence in this system, the conduit 
was filled with mud and water, through which 
the car was run with but a very slight amount of 
leakage. Sach а test is, however, not at all con- 
elusive except for the special conditions under 
which it was made. With one car there would 
be but two or three points of contact at most be- 
tween which leakage could occur, and the amount 
of current between them would naturally be 
small unless the mud was a very good conductor; 
but in an extensive system using as many сагв 
as some of our street railways do at present, this 
same experiment would be a very risky one, and 
would mean a chance of short circuit wherever a 
car was situated, in many cases twenty or thirty 
times to the mile. This plan no doubt reduces 
the danger of short circuits, but it would be ob- 
viously unadvisable to build the conduit so small 
as to introduce the liability of its becoming 
filled with mud or water. 

In regard to the various plans which have been 
evolved for underground trolley lines to avoid 
leakage, it can be said in general that their object 
is attained at the expense of simplicity, and a 
number of sometimes complicated working parts 
are introduced necessarily. The actual expense 
of these constructions would be difficult to esti- 
mate, ав they have as yet been tried on but an 
experimental scale, The increase in the cost of 
running bare conductors in a conduit would ap- 
parently be considerable, and the difference 
would pay for a large increase in the size of & 
The latter also appears to be the most 
logical remedy for the difficulties inherent in 
trolley conduits, and constitutes to-day the only 
practical and extensive application of this system 
that has во far met with success. 


conduit. 


There is cer- 
tainly no reason for introducing any complica- 
tions into a system unless they result in some 
tangible benefit, and in case of electric railway 
conduite these special devices have not only 
proved of no advantage so far, but actually are 
behind the simple conduit as far as practical ap- 
plication is concerned. 


The results of these special systems even in the 
small experimental lines which have been built 
are far from satisfactory in most cases, whether 


due to inherent defects in the system or the 
temporary character of the construction. А sam- 
ple road which requires continual repairs and 
adjustment, sometimes several during a single 
trip, is not calculated to impress railway men 
favorably, as their prime requirement is relia- 
bility of service. 

There has been for some time an accepted gen- 
eral admission that a perfectly simple conduit of 
sufficient size, carrying bare conductors at either 
side near the top, is a failure, but the fact ex- 
ists that its failure still remains to be proved, 
as no fair trial of the plan has ever been made in 
this country. Investigation in this direction is 
perhaps less inviting than that in the line of 
special and patentable devices, as it does not in- 
volve invention but only practical engineering. 

This plan, however, is worthy of consideration, 
as it constitutes the only method which has as yet 


proved a commercial success abroad or at home. 
... 0 ...".. 


We Scoop We will be pardoned for call- 
our ing attention to the fact that 
Contemporarles. ELECTRICITY was the only 
electrical paper to publish last week the news of 
the removal of the offices of the General Electric 
Company from 44 Broad street to Schenectady, 
and the transfer of a large portion of the staff 
from the Lynn works. 

Thus those who depend upon any or all of our 
contemporaries for their news were kept in total 
ignorance of the most important happening in 
the electrical business world for the past three 
months. 

We know not whether our contemporaries 
failed to get the news, or whether they were 
afraid to print it. Probably the latter would be 
the correct explanation, but for whatever reason, 
they did not have the news. 

Even the United Press and the afternoon 
papers of Wednesday, the 3d, were solely depend- 
ent upon our information, and copied our news 
almost verbatim. 

This is only one instance of many, and is 
merely alluded to because of its prominence. 

Giving all due credit to our contemporaries for 
much excellent matter, we emphasize the fact 
that in order to get the news you must subscribe 


for ELECTRICITY. Ж 


WE ARE advised that Mr. F. W. Webster, 
the purchasing agent of the General Electric 
Company, to whom attention was recently called 
in these columns, will not move from Boston to 
Schenectady, for the reason that his resignation 
has been called for. This is as it should be. The 
scandals in his department have been notorious. 
The man who has ideas of business decency that 
will permit him to conduct a mica mining business 
in Canada under the name of F. W. Webster & 
Company," shipping all its product to the 
„American Mica Company, 620 Atlantic avenue, 


Boston, F. W. Webster Treasurer,” which latter 
company sells nearly all of its product to F. W. 
Webster, purchasing agent of the General Elec- 
trio Company,”—this man, we say, is entitled to 
a seat in the New York Board of Aldermen. He 
is wasting his talents in the business world, and 
is not adding to the purity of business methods. 
The itching palm is a disease to be eradicated. 


A. 
Commendable in the electrical field known ав 
Progressive the Brotherhood of Electrical 
Movement, 


The trade union of workmen 


Workers has inaugurated а 
movement looking to the edueational advance- 


meht of its members which cannot fail to 


commend itself to both employers and em- 


ployees in this branch of engineering, and which 
should be emulated by every organization of this 
character. The plan alluded to, which was 
briefly outlined in the last issue of ELECTRICITY, 
has been adopted by the Local Union No.3 of 
this order, and includes the organization of a 
club consisting of 400 members, under the name 
of the Electrical Workers' University Extension 
Club, by which, with the co-operation of Presi- 
dent Low, of Columbia College, а course of study 
in electricity and its practical applications will 
be offered to ita members. The fact that the 
Electrical Contrectors’ Association has contrib- 
uted very generously to this project shows that 
the object of the organization is heartily en- 
dorsed hy employers of this class of labor. 

The officer of the Union quoted as saying, 
„It is the ambition of Local Union No. 8 to rise 
above strikes and boycotts, and to educate its 
members for their own good,” has concisely de- 
fined the true province of a trade union, and any 
organization pursuing such an aim must com- 
mand the favor of everyone concerned in its 
work. 

The members of almost every trade to-day 
have learned the advantages of organization, and 
there is hardly any department of trade in which 
а union of its members does not exist now. The 
history of trade unions also proves that organi- 
zation has been & great benefit to the workers in 
every trade as long as the reasonable and legiti- 
mate objects of such associations were not over- 
stepped. The incentive to organization among 
Ше various trades becomes very apperent by 
looking back to the conditions existing a few 
years ago. The Bricklayers’ Association has 
been for years one of the closest trade unions 
ever organized, the number of apprentices and 
new members being strictly limited. 'The trade 
was one which obviously demanded no special 
education or intelligence on the part of its mem- 
bers, nor any outlay for tools, yet solely by 
reason of organization its members were able to 
command a salary of from four dollars to four 
dollars and fifty cents per day, while the car- 
penter, whose work demanded a far greater de- 
gree of intelligence, as well as an investment of 
perhaps a hundred dollars for tools, could be hired 
for a dollar a day less. The practical benefit of 
& union was thus made so apperent that it is now 
found in every trade, and it wields considerable 
power in adjusting the relations between capital 
and labor, and in maintaining labor at a high 
standard. The power of such unions has, how- 
ever, not always been wisely used, as the list of 
unjustifiable and unsuccessful strikes will show, 
but an effort like that of the Electrical Brother- 
hood's to educate and advance its members is 
highly commendable апа deserves the coópera- 
tion of all interested in the electrical trade. 


ELECTRICITY. 


WE HAVE computed that there are 2,712 people 
in the United States who borrow a сору of ELxc- 
TRICITY every week from their neighbors. This 
is а serious injustice to the publisher. If you 
enjoy reading ELEcTRICITY, we are entitled to 
your subscription. If you dance you must pay 
the fiddler, and we are not printing the liveliest 
paper in the field solely for fun. Send in your 
subscriptions; you will get your money's worth 


every week. 
A 8 


Lost, strayed, stolen or suppressed the issue 
of the Electrical World for the week ending 
January 6. As our contemporary has shown 
symptoms of mental weakness lately, we fear 
something serious has happened. A suitable re- 


ward is offered. 
e 


WE WERE in error in stating last week that Mr. 
Charles T. Hughes was among those whose res- 
ignations have been called for. Mr. Hughes 
will remain in his present position, and moreover 
will still be located in New York. Our issue for 
the 3d was put to press on Saturday, the 30th 
December, апа there were а great many people 


talking all at once over our private telephone. 
ee о: .ғ... 
Бквоттв of the move to Schenectady are the re- 


ported resignations of Messrs. A. 8. Bevis, 
treasurer, and 8. D. Greene, assistant general 
manager. These two gentlemen have held re- 
sponsible positions which they have filled with 
credit. They will carry into new fields the best 
wishes of ELECTRICITY, and in fact of all who 
know them. 


seem to be, to extract much satisfaction from the 
fact that prices for incandescent lamps have been 
materially reduced. The cost of lamps is but an 
insi gniflcant portion of the cost of aplant, and we 
doubt if a thousand more lamps will be sold at 
80 cents than at 40 cents. 


SOLILOQUY OF THE DOOMED. 


To go, or not to go: that is the question : 

Whether 'tis better in the body to suffer 
T he chills and aches of Mohawk miasm, 
Or to take arms against a score of troubles, 

And by resigning end them? To lle awake o' nights 
No more; and by a word to say we end 

The heart-ache and our allegiance to 

A knocked-out company ; ’tis a consummation 
Devoutly to be wished. To quit, to lose our jobs, 
To surrender all our salaries, 

Perchance to walk on our uppers: ауе, there's the rub; 
For in this stagnant trade, what jobs will come 
When we have thrown away our boasted snap ? 
This gives us pause. There’s the respect 

Due to а regular stipend 

Even in Schenectady. 

But who would bear the gibes and jokes of friends, 
The oppressor's wrong, banishment from the Tender- 

loin, 

The pangs of love broken off short, 

T he insolence of Directors, and the 

Prolonged society of the mosquito, 

When he himself might all his shackles break 

With an office pen? Who would these fardels bear, 
То grunt and sweat i’ the ooze of the Mohawk fats, 
But that the dread of something worse 

Befogs the brain, puzzles the will, 

And makes us wonder where we are at. 

Thus fat salaries make cowards of us all; 

And thus the native hue of resolution, 

Is sicklied o’er with the pale cast of thought, 

And determinations of great bluff and bluster, 
Resignations penned in the hot flush of disappoint- 

ment, 

Are quietly thrown in the waste basket. 

We take our medicine, 
And decide—to go. 
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GAS LAMPS NOT EXEMPT. 


Temporary Injunction Granted Against the Novak 
People. 


J udge Shipman, of the United States Circuit Court for 
the District of Connecticut, riled a decision on January 8, 
granting a preliminary injunction against the Waring 
Electric Company, manufacturers of the * Novak" incan- 
descent lamp, holding that lamp am infringement of the 
Edison lamp patent, and restraining the Waring Company 
from continuing the manufacture of the lamps. 


Mr. Twombly is Puzzled. 


The Accumulated and Well-Planned Mysteries of Eight 
Years Can't be Fathomed in a Day. 


(“Нойаяа” in Philadelphia Press.) 


„It has cost the General Electric Company and another 
rivalcompany haifa million dollars already to find out 
which one of the m ів Julius Cæsar, and they have not dis- 
covered it,” said one of the keenest of our capitalists this 
morning ; but when I asked him if he could furnish any 
hint which would explain this mystery, he said that the 
only one that he could give would be such as would not be 
flatteri ng to the intelligence of some of the very able men 
who are associated with that corporation. I heard him 
mutter something about hoodwinked” and * buncoed” 
and **over-reached." but he seemed to be talking to him- 
self rather than to me. 

Mr. Twombly, for instance, whose connection with it 
has caused 1t to be esteemed a Vanderbilt corporation, is 
as much mystified about it as any outsider. He says ne 
went into it upon certain representations, and because 
certain strong men were already in it, but that he paid 
little attention to it unti] a few mouths ago, when he 
found something was going wrong. Then, quite as much 
to save his business repute as his money, he gave much 
attention toit, and yet the more he investigated theless he 
seemed to know, & condition which he thought could be 
truthfully suspected of some of the other eminent capi- 
talists who are with him there. 

There ів а ieeling that we are on the eve of important 
dev elopmenta in connection with that corporation. 


Engaging Board at the Edison. 


(Schencctady Correspondence Albany Argus.) 


The following officials of the Lynn branch of the Gen- 
eral Electric Company were in the city yesterday and 
were registered at the Edison Hotel: E. W. Rice, general 
su perintendent and director of the technical department ; 
W. C. Fish, of the lighting department; F. O. Blackwell, 
of the mining department; W. Н. Knight, of the electric 
railway department, and Н. G. Reist. 


Well informed ? Well, Rather ! 


(From the Financial Record.) 


“ ELECTRICITY, а paper which has been hostile in its 
criticism of the General Electric Company, but also very 
well informed, states that steps are now taken to separate 
the Thomson-H ouston from the Edison interests." 


Legal Compiications Arise. 


(From the N. Y. Press.) 


It is believed that an effort is bei; g made to separate 
the Thomson-Houston Company frcm the General Elec- 
tric, and it is reported that a conference was recently held 
in Boston, in which Judge Cobb took part, in which the 
legal possibilities of a syndicate taking control of the 
T homson-Houston Company was discussed. 


Personal. 


Mr. Morgan Brooks, President of the Electri- 
cal Engineering Company of Minneapolis, was 
in town last week. 


Mr. В. M. Jones, of Salt Lake City, an old- 
time hustler for the Sprague Company, has been 
а New York visitor. 


Mr. Geo. W. Conover, for several years the 
buyer for the Ansonia Electric Company, has 
resigned his position and accepted the Western 
agency for the Perkins Switch Manufacturing 
Company. Mr. Conover is well known through- 
out the West in electrical circles and the Perkins 
Company are to be congratulated in securing 
him ав their agent. 


A Swindler Abroad. 


Walter Campbell, who bought the rights for 
Ilinois under the patents of the Electrical 
Forging Company of Boston, is missing, along 
with $215,000 which he had collected from sales 
of stock in the Illinois Electrical] Forging Com- 


pany. 
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The Electrical Transmission of Power from 
Niagara Falls. 


BY PROF. GEO. FORBES. 


ABSTRACT OF DISCUSSION. 

Dr. Fleming, in opening the discussion, said it 
was not always that engineers were to be found 
who were able or willing to take them into their 
confidence during the constructive stage of their 
work, and to tell them not merely what they had 
done. but what they were proposing to do. He 
would confine his remarks to two points, and the 
first was the difficulties which might be expected 
to appear in all cases where electrical transmis- 
sion of power was conducted over long lines 
having capacity and self-induction. These diffi- 
culties were not merely hypothetical things 
which were discussed by Professors, and might, 
therefore, be safely neglected when coming to 
practice, but were exceedingly real, and capable 
of giving rise to very disagreeableand dangerous 
effects. One of the great risks which had to be 
avoided in the construction of these lines was the 
presence of pressure effects, which occurred when 
the lines were suddenly connected to, or disvon- 
nected from, the machines. Prof. Forbes was 
quite right in saying that under those circum- 
stances surgings were set up in the cables and in 
the machines, and that the pressure might be- 
come almost anything they pleased; it might 
become scores if not many more times greater 
than the working pressure ; in fact, it was impos- 
sible to say under some circumstances what the 
pressure actually did become,and under those 
circumstances it was of no use to say anything of 
failure of insulation, for no insulation would be 


sufficient to withstand the pressures that were 
brought against them. The methods by which 
they could be controlled had only to be known 
to be adopted. As Prof. Forbes had mentioned 
that those difficulties had been got over at Dept- 
ford, there could be no objection to his telling 
them the method adopted by his colleague, Mr. 
d'Alton, in eonsultation with himself and others. 
The way in which it was done now was this : The 
cable was never suddenly connected, but a trans- 
former was placed in the main, and had on its 
secondary circuit an arrangement by which it 
could be gradually short-circuited. A water 
resistance was generally employed, but it might 
be carbon resistance. The first process of con- 
necting the trunk mains was to keep the switch 
B open and close A and C, the transformer being 
open-circuited on the secondary side. Under 
these circumstances the transformer offered a 
considerable impedance to the flow of current, 
and that nullified the capacity effect in the main. 
The next step was to gralually short-circuit the 
secondary circuit of the transformer, reducing 
the impedance of the transformer. When com- 
pletely short-circuited the switch B was closed, 
and then the switches A and C were opened, and 
the transformer was disconnected from the main. 
In switching off exactly the reverse took place. 
When dealing with long concentric cables the 
capacity might reach a very high value—one- 
third of a microfarad а mile. It was almost im- 
possible to geta cable, if it was concentric, that 
had not a capacity effect. If they were to adopt 
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a pressure of 20,000 volts, and a frequency of 100, 
which was probably what they would have done 
had they started this enterprise in England, and 
& capacity of one-third of a microfarad with 18 
miles of cable, the capacity current in that cable 
would be 72 amperes when nothing was connected 
at the other end. That could be easily calculated 
from the formulae he gave some time ago. 

The capacity of that capacity current to do 
work, or rather mischief, was proportional to the 
square of the current and to the frequency. 

Hence the advantage of low frequencies, for the 
capacity was something enormous when they 
came to long lines. Concentric cables were 
therefore inadmissible for !ong lines. He 
thought there was great safety in using an arti- 
ficial load in putting machines into and out of 
parallel. In all Continental stations they did so. 
When he (Dr. Fleming) was at Rome last Easter 
he spent a long day with Prof. Mengarini at 
Tivoli, and the latter allowed him to experiment 
with the machines there as much as he pleased. 
They had an artificial load which took up 300 
H. P., and this artificial load was made to resemble 
as vlosely as possible the real external line. The 
process of putting the machines in was this: 
First of all they put them on the artificial line, 
and adjusted the incoming machines so as to give 
exactly the required current and volts. They 
then put on two machines and divided the cur- 
rent without any difficulty; then a third was put 
into parallel, and then a fourth, and a fifth. They 
were taken out one by one by reversing the pro- 
cess. That artificial line was used in all the Ganz 
stations, and he thought Prof. Forbes was 
very wise in making provision for it in dealing 
with his machines. Jt was curious that he had not 
adopted it much in England. He did not know 
any place where it was used; yet at the same time 
he hardly knew any large alternating stations on 
the Continent where it was not done. In the 
next place he would вау one word on the question 
of pressure, He was very glad to hear Prof. 
Forbes say he never intended the primary cir- 
cuit to be opened. But the question naturally 
occurred, would not the primary circuit some- 
times open itself? In other words, what was go- 
ing to be done in the way of main fuses? That 
was really a serious question in dealing with these 
pressures. What kind of main fuses did Prof. 
Forbes intend to adopt? In his paper he men- 
tioned a transformer, the secondary of which had 
a working arrangement which would gradually 
introduce impedance if the current rose above a 
certain value. He trusted that the arrangement 
would be found to work well; but at the present 
moment one great want in connection with large 
distribution of alternating currents was an ar- 
rangement of main fuses which would not inter- 
rupt the circuit, but if the main current went 
above а certain value would put impedance into 
the circuit gradually but quickly, and then take 
it ont again as required, but never allowing the 
main circuitto be broken. The great difficulty 
at present was that it did become broken, and a 
great rise of pressure took place, with disastrous 
results to the insulation. The question of pres- 
sure was one to which Prof. Forbes and his 
colleagues had doubtless given very serious con- 
sideration before deciding to adopt 20,000 volts. 

The difficulty which might be encountered with 
this high pressure was not the difficulty of work- 
ing with the stock pressure of 20,000 volts, but 
the tremendous arcs which might be produced if 
they were started between the conductors. Prof. 

Forbes did not tell them, he believed, how far 

apart those cables were going to be in the con- 

duits. He described a conduit in which copper 

strip was to be used as the conductor, but did not 
mention what distance they were to be apart. 

That was a very important matter. It might be 

impossible under some circumstances to prevent 
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such rises of pressure that an arc would start, 
and what would be the state of affairs with naked 
conductors in those conduits if they were only, 
say, & foot apart ? The question was sometimes 
asked, what is the best frequency to work at? It 
was very much like asking, what is the best speed 
to walk'at? It depended upon where you were 
going and what you wanted to do. Continental 
engineers had not been at work at the matter at 
haphazard when they adopted а frequency of 
between 40 and 60. Our adoption of 80 to 100 
was necessitated by the circumstances under 
which we had to start alternate current working; 
and the same in America. But there was no 
doubt, he thought, about the wisdom of selecting 
this low frequency at Niagara, where the utiliza- 
tion of power by motors was an important mat- 
ter, and there were enormous advantages to be 
gained by the reduction of these capacity effects 
and other effects of the same kind by the employ- 
ment of & reduced frequency. 

Mr. W. M. Mordey said they were called upon 
to diseuss а paper on a subject of world-wide im- 
portance, and he believed а sense of responsi- 
bility would befelt by all speakers. What made 
the paper so interesting was that Prof. Forbes 
not merely described the scheme and the works, 
but went pretty fully into reasons and principles. 
It was a very important matter that after so much 
work had been done on alternate current distri 
bution of all sorts Prof. Forbes should come 
there and throw the gauntlet down to the whole 
industry on two or three points of primary im- 
portance in connection with distribution. Those 
of them, for instance, who had been working at 
comparatively high periods had to justify their 
continued existence and to prove that Prof. 
Forbes was wrong. Prof. Forbes stated in the 
paper that it is a matter of common knowledge 
that parallel working is assisted by lowering the 
frequency." With all respect, he (Mr. Mordey) 
would deny that. He thought there was no evi- 
dence whateverto show, with any good plant now 
running, that lowering the frequency had any 
connection with parallel] working. If there was 
no difficulty whatever in working at 100 periods 
there could be no improvement in working at a- 
lower rate. It might be that, with certain types 
of machines, there were advantages in working at 
lower rates, but he believed that a machine that 
was incapable of working at 100 periods would 
work worse at 16 or 40 periods than a machine 
that would work at 100 periods successfully. The 
only definite argument Prof. Forbes put forward 
was а letter from Messrs. Ganz, who had written 
him ''that their reason in adopting the frequency 
of 42 periods per second was that it is the lowest 
frequency that is available with aro lights so as 
not to produce any serious flickering, апа their 
desire was to lower the freyuency as far as 
practicable in order to ensure parallel working." 
Now, Messrs. Ganz were very important people; 
they had large experience all over the Continent, 
butit was very necessary to examine and sift 
Statements of this sort, and not to accept them as 
facts. He thought they ought to ask if Messrs. 
Ganz had not been а little forgetful iu making 
such a statement as that. In his paper on “ Alter- 
nate Current Working" in 1889 he made a simi- 
lar statement; he quoted а letter by Mr. Ziper- 
nowski to the Electrician of May 10,1889, stating 
that their low periodicity was ‘‘ chosen on princi- 
ple," that we by this means are enabled to 
couple our dynamosin parallel is nota secondary 
result, but just the end we are aiming at." His 
(Mr. Mordey's) surprise was, therefore, very 
great when during the discussion Mr. Zipernowsk! 
wrote: ‘‘ We state that we have not reduced 
the periodicity because of the coupling іп 
parallel," and adding that they had always kept 
to 85 alternations with only slight variations. He 
happened to know that this last statement was 
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correct. For a considerable time before parallel 
working Messrs. Ganz had been making alterna- 
tors of 42 periods per second; when parallel 
working was recognized to be а necessity they 
made experiments and adhered to 42 periods and 
gave out that they adopted it because it gave the 
best results in parallel working. Iam not aware 
of any other support than that of Messrs. Ganz 
to Prof. Forbes’s statement, and these words 
taken from Mr. Zipernowski's own writing showed 
that his last published statement contradicted 
his first, and acknowledged that they had made 
these machines for low periods for years before 
perallel working was thought of. The question 
of artificial loading in putting machines on to 
mains in parallel bad also been dealt with by 
Prof. Forbes, and had been approved very 
strongly by Dr. Fleming. Now, that wasan old, 
primitive, and he thought an obsolete method. 
He explained & plan was got out some years ago 
by Mr. Raworth and himtelf, and published ір 
his Paper Оп Testing and Working Alterna- 
tors,” by which the regulation of each alternator 
was entirely controlled by controlling the steam 
supplied to its engine. 
(To be continued. ) 


Legal Notes. 


The attachment of the Thomson Houston and 
General Electric companies against the Little 
Rock (Ark. ) City Electric Street Railway Com- 
pany having been sustained by Judge Hill re- 
leasing the sureties on the forthcoming bond, 
the attorneys immediately filed an answer, deny- 
ing the debt, which also contains several counter 
claims. 


Prof. Henry A. Rowland, of Johns Hopkins 
University, has brought suit in the United 
States Circuit Court against the Cataract Con- 
struction Company for $30,000 for his services as 
an electrical expert in planning a system to 
utilize the water power of Niagara for the gene- 
ration of electricity. Prof. Rowland says he 


devoted six months to the work and then sent in 
his bill for $10,000. The company sent him a 
check for $3,500, which it considered sufficient. 
Thisangered Prof. Rowland, and he has brought 
suit for $80,000, declaring that he charged too 
little in the first instance. 


On application of creditors, George W. Hoad- 
ly, cashier of the National Bank of Arizona, has 
been appointed by the District Court to be Re- 
ceiver for the Phonix (Ariz.) Electric Light and 
Power Company. The company was intimately 
connected with the defunct Hartford Bank. 
Reorganization is expected to bring the com- 
pany around all right, as the franchise is valu- 
able. 


The American Bell Telephone Company has 
begun suit in the United States Circuit Court 
against the Grand Rapids ( Mich.) Electric Light 
and Power Company to recover damages for an 


alleged infringement of certain telephone pet- 
ents which the plaintiff claims to control. 


D. E. Connor, ex-city engineer of Covington, 
Ky., has, it is said, perfected and patented a sys- 
tem of underground trolley for electric cars 
that is thought to be absolutely perfect. When 
Professor Clark, of the Patent Office, saw the de- 
vice, says the Cincinnati Zimes-Star, he advised 
that it be patented in all foreign countries before 
being placed in the market, and this bas been 


done. The Cleveland syndicate, controlling all 
the lines in Covington and Newport and in 
Cleveland, O., have engaged Mr. Connor to go 
to Cleveland and change one of their cable roads 
in the Forest City to ап underground trolley 
line. The system uses а slot the same ns а cable 
road, and a carrier similar to that which grasps 
the cable. The wire lies dead in the slot except 
a few feet each side of where it is picked up by 
the carrier as it rolls along. The system is con- 
tinuous and does not have to be charged at inter- 
vals as is the case with other conduit systems. 


G. E. GREEN GOODS. 


A Very Tough Man Expresses His Opinion in a Very 
Tough Manner. 


The following is a portion of a circular which 
was passed around Wall and State streets a 
couple of weeks ago. It is reprinted here for 
the benefit of our out-of-town friends who did 
not receive а copy: 


De undersigned is prepared ter offer ter de 
publie big er little lots uv G. E. at figgers 
dat'll make de enamel drop off de teeth er de fa- 
kirs dat has been workin’ de public on Red, М. 
P., U. P., Atech., N. E. er N. C. 

“ Dey ain't been no time in de history uv Wall 
St. dat er more convenient class er Goods hev 
been shown up et easy prices. 

“Пе Goods we offer’ll nail er sucker every 
time, an’ fer de N. E. an’ N. Y. trade dere sim- 
ply out er sight. 

' Dese G. E. Goods ain't no chump stuft dat 
yer got ter work off down er cellar or under der 
wharf. Dey has backers, dese Goods has, an’ 
nobody ain’t got no license ter kick if he gets 
nabbed in de act. 

'* Dese Goods has been shoved by de swellest 
mob dat ever worked de public an’ dere names 
sells de Goods every time. 

„Dis ain't no case er Pullhard, Ringheart, 
BarkLeod er Watchbury, dat just trow up der 
hands an' turn de stuff over ter er Receiver when 
der chips is all blown in, апа de suckers whats 
lost der boodle appeals to der feelius. Yer can 
bet yer life dese Goodsain't no case er feelins uv 
any kind. 

“Фе backers er dese Goods has got de sand 
ter play de game plum to de limit, and keep on 
playing it when de whole outfit 18 blown in— 
chips, cards sand de box—and when er chump 
puts up any squeal 'bout Receivers dey just looks 
im in de eye and dey say Yer er d—— liar, and 
if yer don't close yer trap and git, we'll put de 
coppers onter yer,’ and den dey gets de papers 
ter print dat he's er d—— liar, and dat he orter 
be sent up. Dat's de kind er goods we'se offering 
yer, an yer can just go broke er dealin' in 'em. 

„Ter give yer an idee uv de sand dats behind 
dese Goods, so thet yer kin figger whedder it's 
plum safe ter handle 'em, git onter what de 
backers uv dese Goods has done. Dey sold 'em 
by de barrel at 120 sluggers apiece, an swore on 
er stack er Bibles dat in er couple er moons dey’d 
be sellin’ at 150, and when dey got de suckers’ 
stuff dey plunked er down ter 80, an when de 
chumps squealed for dere mun dey just give 'em 
de laugh, and told 'em ter be dead game an even 
up by buying more, ап dey did. Den деу 
swinged er down ter 50. and when dey squealed 
"кеп dey asked wha’ te 'ell dey was goin’ ter do 
about it, and dey been asking 'em ever since, an 
yer kin gamble all de dividends that G. E. pays 
in '94 agin de '98 dividends on dat Western 
Whiskey Fake dat dey'll ask 'em de same ques- 
tion when de Goods sells at 20 an 10, an when 
ley is finally deposited in de sewer. 

“Та closin’ dis offer de undersign calls yer at- 
tention to dis big advantage day air't offered wid 
any oder line uv Green Goods in de market: 

“ Wid every lot we gives er printed denial пу 
any моту dat апу one kin tell about de Goods, 
ап dey'll be signed by de President or de Vice- 
President or any er de Directors. or by promi- 
nent officials or strong friends uv de Goods. 

Den we furnish printed statements er profits 
ter fit апу case dat may come up. We don't 
give er d—— what yer call fer yer kin have. er 
dat de Goods is esinin’ a thousand er day, or 
more dan enough in er minit ter pay off de Na- 
tional Debt. and wid every lot goes er big red 
poster dat day ain't no Court in de land dat cares 
to monkey wid dis game, an in erfew monts divi- 
dends ll be resumed. 

^ Den again we calls partienlar attention ter 
de fact dat de backers er dese Goods don't allow 
no one ter monkey wid 'em—de minit any bloke 
interferes wid de game dey get de papers to 
prove dat he's er d— - lyin, thievin scoundrel uv 
er bear. who don't know better dan ter tell de 
public dere is er difference between er National 
Bank an er Faro Bank. 

“ Don't forget when yer write fer dese Goods 
ter give yer right name, fer der ain't no law can 
tackle dis game. an' keep yer eye on de fact dat 
we sell assorted lots. an dat de quicker yer bay 
de higher de price'll be an' de more boodle yer 
can всоор. 

“ Holy Gee, if yer only got aboard when de 
stuff was up ter 120 yer'n had money ter burn. 
Yours, out fer de stuff. 

* LOADEM, SHORTEM & GRINATEM." 


Boston Notes. 


The Interstate and other local electric stree 
railways which take their power from the cen- 
tral station located at Farmers, near Attleboro, 


Mass., had hard luck last Tuesday morning when 
the station took fire and before it could be ex- 
tinguished $75,000 worth of engines, dynamus, 
generators, etc., were destroyed. This serious 
conflagration completely demoralized about 24 
miles of electric railway and throws out of work 
for the time being over 100 men. The power 
and light station was not very conveniently situ- 
ated, so the fire, while a very serious loss, will 
undoubtedly lead to the building and equipping 
of a far finer station in the town of Attleboro. 


The movement in favor of municipal ownership 
of gas, electric light and similar enterprises ap- 
pears to be finding increasing favor in Massa- 
chusetts. The placing of all electric wires, too, 


underground is extending, so that at the present 
time in four cities, viz., Newton, Salem, Worces- 
ter and Holyoke, the telephone companies are 
placing their wires in conduits of their own. 
Cambridge made a move in the same direction 
and with practical results, although the order 
compelling the change has been passed but a few 
months. For the benefit of our readerswe here 
insert the order as passed and now being 
acted upon : ‘‘ That the mayor be requested to pe- 
tition the next General Court for such legislation 
as will enables cities and towns in this common- 
wealth to construct and maintain conduits and 
manholes in their respective streets. And that the 
various compsnies now maintaining overhead 
wires be required to place their wires and cables 
in the conduits of the city, and that such com- 
pany shall pay to the city or town constructing 
said conduits such rental as will ensure the re- 
turn of not less than 10 per cent. upon the money 
invested in such conduits." Those who sup- 
ported this order claim that it will hasten the 
placing of wires underground. and will alleviate 
all those difficulties that would be likely to occur 
if the various electrical companies were allowed 
to construct their own subways. The general 
opinion is that the order will pass the Legislature 
and the municipal authorities secure the power 
T ask апа proceed with the undertaking forth- 
with. 


The directors of the New England Street Hail- 
way Company, it is reported, bave finally decided 
to declare а quarterly dividend of 1 per cent., 


payable January 15th, as against 14 per cent. as 
heretofore. The question has been a good deal 
debated whether to declare or pass the dividend. 
The books show that the dividend bas been 
earned, but the floating debt of the subsidiary 
companies rather embarrassed the directors un- 
til they determined to capitalize it. 


The Worcester Consolidated Railway Com- 
pany’s directors have voted to fund the floating 


debt by the issue of $500,000 five per cent. mort- 
gage bonds. 


Although 1894 is only a week old, there is a 
prosperous electric mannfacturing company in 
this city—the W. 8. Hill Electric Company- that 


has been asked to furnish estimates for no less 
than six large switchboards; and what is satis- 
factory to note. so fine a reputation does this 
firm enjoy for high grade work of the kind that 
it has already secured several of the contracts and 
expects to close the rest in a few days. 


There is trouble and dissatisfaction between 
the directors and employees of the West End 
Railway of Boston. For the present year an 


elaborate schedule of time and wages had been 
prepared after full discussion hetween the direc- 
tors and the men. The very first day the new 
order of things took effect the men claimed that 
the company had taken advantage of them and 
were not carrying out their part of the contract. 
The men soon got worked np into a state of 
excitement, and at one time ії looked as though 
they might refuse to run the cars. They were. 
however, conciliated for the time being under 
promise that what they complaincd of should te 
set right, and it has been done. 


There is weeping and wailing in Lynn among 
the vast army of unemployed workmen who 
formerly were engaged in the factories of the 


General Electric Company, while there it mich 
gnashing of teeth among the stockholders of the 
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now cadaverous Trust against the gross mis- 
management of the prevaricating incompetents 
who have wrecked what was intended once to be 
а good paying business. 'There аге now some- 
thing over 400 hands at work in the extensive 
factories at West Lynn, and according to most 
men's calculations it is only a short time ere the 
above force will be materially reduced. To what 
purposes, after the last car of machinery has been 
shipped to Schenectady, these extensive build- 
ings will be put is at present uncertain. Rumor 
has it that a new rubber company, at present in 
process of organization, will occupy part; another 
part may be utilized for shoe manufacturing, 
while a large portion ma be utilized by the 
Boston and Maine Railroad for freight sheds and 
repair shops. These suppositions are simply in 
the air and may never assume any more tangible 
form than airy nothings. May it not be that 
these huge factories with their splendid equip- 
ment will take on life and activity once more and 
be an integral factor in the future development 
of electrical science when they have come into 
the hands of the Siemens & Halske Company, of 
Berlin, Germany, the enterprising corporation 
whose advent in this country it was once sought 
to prevent by sending Mr. C. A. Coffin to Berlin 
to buy them off? Such is the latest rumor as to 
the future of the Lynn factory. The whirligig 
of time brings many changes, and they who live 
longest will see the most. Meantime the exodus 
from Lynn to Schenectady continues, and what 
few of the boysthere are remaining are assuming 
a lively gait in acting on that kindly suggestion 
made by the Great Mogul, Mr. Coffin, at the time 
of the formation of the Trust, that the rest of the 
electric crowd might just as well strike their 
tents and get out, for he and his friends were 
going to monopolize the entire business. Yes, 
in faith, the boys are getting out as fast as they 
can; but it’s the General Electric crowd that’s 
“© pitting,” while the rest of the electrical frater- 
nity looks on, sniekers, and winks the other eye. 


General News. 


What is Going on in the Electrical World. 


Paterson, N. J.—Mayor Braun is in favor of 
the city owning and operating an electric plant 
for city service. 


Dowagiac, Mich.—Fred E. Lee has purchased 
the Commercial Electric Light system from the 
city for $6,000, and has begun operating the plant. 


Hoboken, N. J.—The North Hudson Railroad 
Company has asked council for permission to 
change its motive power from horse to electricity. 


Denver. Col.—' The Electrical Specialty Com- 
pany. capitalized at $50.000, has filed with the 
5 of State a certificate of full paid up 
stock. 


Parkersburg, W. Va. —The Journal advocates 
the building of an electric street railway, and says 
it mous be of great benefit to the city and the 
suburbs. 


Newton, Mass.—The mayor recommends the 
earnest consideration of the plan proposed by the 
street light committee for securing & municipal 
gas and electric light plant. 


Attleboro, Mass.—Fire on the 2d inst. com- 
pletely destroyed the plant of the Attleboro and 
North Attleboro Electric Company at Farmers 
Village. The loss will probably exceed $70,000. 


Utica. N. Y.—The Utica Electric Light and 
Power Company has renewed its lighting con- 
tract with the city. and wil] add three new 
dynamos, with an aggregate of 100 horse power, 
to its plant. 


Hollidaysburg, Pa. The Logan Valley Elec- 
tric Railway Company’s power house, together 
with a large amount of rolling stock and machin- 
ery. was burned last week. "The loss is pnt at 
$50,000; the insurance on the property was $40.- 
000. 


Lockport, М, Y.—The Cowles Electric Smelt- 
ing and Aluminum Company of Lockport and 
the Pittsburg Aluminum Company have, it is 
rumored. ended their legal disputes by consolidat- 
ing, and the local plant will be removed to 
Niagara Falls by the consolidated company. 


Savannah, Ga.—The Board of Directors of 
the Electric Railway Company as reconstructed is 
ан follows: J. 8. Collins, president; T. W. 
Wrenne. Jacob Paulsen, W. J. Lindsay. W. K. 
Wilkinson. R. M. Hicks, T. Nugent, H. Logan, 
H. H. Hull, H. C. Cunningham, W. G. Cooper. 


Wyoming, Pa.—Electricity is to beintroduced 
into the Mount Lookout colliery. It is to be for 
hauling coal inside the workings from the breast 
to the foot of the shaft. The trolley system will 
be used. The plant will be located outside, and 
will be used also to light the workings with 
incandescent lamps. 


Leavenworth, Kan.—The committee having 
charge of the electric railway ordinance, includ- 
ing the mayor, have reported it unanimously to 
the city council, recommending its passage. The 
indications, therefore, are favorable for the early 
construction and operation of an electric road 
үш the city and to the Fort and the Soldiers’ 

ome. 


Omaha, Neb.—The Nebraska Telephone Com- 
pany expended $240,000 during the past year in 
the way of extensions and improvements, two- 
thirds of which was invested in this city. Out- 
side of the city $90,000 was expended in the 
extension of new lines and the changing of 
grounded lines to complete metallic circuits. 


Kansas City, Mo.—The Kansas City Electri- 
cal Works are to engage in the manufacture of 
the new Midland dynamos, which, says a 
local paper, ‘‘ will necessitate the employment of 
a large number of men in the near future and will 
result in building up an industry in Kansas City 
equal to any of the great electrical machine shops 
in the East.” 


Newark, N. J.—The Consolidated Traction 
Company has, it is reported, secured prac- 
tically all the stock of the New Jersey Trac- 
tion Company, and will therefore have control 
of all the lines in Newark except the South Or- 
ange, the new line from Jersey City to Newark, 
all the Jersey City and Bergen and Elizabeth 
lines except the North Hudson and Union 
County. 


San Francisco.— Among the electrica] fixtures 
of the Mid-Winter Fair are & great electrical 
fountain, а tower nearly 800 feet high studded in 
all its outlines and crosspieces with incandescent 
lights to the number of nearly 5,000, a cyclorama 
showing in eruption the Hawaiian volcano Ki- 
lauea and a scenic theatre with grand electrical 
effects. In addition to these the exterior and in- 
terior lighting by аге and incandescent lamps 
will be on а most elaborate scale. 


New York.—The secretary of the Board of 
Electrical Control reports that during the past 
year the two subway companies have built in the 
city 100} miles of telegraph and telephone sub- 
ways, апа 431 miles of electric light апа power 
subways. The city now has 847 miles of tele- 
graph and telephone subways, апа 820 miles ot 
the electric kind. In the former there are 32,600 
miles of wire, and inthelatter 1,800 miles. There 
are now in New York 60,790 arc lamps for com- 
mercial and city lighting, 268,000 incandescent 
lamps and nearly 10,000 telephones, most of them 
operated through the subways. 


Philadelphia. — The Maritime Exchange of 
this city bas been notified that the telephone line 
connecting Lewes. Del.. with Cape Charles. Va., 
has been completed, placing Lewes in direct 
communication with the life-saving stations at 
Ocean City, Assateague, Watchapwreague and 
Cape Charles. News of maritime disasters and 
other information important to shipping inter- 
ests will by means of this wire be at once com- 
municated to the station at Lewes and from there 
telegraphed to the Maritime Exchanges in this 
city, New York and Baltimore. 


Baltimore.—Work bas begun on the long- 
talked-of bonlevard between this city and Wash- 
ington. of which an electric railway is to be an 
important feature. The boulevard will he 
thirty-two miles long and 100 feet wide. It will 
be nearly an air line between the two cities. The 
trolley system is to be used on the cars, and a 
speed of thirty miles an hour is expected. The 
work will cost abont $8,000.000. The Baltimore 
and Washington Tramway Company. the cor- 
poration undertaking the enterprise, intends to 
push the work so ав to complete the boulevard 
and the railway in a year's time. 


Brooklyn. М. Y.—At the annual meeting of 
the stockholders of the Citizens’ Electric Illu- 
minating Company for the election of trustees 
for the ensuing vear, held on the 8d inst.. the 
present board of trustees was re-elected. as fol- 
lows: Hugh MeLanghlin. John Delmar. James 
Shevlin. Thomas F. Nevis and Anthony Barrett. 
—The Railroad Commissioners announce that 
they bave granted permission to the Nasaau Rail- 
way Company, the Kings County Electric Rail- 


way 1 and the Coney Island, Fort 
Hamilton and Brooklyn Railway Company, none 
of which has yet been built, to use the electric 
trolley system on their respective roads, when 
constructed. — A franchise has been granted 
to the Thirty-ninth Street and Suburban Rail- 
road сошршу to run a trolley line through 
Flatlands and Flatbush to Jamaica Bay. 


Hartford, Conn.—The Courant states that a 
large electric railway scheme is being gradually 
unfolded, including the operation by a syndicate 
with abundant capital, not local, of the Hartford 
Suburban Railway Company and the Hartford 
Light and Power Company. Other companies 
recently chartered which the Suburban will ac- 
quire or control are: The Hartford and West 
Hartford Horse Railway Company, the Hartford 
and Middletown Railway Company, the Enfield 
and Somers Tramway Company and the Windsor 
and Suffield Tramway Company. The directors 
of the Hartford Suburban Қайта Compan 
are: David Henney, of Unionville, Conn.; Wil. 
bur E. Goodwin, of Elmwood; William F. Hen- 
ney, W. R. Hurd, William H. Goodrich, Samuel 
Frisbie, of Farmington; C. M. Henney, F. C. 
Rockwell, of West Hartford; H. B. Goodwin, J. 
B. Henney and P. H. Quinn. David Henney 
was elected president, W. R. Hurd vice-presi- 
dent, Wilbur E. Goodwin treasurer and William 
H. Goodrich secretary. 


Another Boston Telephone. 


Well nigh two decades have passed since Pro- 
fessor Alexander Graham Bell, in and of Boston 
at that time, astounded the world with his won- 
derful invention, the telephone. 

Since the invention was made, patented, sold 
and placed on the market, along the passing 
years during which the whole civilized globe has 
been receiving its equipment, or enjoying the 
benefits and advantages of the telephone service, 
the chief offices of the Bell Telephone Company 
have been retained at 
the Hub of the Universe. 
The colossal dimensions 
and proportions assumed 
by the parent company 
have borne unmistaka- 
ble testimony to the 
Skill and shrewdness of 
the early exploiters and 
later the managers of 
this gigantic business. 

But the seventeen 
" years which constitute 

the allotted life of an 
American patent have 
well nigh run thecourse, 
and the 81st day of this 
current month of Janu- 
ary, 1894, will witness 
the expiration of a 
fundamental telephone 

x patent which throws 
open the entire field for the advent of other in- 
ventions of a telephonie character which, with 
the added knowledge, experience and skill of 
these seventeen years, it is honestly believed will 
show most marked improvement on the Bell in- 
vention and allied auxiliaries. 

And again Boston is to the fore in improved 
telephony, with a sure and certain prospect of 
more widely popularizing the use of the tele- 
phone both in the matter of efficient service and, 
what is of supreme importance these times, 
less cost than ever. 

This statement is borne out by the present 
article and accompanying cuts, which illustrate & 
new system, the merits and advantages of which 
are vouched for by more than one of the foremost 
legal and scientific experts in the country, who 
have examined, tested and used the same, pro- 
nouncing it to be the very thing now needed to 
fill the billand give satisfaction to all. 

Егкствїсїтү has from the first striven to keep 
its readers posted in each successive stage of 
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development in every department of the art and 
science of electricity, and has pleasure in pub- 
lishing exclusively ап article descriptive of this 
latest candidate for telephonic honors, with the 


assurance that the promoters of this enterprise 
cannot fail to speedily reap rich rewards for ite 
system. It may be stated, then, that the accom- 
panying sketch exhibits an exchange system de- 
cidedly new, for which & patent has been applied. 
One of the leading patent lawyers in the country 
assures the owners that they avoid all existing 
patents; therefore they &re prepared to protect 
their customers from any damages arising from 
alleged infringement. It is claimed for this sys- 
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tem that it is most simple, free from all complica- 
tions, while its economical features will com- 
mend and place it within reach of all. 

The wires used with the system will doubtless 
bein many instances supported upon electric 
light or trolley wire poles already erected. It is 


imperatively necessary in such cases that metal- 
lic circuits should be used in preference toground 
connections, to prevent induction. Two wires 
are carried from central station to each sub- 
scriber. When these wires are connected by 
5 at central station with any subscriber, 

e said operator is prevented from listening to 
ihe conversation. 


ELECTRICITY. 


A third wire, which is grounded through the 
head receiver of the operator at central station, 
‘‘ gridirons” the territory operated by the ex- 
change " and is tapped at each subscriber’s sta- 


tion, as shown incut. This is always an open 
circuit until the subscriber pulls down the cord 
at bottom of bell box, which grounds his call 
wire, enabling him to call ‘‘ central" for desired 
connection. For example, telephone number 50 
desires to talk with telephone 75. Number 50 


takes the receiver from its holder, places it to his 
ear, апа pulls down the cord at bottom of bell 
box; this connects him with the third or general 
signal wire running to central station; he then 
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may be located in a postoffice or store, or at any 
place where the continuous services of an operator 
are not warranted on the score of economy,a 
clerk or any other party may serve. The opera- 
tor's instrument can be switched on to an alarm 
to sound а call when а subscriber desires to be 
connected, the subscriber pulling down his cord 
below the bell box and listening until his call is 
answered by central,“ who will connect as re- 
quested. To avoid the maintenance of battery at 
* central" the call wire relay, shown in switch- 
board diagram, can bejoperated by the subscriber, 
who, without removing the receiver, pulls down 
the bell cord at bottom of bell box and holds it 
while turning his generator handle; this notifies 
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of call ОТТО, 


calls into his transmitter ‘‘ 75 on 50," immediately 
releasing said cord after calling, always giving 
his own number last, to enable the operator to 
know who he is. When cord has been released 
a sharp click will be heard, which assures him 
that his call has been received; if the click is not 
heard, he should again pull down the cord and 
са] “75 on 50," releasing the cord as before. 
When the click is heard, he replaces the receiver 
in its holder and rings up 75 direct—the party 
called for. 

If uponturning the crank of bell his own bell 
refuses to ring, it is evidence that telephone 75 
is busy talking with some other subscriber, and 
number 50 will have tocall again later on, unless 
the operator should ring him up, having con- 
nected the line in the meantime. After the con- 
versation is completed, before replacing the 
receiver in its holder, number 50 should again 
pull down the cord from bottom of bell box and 
call into his transmitter, Disconnect number 
50”; this must always be done, for should an- 
other subscriber desire to talk with number 60, 
the operator would think his line still in use. 

In small exchanges or central stations that 


attendant at central“ that central ” is wanted. 
He then places receiver to his ear and upon hear- 
ing the operator or attendant аб“ central ” calls 
for number or subscriber wanted. 

The above applies only to small“ exchanges” 
or central offices" where a permanent operator 
is not required, 

The subscriber, when connected by * central,” 
is enabled todo his own ringing up. as a call is 
not always promptly replied to. "This feature 


alone permits the permanent operator to attend 


{о answering calls, making connections without 
losing time in ringing bells and waiting for 
delinquents. This will also apply to а clerk or 
other party acting as operator; they will simply 
connect the wires, leaving the subscriber to do 
his own ringing up. The subscriber is also as- 
sured of the fact that if he cannot ring up the 
party wanted it is by no means the fault of cen- 
tral office. 

. As above stated, metallic circuits must be used 
in connection with an exchange system if electric 
light or trolley wire poles are to be utilized. The 
wire used should beof 14 or 16 gauge hard drawn 
copper, which is the cheapest wire in the end. 
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How to Earn Dividends. 


It isan axiom that has been demonstrated time and 
time again since electricity was first used on a commercial 
scale for light and power purposes that 1f profits were to 
be earned upon the capital invested in these new enter- 
prises *he coal bin must be considered of primary im- 
portance and treated accordingly. Engines, dynamos, 
generators, indeed every piece of apparatus, whether 

team or electrical, of the most improved and efficient 
type might be installed, but if the fuel used under the 
boilers was not carefully attended to there could be no 
possibility of ever earning dividends on capital invested. 
The experience of innumerable lighting and power com- 
panies throughout the world proves the truthfulness of 
this fact, hence it is that companies, presidents, superin- 
tendents and managers have tried thelr best to solve the 
problem, to overcome the difficulty, and to avoid the Joss, 
with but varying and not very encouraging success. At 
last, however, many have discovered how to end their 
troubles and to put their companies on а sound dividend- 
earning basis. A process has been formulated by means of 
which most astounding results have been attained, thanks 
to the enterprise, energy and scientific skill of a corpora- 
tion known as the Northwestern Land and Coal Com- 
pany, whose chief offices are in the Ames Building, Bos- 
ton, with branch offices in the leading tities of the United 
States. 

This company owns and isselling in immense quantities 
" 894," & preparation which combines and utilizes the 
gases that are ordinarily thrown off in the burning of 
coal, thereby increasing its heating power. 1t has been 
found by practical demonstration to be of great commer- 
cial value. It can be used successfully on anthracite, 
bituminous or lignite, and can be easily applied under 
the simpie instructions furnished for users. It promotes 
and quickens the combustion ef the coal, reinforces the 
fires, produces a higher temperature, and generates more 
steam than when coal is burned in its natural state. It 
prevents the escape of smoke or freecarbon, thereby caus- 

ng complete combustion. It increases the horse power 
of boilers, prevents the formation of clinkers, makes one- 
third less ashes, and effects a net economy in the con- 
sumption of coal of from 10 to 20 per cent. It saves the 
grate bars, keeps the flues clean, and displaces blowers, 
which are expensive to keep in running order. It reduces 
the labor of firemen. No alterations are required for 
burning coal when thus treated. 

The “ 894" Is being successfully used as a steam pro- 
ducer, fuel saver and smoke destroyer by Electric Light 
Companies, Water Companies, Manufactories, Cable 
Roads and in domestic service. 

This compound has been tested, experimented with and 
used by many of the foremost scientific men in the coun- 

ry, and the company is in receipt of most fiattering let- 
ters of commendation and tabulated analyses of compara- 
tive tests all alike testifying to the merits of this prepara- 
tion. Not only so, but managers of electric light and 
power plants, water works, textile factories, engine fac- 

ories and others who now use it regularly are unanimous 
in their praise of it. They assert that they are effecting 
& saving in their coal bills of as much as 88 1-8 per cent. 

Such a matter as this is deserving the prompt attention 
of allsteam users, and from the substantial recognition 
already won by it, and the increasing volume of business 
the company is enjoying, itis clear that this is the sure 
and certain way at last discovered to earning good annual 
dividends. 


Columbia Lamps at Lower Prices. 


The Columbia Incandescent Lamp Company of 8t. Louis, 
the only one of the outside lamp companies which defeated 
the claims of the General Electric Company for the Edison 
patent, have issued the following announcement : 

We beg to advise you that on and after the 10th day of 
January the price of Columbia lamps wil! be as follows: 


10. 16 and 20 с. p. lamps. - $%.8%4 net. 
95 [17 [1] ze & & РА 85 [T] 
89 “ ot AN P^ = 50 [1] 
50 *" “ 2 - s - 75 ы 

Special railway and anchored filament, 37$ “ 


The above prices are for barrel lots and over. For less 
quantities than barrel lots, 244 cents each will be added. 

The same high grade of the Columbia Lamp wili be 
maintained. We are enabled to make this reduction by 
reason of the magnificent support which has been given 
us by the users of incandescent lamps throughout the 
United States during the past year, which has enabled us 
tolargely increase our manufacturing facilities and add 
additional machinery which has reduced the cost. 


The development of electric railroads in Cana- 
dian cities has been altogether subsequent to our 
last tariff revision, and a duty of $6 а ton on steel 
rails tends to check that development. This duty 
is nct imposed on steam road rails. Delegations 
have waited on the Government to ask the re- 
moval of the duty. which was intended only for 
horse car lines. The matter is under солы дене 


tion, but it is expected the duty will be removed. 
- -[ron Age Canadian Correspondent, 


Reduced Prices for Beacon Lamps. 


The Beacon Vacuum Pump and Electrical Company, 
under date of January 1, announces a new price list, as 
follows : | 

16 c. p. Іп lots of 1,000 or over, - - - 30 Cts. 

[11 be “ [T! 500 m 81 ot 

" * in barrel lots (bbis. containing 200), 32 

„lu smaller quantities, - — - 85 * 

They also call attention to t he following: 

The lamp, which is the invention of Messrs. Nickerson 
and Cary, to whom over twenty fundamental patents have 
been granted, was first put on the market last sun. mer. 

Since then these experts have been working constantly 
to reach the high quality which characterized the old 
Beacon lamp and made it a standard of perfection. This 
Standard has been attained and at the same time the cost 
of manufacture has been reduced. 

The company is now prepared to guarantee satisfac- 
tion and prompt shipments, and solicits correspondence 
from manufacturers desirous of making lamps under 
N. & C. licenses. 


Acme, Portable Testing Set. 


Queen & Company, Incorporated, Philadelphia, are 
making a renewed push of their Acme” Portable Test- 
ing Set, which was temporarily withdrawn from the mar- 
ket because of certain small defects which have now been 
overcome in a thoroughly satisfactory manner. 


Commercial Note. 


Heubel & Mauger, manufacturers of electrical and brass 
goods, 286-290 Graham street, Brooklyn, have issued a new 
catalogue calling the attention of purchasers to their 
numerous electrical specialties. Among these may be 
mentioned their bells, switches, push-buttons and other 
accessories for house wiring, all of which are to becom- 
mended for their superior quality and reasonable price. 


INCORPORATIONS. 


The Fuller Incandescent Heat and Light Company, Chi- 
cago, Ili.—to purchase, sell, use and operate and license 
others to use and operate patents, patent rights, genera- 
tors, motors for generating electricity, etc. Capital stock, 
$1,000,000. Promoters: J. T. Kretzinger, C. E. V. Aker- 
berg, M. F. Gallagher. 


The Universal Electric Heat and Light Company, Chi- 
cago, ПІ.--(0 purchase, sell, use and operate and license 
others to use and operate patents, patent rights, genera 
tors, motors for generating electricity, etc. Capital stock, 
$100,000. Promoters: J. T. Kretzinger, C. E. V. Akerberg, 
M. F. Gallagher. 


The Sidney Power Company, Salem, Oregon—to con- 
struct and operate а plant for manufacturing, generating 
and transmitting electricity. Capital stock, $50,000. Pro- 
moters : J. M. Wallace, J. M. Kyle, Н. T. Wallace, all of 
Salem. 


The New Decatur (Ala.) Natural Gas, Petroleum and 
Mining Compuny, Freehold, N. J.—to manufacture, buy, 
sell, lease and use machinery, generators, motors, pipes, 
pumps, apparatus, devices, supplies and articles of every 
kind appertaining to or in any wise connected with the 
production, use, distribution, etc., of electricity, natural 
gas, petroleum, etc. Capital stock, $100,000. Promoters: 
Thos. Rutter, James Swann, Chas. Y. Kent, New York 
City; Acton Hartshorne, freehold, N. J.; John D. Probst, 
Englewood, N. J. 


The United States Wenstrom Electric Company, Jersey 
City, N. J.—to manufacture, buy, sell and lease electrical 
dynamos, motors, electrical machines. Capital stock, $80,- 
000. Promoters: Benjamin Blum, Chas. 8. Cowan, New 
York City ; Joseph B. de Lery, South Lakewood, N. J. 


The Electric Land and Improvement Company, of 
Orleans, N. Y. Capital stock, $40.000. Directors: Louis 
Fobes, John Fobes and A. J. Schlager, of Binghamton. 


The Toledo and Maumee Valley Railway Company, 
Toledo, Ohio to build and operate by electricity or other 
motive power a railway having Toledo and Perrysburg as 
its termini, etc. Capital stock, $300,000. Incorporators : 
Wm. B. Taylor, Josiah D. Cook, George G. Metzger, Parks 
Foster and Grant Williams. 


The Inter-Urban Electric Railway Company, La Salle, 
ПІ. Capital stock, $250,000. Incorporators: C. W. Palmer, 
R. M. Gardner, M. C. Vanfleet. 


Subjacent Electric Wires Traction Company, Chicago. 
Capital stock, $1,000,000. Incorporators : Charles M. Hill, 
Charles Rose, Thomas N. McCauley. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 26. 1893. 


ELECTRIC RAILWAYS AND APPLIANCES. 


511,842. Conduit Railway Trolley. John C. Love, Chicago, 
IH., assignor to the Love Electric Traction Company, 
same place. Filed May 17, 1892. 

511,848. Trolley for Conduit Railways. John C. Love, Chi- 
cago, Ill., assignor to tbe Love Electric Traction Com- 
pany,same place. Filed May 17, 1892. 


511,46. Trolley Bar Carrier for Cars. John C. Love, 
Philadelphia, Pa., assignor to the Love Electric Trac- 
tion Company, Chicago, Ш. Filed Jan. 21,1898. Re- 
newed Nov. 11, 1898. 

511,419. Trolley Wire Crossing. Henry Geise, Philadel- 
phia, Pa., assignor of one-half to Kawin Jaquett sellers 
&nd Horace Pettit, same piace. Filed June 26, 1893. 

511,452. Conduit for Electric Railways. Henry D. Oler, 
Paterson, N. J. Filed Aug. 28, 1893. 

511,594. Converter System for Electric Railways. Gustaf 
A. Hesso, Brooklyn, М. Y., assignor of five-eighths 19 
William W. Share and Valdemar К. Lassve, same 
place. Filed Nov. 21, 1892. 

511,627. Electric Railway Switching Mechanism. Charles 
J. Kintner, New York, N. Y. Filed June 24, 1898. 

511,634. Trolley Base. James L. Mauldin, Cleveland, Ohio. 
assignor of one-balf to Frank J. Lewis, same place. 
Filed March 20, 1893. 


ELECTRIC LIGHTS AND APPLIANCES. 


511,495. Electric Arc Lamp. Reginald Belfield, London, 
England, assignor to George Westinghouse, Jr., Pitts- 
burg, Pa. Filed April 5, 1808. 

511,527. Automatic Electric Light Extinguisher. Geo. M. 
Hughes and George T. Reed, Baltimore, Md., assignors 
to the Automatic Electric Light Extinguisher Com- 
pany of Baltimore City. Filed March 17, 1898. 

511,618. Rosette for Electric Lights. Charles N. Hammond, 
Boston, Mass., assignor to the Hammond Cleat and 
Insulator Company, same place. Filed June 80, 1898. 


MOTORS, DTNAM OS, ETC. 


511,347. Governor for Electric Motors. John Marty, Jr., 
Cleveland, Ohio. Filed Oct. 10, 1892. 

511,875. Method of and Means for Compounding Dynamo- 
Electric Machines. Elihu Thomson, swampscott, 
Mass., assignor to the General Electric Company of 
New York. Filed Nov. 28, 1892. 

511,448. Electric Locomotive. John G. McCormick, Louis- 
ville, Ky. Filed April 1, 1892. 

511,528. Current Regulator for Dyramo-Electric Machines. 
Charles D. Haskins, Brooklyn, N. Y., nor to the 
ет Electric Company, Chicago. Ill. Filed Nov. 
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511,559. Electrical Transmission of Power. Nikola Tesla, 
New York, N. Y., assignor tothe Tesla Electric Com- 
pany, same place. ed Dec. 8, 1888. 

511,660. System of Electrical Power Transmission. Nikola 
Tesla, New York, N. Y., assignor to the Tesla Electric 
Company, same place. Filed Dec. 8, 1888. 

511,570. Rotary Electro- Magnetic Engine. Henry P. 
White, Kalamazoo, Mich. ed Feb. 15. 1893. 

511,621. Electric Motor Apparatus. William A. Johnston. 
Arthur W. Browne and John C. Davidson, Prince’s 
Вау. N. Y., assignors tothe 8. 8. White Dental Manu- 
1 Company, Philadelphia, Pa. Filed April 25, 


TELEPHONE AND TELEGRAPH APPARATUS. 


511,858. Telephone. Barton Pickering, Dayton, Ohio. 
Filed Jan. 29, 1881. 

511,456. Telephonic Instrument. Parnell Rabbidge, Syd- 
hey, New South Wales. Filed April 22, 1898. 

511,469. Fire Alarm ое арп Charles Н. Rudd, Chi- 
cago, Ill., assignor to the Western Electric Company, 
ваше place. led May 19, 1892. Renewed May 165, 


1893. 

511,464. Multiple Switchboard System for Telephone Кх- 
changes. Charles E. Scribner, Chicago, Ш., assignor 
tothe Western Electric Company, same place. ed 


Apri 26, 1893. 

511.589. Telephone System. Frank R. Colvin, New York, 
N. Y. Filed June 26, 1898. 

511,789. Telephone System. John J. McNally, California, 
Mo. Filed Aug. 81, 1893. 


ELECTRICAL MEASURING INSTRUMENTS. 


511,876. Electrical Measuring Instrument. Elihu Thom- 
son, Swampscott, assignor to the General Electric 
Company, Boston, Muss. Filed March 2, 1898. 

511,401. Electric Meter. Lucien Brillie, Paris, France. 
Filed Nov. 22, 1893. 

511,508. Zlectric Measuring Apparatus. Theodor Bruger, 
Bockenheim, near Frankfort-on-the-Main, Germany, 
assignor to Hartmann & Braun, same place, Filed 
Aug. 19, 1893. 

511,047. Electric Grain-Weighing Scale. John Outcalt and 


рана De P. A. Outcalt, Spotswood, №, J. Filed July 8, 
1893. 

INSULATORS. 
511,611. Insulator. Charles N. Hammond, Boston, Magg.. 


assignor, by direct and mesne assignments, to (Пе 
Hammond Cleat and Insulator Company, same place. 
Filed Sept. 1, 1892. 

511,612. Insulator. Charles N. Hammond, Boston, Mass., 
assignor to the Hammond Cleat and Insulator Com- 
pany, same place. Filed April 12, 1898. 


CONDUCTORS. 


511,844. ирро; for Electrical Conductors. John C. Love, 
Philadelphia, Pa., assignor to the Love Electric Trac- 
tion Company, Chicago, III. Filed Jan. 21, 1598. 

511,345. Tension Device for Electric Conductors. John С. 
Love, Philadelphia, Pa., assignor to the Love Electric 
Traction Company, Chicago, Ill. Filed Jan. 21, 1898. 


MISOBLLANEOUB. 


511,828. Method of Electric Commutation and a Fluid 
Electric Commutator. Charles E. Emery, Brooklyn. 
N.Y. Filed Dec. 28, 1892. 

511,431. Galvanic Battery. Harry 'r. Johnson, New York, 
N. Y. Filed April 21, 1898. 

511,451. Electric Bell. Augustus J. Oehring, Chicago, III., 
assignor to the Western Electric Company, same 

lace. Filed April 25, 1891. 

511,461. Safety Device for Electric Circuits. Charles H. 
Rudd, Evanston, assignor to the Western Electric 
Company, Chicago, ПІ. Filed Dec. 10, 1888. 

511,512. Machine for separating Magnetic from Non- 
dn ipis Substances. George G. Crosby, New York, 
N. Y., assignor to the Magnetic Iron Milling Company 
of Tennessee. Filed Jan. 11. 1893. 

511,514. Process of and Composition for the Manufacture 
of Porous Cups for Electrica] Batteries. Frank G. 
Curtis, Philadelphia, Pa. Filed Feb. 18. 1898. 

511,547. Electric ire Covering. Franklin 8. Randall, 
Philadelphia, Pa. Filed June 2, 1898. 

511,574. Electric Transformer. James J. Wood, Fort 
Wayne.Ind. Filed May 19, 1893. ves 

511,089. Electrolyzing Apparatus. Antoine J. O. Chal- 
andre, Paris, France, assignor to the Society Outhenin 
Chalandre Fils et Cie, same place. Filed Sept. 18, 1898. 

511,731. Electric Signaling Apparatus. Thomas В. Doo- 
little, Bridgeport. Conn. Filed Feb. 18, 1898. 

511,742. Electric Cautery Apparatus. James A. Wotten 
nne Earnest A. Bostrom, Atlanta, ба. Filed June 36, 


LP 
Mogul Lamps. 


THE SAVING IN CURRENT 
PAYS FOR RENEWALS. 


900, 300 and 500 C. P., 2.6 Watts per 
C. P. Efficiency. 


Write for particulars. 


NEW YORK & OHIO CO. 


WARREN, OHIO. 


W. P.F. 


BATTERY 
COMPOUND., 
Cheaper and better than Sal Ammoniac. 


10 Ib. Package, 81. 


Electro Chemical and Specialty Co., 
136 Liberty St., New York. 


IN HIGH INSULATION 


BISHOP 


MEANS BEST. 


WASHBURN & MOEN MFG. CO., 


WOKRCE STEN, MASS. 
16 CLIFF STREET, NEW YORAR. 
197 & 109 LAKE NT.. CHICAGO. 


Oldest and Largest Manufacturers of 
ELECTRICAL WIRES. 
Solicit Orders and Inquiries for 
INSULATED. COPPER, IRON AND STEEL WIRE 
For all purposes and 1n all styles. First-quality 
work and nrompt execution cnaranteed, 


ELECTRICAL INSTRUMENTS, 


COMPRISING 
Ammeters, Voltmeters. Galvanometers, 
Resistance Coils, Electrometers, 
Photometers, Tachometers, 
ete., ete. 

| QUEEN & CO., Philadelphia. 
New Illustrated Catalogue Mailed Free. 


PROTECTED BY THE “Ж 
& C. UNITED STATES 
PATENTS numbered 


500,053 500.079 501,529 508,669 
500,075 500.670 501,530 503,670 
500,076 500.671 501,531 503,671 
500,077 501.491 503,650 503,770 
500,078 and others. 


Lowest Price, Absolutely Non- 
Infringing. Superior Filament. 
Finest Vacuum, 


—— ' ä ! ö. '!d ü ä—ẽ—ô — — ' 
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Dido 


Motor Brushes, 


WASHINGTON 


Battery Plates and Specialties. 


THE WASHINGTON CARBON CO., PITTSBURGH. 
THE BUTLER HARD RUBBER 00., 


“АСГОНИЕКОН OF 


HARD RUBBER GOODS "FOR El ECTRICAL PURPOSES. 
THE 


NOVAK” 


[TRADE MARK.) 


INCANDESCENT LAMP 
IS THE CHEAPEST LAMP, 


ОХ THE MARKET. 
BECAUSE 


33 тие er Street, 
w York. 


Arc Light Garbons, 


GRIMSHAW WHITE CORE WIRES, 
Grimshaw White and Black Tapes, 
Competition Line Wires, 
Raven Core Wires, 

Vulca Electrical Wire Ducts, 


MANUFACTURED BY 
NEW YORK INSULATED WIRE CO., 
New York, Boston, 
80 Franklin st. 15 Cortlandt St. 182 Summer Bt. 
San Francisco, Cal., 102 Sacramento St. 


ІҮ PRICES TALK 77 


Send for our New Catalogue— Prices of 


Sockets, 
Cutouts, 
Switches, etc., etc. 
TONA MEG. CO., 


$36 Congress St., Boston. Mass. 


Chicago, 


— — — 
—— (——— — — 


FRINK S.. Rt FLECTORS 


АМО Fixtures or Every phage 

Ро AWG .cMALS AC ^ eS | of. 
ow at eV 3 
eros Lee e Pu" —— 5 ск ELECTA 


BEST! CHEAPEST! 
THE PERFECT ARC CUT-OUT. 
Powers Are Light Cut-Out ; Porcelain 

Insulation ; Weatherproof Cases ; 
Novel CLAMP Binding Posts. 


THE E. 6. BERNARD 00, Mfrs. 


TROY, N. Y. 


it absolutely maintains its INITIAL CANDLE POWER at its INITIAL EFFI- 


CIENCY throughout its entire life. 


CLAFLIN & KIMBALL (INC., 


116 Bedford St., Boston. 


THE WARD :- 
ARC LAMP 


DELAWARE 


HARD FIBRE CO. 


SHEETS, Rods, Fubing and all 4 

Special Shapes for INSULA- f 

TION and Machine Work. J 
Send for Catalogue and men- 

tion this paper. 

Wilming ton, Del., Trade Mark. 
an 15 Long Lane, London, E.. 


TRADE 


The STANDARD BATTERIES of the world. 
Highest Award and Gold Medal: 
PARIS, 1878! PARIS, 1889! 
Without question, the Best for All Purposes 
for which Open С Ircuit Cells are used. 


111 to 117 E. 131st St., New York. 


‘Phe Johnson SBwiteh, 
Manufactured by 
INTERIOR 


CONDUIT AND INSULATION CO., 
General Offices. 


42-44 BROAD STREET, NEW YORE. 
WORKS: 597.521 W. 34th Rt.. 596-98 WE BATH «t. 


Cleveland, Ohio. 
ELECTRICAL CONSTRUCTION. 


Agents Gen'l Inc. Arc Lamp. 


NEW BEACON 


INGRNDESGENT LAMP. 


MARK. 


CHICAGO, 1893 ! : . ' 


THE LE CLANCHÉ BATTERY CO., 


OHIO CONSTRUCTION CO. 


Kecognized as foremost in the market 
is made by 


THE ELECTRIC CONSTRUCTION 

‚ AND SUPPLY COMPANY 
New York. 
Chicago. 


18 Cortlandt Street, 
Unity Building, 


~ ж- 


. EN you begin a business correspond- 
ence with an advertiser in these col- 
umns, kindly take the trouble to give credit 


to ELECTRICITY for the introduction. 


SEND FOR 


Reduced Price List. 
Beacon Vacuum Pump 
х „Electrical Company, 


MANUFACTURERS, 


Irvington Street, Boston, Mass. 


—€——— ———— nmm 


— —— adii o An, 


ii ELECTRICITY. Vol. v. „No; 26 
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LUNDELL POWER MOTORS 


FOR 
10, 230 and 500 VOLT CIRCUITS, 


in sizes from 1-2 to 20 H. P. 


SEND FOR ILLUSTRATED CIRCULAR AND PRICE LIST 
9 "* — ES = =" — 
— - Ё: * So | x 


INTERIOR CONDUIT AND INSULATION Co, 


42--44. BROAD STREET, NEW YORK. 


EDWARD H. JOHNSON, E. W. LITTLE, CHAS. P. GEDDES, 


President. Vice-Pres't and Сеп” Manager. Sec’y and Treas. 


S. BERGMANN, President. 


The “General” Incandescent Arc Lamp 


15 now made for ALTERNATING às well as CONTINUOUS CURRENT. 


STANDARD AND ORNAMENTAL LAMPS 


of both kinds. The best as well as the cheapest in the market. 


Agents for the celebrated NURNBERG CARBONS. 


Send for Catalogue and Price List. j 2 
GENERAL INCANDESCENT ARG LIGHT CO., NEWYORK, — "== 
169 ADAMS STREET, CHICAGO. 572 то 578 First Avk., NEW YORK. 
THE CORRESPONDENCE SCHOOL OF TECHNOLOGY. EDWARD BONVILLE, 
BRAINARD BLOCK, PUBLIC SQUABE, CLEVELAND, OHIO. MANUFACTURER OF 


INSTRUCTION BY CORRESPONDENCE. ALSO, LOCAL CLASSES. Send for Circulars. 


INEERING—E. P. ROBERTS, M. E.. Consulting Engineer: G. T. HANCHETT, | ( | ( | | 
a LEC TRIGA JENGIN ber NGF STEAM ENGINEERING—OSC AR ANTA, "M. E., and E. P. ROR- SLA Е for ELE HI SES. 


: n P MECHA } AS ENGINEERING 2. АК шт p 7 E. P. ROBE 1 58 M. 
AMES Е, B. Consultin n ho EE 
оми OSBORNE, С E." Consulting Engineer Ешее BRIDGES AND ROOF Bases for Jackknife Switches in any Size, Thickness, Shape and Color. 


Advisers on Special Matters--P. YENSEN, Telephone; L. S. SIEBEL, Telephone; H.J. Plain and Marbleized Slate, Finely Polished Black Slate Round and Turned 
COOK, Engines and Bollers ; J. N. RICHARDSON, Architecture. Slate, and Slate with Smooth Rubbed Face and Edges Ы 

CONSULTING SERVICE--The above Consulting Engineers and Architect are prepared to Бен, 
undertake Surveys, Estimates, Plans, Specification Tests, etc., In any line of Engineering. All sizes of Slate Switchboards. P. O. Lock Box 24, Fair Haven. Vermont. 


ENGINEERING OFFICE. 


MECH. 
G. EMIL HESSE, MECHANCAL & ELECTRICAL ENGINEER, 


A General Drawing Office conducted, Machinery Designed and Work Superintended. 


“ GENERAL” INCANDESCENT ARG LAMP 60. о 


— r M E 
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Standard of Simplicity and Efficiency. > | Slow Speed and Consoquont Durability. 


Alternating Current Generators, 


For Central Station Equipment. 


ADAPTED FOR ARC AND INCANDESCENT 
LIGHTING UPON THE SAME CIRCUIT. 


Low in First Cost and Guaranteed Equal in Every Respect to any 
Other Type of Apparatus Manufactured, 


ALSO 
Direct Current Apparatus for Lighting Factories, Pub- 
lic Buildings and Isolated Plants. 

Improved Long Distance Series Incandescent Appa- 
ratus for Street and Commercial Illumination. 
Incend:sc nt Lem ps end S ckets for use on Arc Light 
Circuits. 
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Correspondence Solicited. 


> THE UNITED ELECTRIC IMPROVEMENT CO. 


Drexel Building, Philadelphia, Pa. 
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i The Chloride Accumulator. 
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ІШІ Elements of all sizes, from 100 up 
= | to 10,000 wart hours capacity, each. 
ІШІП 


ІШІ) 
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Tm 


Traction Cells a Specialty. 


El сітіс Launch Equipments, Telegraph, Phono- 
graph, Surgical and all Special Cells. 


Drexel Building, Philadelphia, Pa. 


La Roche ALTERN A TORS. 


MANUFACTURED SIZES 
FROM 


25 to S, OOO LIGHTS, 


SINGLE OR MULTIPHASE. 
Direct Connected Dynamos, 
Direct Current Generators. 


LA ROCHE ELECTRIC WORKS, 
‘PHILADELPHIA, PA. 


bad York, San Francisco, 
oston, : . Chicago 
Knoxville, District Offices ) St. Louis, 
Cincinnati, Pittsburg, Mobile. 


1,000 Light Alternator. 


iv ELECTRICITY. Vol. v., No 2 


m STANDARD 


SYSTEM OF 


Arc Lighting 
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This system was used exclusively at the DEDICATION ОЕ THE WORLD'S FAIR. 
This system will be used exclusively to LIGHT THE STREETS OF CINCINNATI O 


This system is being used exclusively and largely by many cities and towns, commercial and isolated plants in all 
parts of “һе country. Address all communications to 


Standard Electric Co., 625 Home Insurance Bldg,, Chicago. 


If you are interested in OUR SNAP SWITCHES 


| | Of 5 to 150 Amperes Capacity for Incandescent Lighting are 
Ad tisi 


acknowledged by рен judges to be unsurpassed. 
you ought to bea subscriber to PRINTERS’ 


INK : a journal for advertisers 


Pr inte r S [ПК is issued weekly, E ШШ 074 ЇЇ 2 mati JA 


= ) 


" Т! 


and is filled with contrit utions and helpful hn um 
ІШ 


suggestions from the brightest minds in NOTICE--Cut of our TWIN POWER MOTOR SWITCH, Bem we exhibit (his week. 
We also make a specialty of DOVETAIL E G ROSETTES for Cleat, Concealed and Moulding 
the ad ve rti sing bu Si ness. Wiring, and [айр Sockets for T.-H. d Westinghouse bases. Send for Price Lists. 


PERKINS ELECTRIC SWITCH co., Hartford, Conn. 
Printers’ Ink costs only two | RECOLLECTIONS OF 
dollars a year. A sample copy will be WERN ER VON SIEMENS. 


sent on receipt of five cents. 1 vol., 12mo, 416 pp., wide margins, uncut edges, Price $5.00 postpaid. 


An intensely interesting resume of the life of the eminent 
scientist; pleasing in style and full of information. 


PRINTERS’ INK, . ELECTRICITY NEWSPAPER CO, 


10 Spruce Street, = = New York. | 6 Park Place, New York. 


ADDRESS " 
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COLUMBIA 
INCANDESCENT LAMPS. 


UNEQUALLED IN QUALITY. 


TOL HUI ENS —— 


The ONLY STRICTLY HIGH-GRADE INCANDESCENT LAMP 
MANUFACTURED in the United States, under and by author- 
ity of Court, by a decision rendered in our favor on the 
2151 day of April, 1893. | 


By reason of the magnificent support which has been given this 
Company during the past year, and especially since the 


Decision in our favor denying an Injunction 
applied for by the Edison Company, we have been enabled to largely 


increase our manufacturing facilities, which has been the means of bring- 

AE ы. x ing about a REDUCTION in the PRICE OF INCANDESCENT LAMPS. 
Lo 12-21 E | i 3 thereby giving all users the benefit of our splendid victory over the TRUST. 
.3 We shall therefore make a REDUCTION in the PRICE 
7 OF INCANDESCENT LAMPS, to take effect on and after 
| January 10, 1894. Price List will be furnished upon appli- 
OX cation. 


This “ Incandescent Lamp Lawfully Made,” At the same time we shall maintain the 


HIGH STANDARD OF THE COLUMBIA LAMP, 
and shall always keep p:ce with any improvements that may be made. Our Lamps wil be found to be 
the MOST UNIFORM in general results of any now offered to the Trade. They are LONG-LIVED, 
EFFICIENT, AND WILL MAINTAIN THEIR CANDLE POWER to the highest degree. 


Our POLICY їп regard to PATENT LITIGATION and PROTECTION to USERS has been outlined 
during the past month in the Electrical journals. 


We solicit your orders on the MERIT of the goods which we produce as well as 
on the policy which has been heretofore outlined. 


THE COLUMBIA INCANDESCENT LAMP CO., 


1910-12-14 OLIVE ST., ST. LOUIS, MO, 


ELECTRICITY. 


Vol. v., No. 26 


HART SWITCHES. 


SINGLE & DOUBLE POLE & THREE-WAY. 
THE BEST, 


THE NEATEST, 
THE MOST RELIABLE. 


THE HART & HEGEMAN MFG. CO. 


HARTFORD, CONN. 
For Sale at all Supply Houses. 


EUGENE F. PHILLIPS, Pres’t. W. А. HATHAWAY, Treas. W. Н. SAWYER, Sec'y 


AMERICANELECTRICAL WORKS 


PROVIDENCE, R. I. 
Railway Feeder and Trolley Wire, aN ү 


ELECTRIC LIGHT LINE WIRE, 


Incandescentax» Flexible Goods, 
Americanite, Magnet, Office and Anntnciator. 
=W IRES 


FARADAY GABLES. 


JOHN A. SEELY, PRESIDENT AND GEN'L MANAGER. 
MILLS H. LANDON, AUDITOR. 


NEW YORK OFFICE, 10 Cortlandt St, 
MONTREAL BRANCH, Engene F. Phillips’ Elec. Wks. 


W. H. BAKER, VICE-PRESIDENT. 
C. O. BAKER, JR., TREASURER. 
CLIFT WISE, WESTERN MANAGER. 


THE COMPLETE ELECTRIC CONSTRUCTION CO. 


1:21 Liberty St., New York. 
Monadnock Building, 


General Offices: 
Chicago Office: 


ELECTRIC RAILROAD CONSTRUCTION A SPECIALTY. 


Sole Manufacturer of Micanite Plates, Commutator Segments, Rings, 
Washers, ‘Tubes, Troughs, Taper Rings, Cloth, Puint, etc., 


FOR ELECTRICAL INSULATION. 


MICA INSULATOR CO. 


213 WATER STREET, NEW YORK. 


KEYSTONE 
DYNAMOS AND MOTORS 


FOR ALL USES. 


ic F ANIT 
CANIT 


— 


Pu 
Бы 


Special Reversible Motor for 
Running Elevators. 


MANUFACTURED BY 


KEYSTONE ELECTRIC СО. 
149 STATE ST., ERIE, РА. 


AGENTS. 


7 E. A. SARRAN, 173 W. 4th St., Cin- 
' cinnati ; f. P. JONES & CO., 255 
Pearl St., Buffalo, N. V.] W. J. MAT- 
THEWS, 45 Camp St., New Orleans: 
W. F. LEECH, Fargo, N. Dak.; DE- 
TROIT ELEC. WIRING & REPAIR 
CO., Detroit, Mich.; EASTERN 
ELECTRICAL EQUIPMENT CO., 
No. 5 Water St Jleveland, O. 


WILLARD L. CANDEE, 


GEO. T. MANSON, 
j Munsgers. General Supdt. 


THE 


H. DURANT CHEEVER, 


т”? т 


— —LIMITED.-— — [NEW YORK. 


INSULATED 


WIRES ^" CABLES 


For Aerial, Submarine 
and Underground use. 


= Okonite as an insulating medium stands unrivalled. The Wires and Cables of this manufacture 

are endorsed by eminent Electricians and Engineers throughout the world. For toughness and 

durability the OKONITE WIRES are unexcelled. Awarded a GOLD MEDAL at the PARIS EXPOSITION. 

BRANCHES: Boston, Philadelphia, Chicago, Omaha, Cincinnati, Minneapolis, San Francisco, 
[Louisville, St. Louis, Kansas City, London and South America. 


THE PARTZ ACID GRAVITY жығы 


13 PARK RO w.! 


(PATENTE D.) 


The Highest Voltage and Most Constant 


Open-Circuit Battery. 


Recezved Award after competitive 
test at the World's Colum- 
bran Exposition. 


Use the Partz Sulpho- 
chromic Salt. 
(PATENTED). 

NO HANDLING OF LIQUID ACIDS 
OR MIXING OF CHEMICALS. 


Send for Оше Catalogue and Let Facts Convince You. 


THE S. S. WHITE DENTAL MFG. CO., 


Philadelphia, New York, Boston, | N ur ^ - 
Chicago, Brooklyn, Atlanta. i 


Weston Electrical Instrument Co, 


4 to 120 William St., Newark, N. J., U. S. A. 


— T H E ——— 


WESTON STANDARD 


Portable Direct Reading V oltm meters 
and Wattmeters for Alternating and 
Direct, Current Circuits are the only standard 
portable instruments of the type deserving 
this name. 

The Portable Direct Reading Volt- 
meters апа Amm eter: for Direct 
Current Circuits are recognized as the 
standards throughout the civilized world. 

The semi-Portable Labora- 
tory Standard Instruments are 
Still better. 

The llluminated Dial Sta- 
tion Voltmeters, Potential 
Indieators and Ammeters, 
and Isolated Plant Voltme- 
ters und Amme te rs are the best 
ever offered. 


Drrect READING PORTABLE WATTMETER 
FOR ALTERNATING AND DIRECT CURRENTS 


P 


„America's Greatest Railroad.“ 


THE FOUR-TRACK 


NEW YORK CENTRAL. 


SEND FOR NEW CATALOGUE. 


DIXON'S PERFECT LUBRICATING CRAPHITE. 


The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Oil or Grease, 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and Instructive Pamphlet 
will be sent Free of Charge, 


JOS. DIXON CRUCIBLE CO. = Me JOS. DIXON CRUCIBLE CO. Jersey City, N. City, N. J. 
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WHY NOT REDUCE YOUR COAL BILL? 
YOU CAN 00 IT BY USING OUR “394” COMPOUND. 


It has proven to be of great commercial value to others, and would be to you 


if you will try it. 


coal. 
evaporated with one pound of coal. 


*« 394” promotes and quickens combustion 
of coal. 
ie reinforces the fire. 
ы: produces а higher temperature. 
“ generates more steam. 
e consumes the smoke or free carbon. 
“ increases the horse-power of boilers. 
“ prevents the formation of clinkers. 
ы; makes one-third less ashes. 
e saves grate bars. 
" keeps the flues clean. 
ч displaces blowers. 
t reduces the labor of firemen. 


E saves from 10 to 30 per cent. 
| INVENTED BY “ е no alteration in the fire- 
ox. 


Testimonials come from all parts of the 


WE ARE | Dr. H. M. BAKER, 
ADVERTISED | 


country and аге іп every case spon- 
taneous. 


* э, „ „ э ө © ө ө ө ө, э) е э ө ө ө %  % % % э, ө % ө, 4%, 


CHEMIST TO THE 
BY OUR 


PATRONS. — UNITED STATES NORTH 


| GOVERNMENT. 244 Washington Street, : 


Tabulated statements made by experts of the amount of water evaporated by steam boilers throughout the 
United States with coal in its natural state show an average of only 74 pounds of water evaporated with one pound of 
The average tabulated results from the use of coal treated with 39-4 show that 114 pounds of water are 


A series of tests were made at the suggestion of the 
Editor of Power by Prof. R. C. Carpenter, at Cornell 
University, and the Editor has this to say as the result in 
June number, 1892. 

For the outcome of these tests, as set forth 1n the sub- 
joined repart, we confess that we were entirely unprepared 
If it is an actual fact, as is here set forth after a series of 
careful tests at one of the most reputable engineering 
institutions in the world, by a professor of that institu- 
tion, that a saving of from 7 to 16 per cent. is to be effected 
by so simple an expedient, it із a matter of which our 
readers will be glad to be advised. 

The North-Western Land and Coal Company 1s pre- 
pared to furnish ** $94 " in large or small quantities as 
may be required, and full particulars as to price, quantity 
and directions for use can be obtained at their offices. 
Terms and prices will be mailed to large consumers, 
manufacturing industries, railroads, steamboats and cor- 
porations. The attention of all parties interested in re- 
ducing their fuel bills, abating smoke and increasing 
power. is called to the many advantages presented by the 
use of our ** 894” coal saving and smoke consuming 
compound. 

Further information can be obtained at the Genera) 
Offices, or at any of its branches, or through its ынан 
ized Agents. 


Send for Complete Circulars and Tabulated Statements of Tests. 


-WESTERN LAND & COAL COMPANY, 


Boston, Mass. 


SPECTAL iit NANE AEN 


The Best | — a 
«THE HELIOS” 


The Cheapest. Special Alternating Arc Lamp 


Can be run three in series from 105 volt secondary circuit. 


STANDARD ALTERNATING ARC LAMPS 
The Law Batterye se vun in muun mom: so or поза оно акене 


No special transformers necessary. | 
No change of wiring. 
SPECIAL NOTICE. 


BEST PRIMARY BATTERY ON THE 
MARKET TO-DAY. 


HELIOS CARBONS will be sold only with the Helios Lamp. The Helics 
is the only lamp that has a legal right to use the reflector plate between the stand- 


ards, without which one-half of the light is wasted, 
Send for new Illustrated. Catalogue. 


THE LAW BATTERY CO., 


83 JOHN ST. NEW YORK. 


1310 Filbert Street, - - 


Eastern Agents: Stanley Electric Mfg. Со. Pittsticld. Mass.: Western Agents: 
Supply Co., Chicago. III.: Southwestern Agents: St. Louts Electrical upp Co., 
Mo.: Eastern lennsylvania and Southern New Jersey Agency: Radiant 
Markee Si.. Pialadelphia, Pa. 


No dead resistance required. 


Нкіл05 ELECTRIC CO. „ 


Philadelphia, Pa. 


The Klectrical 
St. Louis. 
гігіс CO., 


POLAND PAPER CO. 
Manufacturers of all grades, M. F. Book Papers. 
Also No. 1, S. 5. 6> C. BOOK & LITHO. 
Fine Colors a Speciaity.-—- 
The paper on which this publication is printed 


was made by the POL AND PAPER CO., nil?s at 
E. 


MRCHANIC FALLS. MAIN 
New York office. Times Building, N. Y. 


JUST WHAT EVERY YOUNG ELECTRICIAN WANTS 
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ELECTRICAL ENGINEERING CO., 


NO. 240 SECOND AVE., SOUTH, 


MINNEAPOLIS, MINN. 


NEW YORK ENGRAVING AND PRINTING COMPANY 


Photo-Engraved Plates for all Illustrative Purposes 


820-822 PEARL STREET, NEW YORE 


“ PACKARD LAMPS.” 


A. R. HART, President. 


J.C. VON ARX, Vice-President. 


C. M. COOPER, Secretary 
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THE MADDOX COTTON AND WIRE BELTING. 


Made of Cable Steel Wire and Cotton Woven Solid Together. 


SESS Is absolutely the strongest, toughest, most powerful, flexible, durable and lasting 
қ belting made, without any exception whatever. It is stronger, tougher, more durable, 
И BOR ess — —— T and will transmit more power than the best oak tanned double leather belting 
a,, NN AS ees made. It will not stretch or slip, even when wet. Ia is waterproof and is not 

RE 52% affected any by water. steam, dampness, moisture, heat, dryness, oils, grease, 
acids, chemicals, dust, changes of climate or weather. It will not mildew, crack, 
or get hard or stiff. Does not require any grease or other belt compositions nor 
special care, but will always keep soft and flexible and in good condition for use. 
E It is cheaper in price than sinlge leather belting, and 50 to 75 per cent. cheaper 
ҰМТ ЙІ саса ичсе: than double leather belting. It is absolutely superior to all other kinds of belting 
“5а ыла” СЕЛШ AN A ADITU DINI for dynamo-electric power and light plants, and all places where belting of any 
55 ` - с> kind is used. 


| Agent, 12 Weester Street, New Yerk. 
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THE IMPROVED 


FISHKILL CORLISS ENGINE,| NEW ENGLAND BUTT (0, 


Providonoo, R. I., U.S.A. H. N. FENNER, 


| FOR 
Ға 

Í ie ELECTRIC LIGHT AND ТА Trente 
5 MANUFA OF - D РЕ 

= al |. POWER PLANTS. кет N 

sz ror Gove rig ant Notes BRAIDING MACHINERY |72 

- ING AN ENGINE IN THE NEAR| FOR COVERING 
жоғ” - FUTURE ІТ WILL PAY YOU TO COM- 
” : MUNICATE WITH US. Telegraph, 
FISHKILL LANDING MACHINE CO., 
FISHKILL-ON-THE-HUDSON, N. Y. | Telephone 


Premier De Мон “Bluestone Electric Light 


22 Battery,” WIRE 
— Pr oducts. "Fact Incontrovertibte. | Large Single and Double 


25 4 Im. жшт 
O o B RAI DE RS Ti ШІ, ШИЙ Ti 
Electric Cars, = 8 FOR COYERING CABLES. і | 
y A | | 5 c SINGLE. 
“4 М otors u^ E i | > DOUBLE and 
J < E 3 |" 6 TRIPLE 
. | щщ „= | WINDERS. 
Batteries, | 28) | Bg 
- 2)! CP Оо | FINE CASTINGS A SPECIALTY. 
All of the PREMIER man- Ж T 
ufacture. с Ww» yo Location at World's. 
> — D Columbian Eæposi- 
EMEN F tion : | = 
SEND STAMP FOR CATALOGUEAND CIRCULARS. | SIMPLE--CHEAP--EFFECTIVE. |DEPARTMT OF ELECTRICITY, е 20-7 
м. R. RODRIGUES, | DE MOTT MOTOR & BATTERY co., | Жї | 137, or^ Ee 
17-19 Whipple St., Brooklyn, N. Y. N Section T, Space No. 12. j 


ORIGINAL RING PAC KING. 
GOULD'S STEAM AND WATER PACKING. 


Patented June !, (880— The Original Ring Packing. 


For Piston Rods. Valve Stem of Steam Engines, Steam Pumps, and especially adapted for Electric Light Plants, 
n ordering, give EXACT diameter of Stuffing Box and Piston Rod or Valve Stem. 


| S SBLE-LUBRICATING, STEAM AND WATER TIGHT... 
Less friction than any other known Packing. Never grows hard if directions are followed. Does not 
corrode the rod. Every Package Fully Warranted. 


N. B.—This packing will be sent to any address, and if not satisfactory after a trial of 30 days, can be returned at our Мом 
genuine without this trade-mark and date of patent stamped on wrapper. All similar Packings аге Imitations and calculated to deceive 


THE GOULD PACKING COMPANY, EAST CAMBRIDGE, MASS. 


TRADE MARK. ALBION CHIPMAN, Treasurer 
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SECOND EDITION, JUST ISSUED. 


Revised. Enlarged, Entirely Rewritten. 


A DICTIONARY OF 
ELECTRICAL WORDS, 
TERMS s? PHRASES, 


By EDWIN J. HOUSTON, A.M. 


598 Large Octave Pages. Price, $5.00. 


Some idea of the scope of this timely and important 
work and of the immense amount of labor involved in it, may 
be formed when it is stated that it contains definitions of about 
5,000 DISTINCT WORDS, TERMS OR PHRASES. 


The Dictionary is not a mere word book. The words, terms 
and phrases are invariably followed by a short, concise 
definition, giving the sense in which they are correctly em- 
р and а general statement of the principles of elec- 
trical science on which the definition is foun 


Asone feature, an elaborate system of cross references bas 
been adopted, во that it is as easy to find the definitions 
as the words, and aliases are detected and traced. / 


б. ле typography is excellent, be ] &nd bold, 
and so arranged that each werd calc c» the eye at 
а glance by Standing out in sharp relief from the page. 


670 Illustrations. 


ALTERNATING CURRENTS 
OF ELECTRICITY: 


Their Generation, Measurement, Distribution 
and Application. 


By Gisbert Kapp, M.I.C.E., M.I. E. E. 
With an Introduction by Wiliam Stanley, Jr. 


Cloth. 164 Pages, 37 Illus., 2 Plates. $1.00. 


This volume explains in clear, simple language the 
theory of alternating currents and apparatus, particular 
attention being paid to transformers and multi-phase 
currents and motors. 

The treatment is entirely a practical one, the descrip- 
tions noting the various advantages and defects of dif- 
ferent types, and the sections devoted to designin 
contain: he practical data and instructions required 
by the chgineer. 


CONTENTS. 


Introduction, by William Stanley, Jr. Chap. I. In- 
troductory Chap. II. Measurement of Pressure, Cur. 
rent and Power. Chap. III. Conditions of Maximum 
Power. Chap. IV. Alternating Current Machines. 
Chap. V. Mechanical Construction of Alternators. 
Chap. VI. Description of Some Alternators. Chap. 
VII. Transformers. Chap. VIII. Central Stations and 
Distribution of Power. Chap. ІХ. Examples of Cen- 
tral Stations. Chap. X. Parallel Coupling of Alterna- 
tors. Chap. XI. Alternating Current Motors. Chap. 


ХП. Self-Starting Motors. Chap. і - 
2. g p. XIII. Multi-phase 


The Electric Railway 


IN THEORY AND PRACTICE, 


By O. T. CROSBY and Dr. LOUIS BELL, 
Second Edition. Revised and Enlarged. 


_ 416 Octavo Pages, 182 Illus. Price, $9.50. 
This is the first SYSTEMATIC TREATISE that has 


CIPLES OF DESIGN, CONSTRUC- 
TION AND OPERATION. 


TABLE OF CONTENTS: 


. General Electrical Theory. 
I. Prime Movers. 

. Motors апа Car Equipment. 
“ - JV. The Line. 


» V. Track, Car Houses, Snow Machines. 

К VI. The Station. 

“ VII. The Efficiency of Electric Traction. 

" VIII. 1 e Battery Traction. Ў 
“ IX. Miscellaneous Methods of Electric Traction, 
“ X. HighSpeed Service. 

s XI Commercial Considerations. 


„XII. Historical Notes. 
APPENDICES: 
Appendix Electric Railway vs. Telephone Decisions, | 


. Instructions to Linemen. 
Engineer's Log Book. 
Classification of Expenditures of Electric Street 


Railways. 

Concernin Lightning Protection, by Prof. 
Elihu Thomson. 

Motors with Beveled Gear, and Series Multiple 
Control of Motors. 

Methcd of Measuring Insulation Resistance of 
Overhead Lines, 


The Measurement of Electrical Gurren’s 
And Other Advanced Primers of Electricity. 


By Prof. Edwin J. Houston, A.M., 
AUTHOR OF 


“A Dictionary of Electrica. Words, Terms and Phrases,” 
Hicetricity and Magnetism, Being a Series 
of Advanced Primers.” 
Cloth. 320 pages. 120 Illustrations. Price, $1.00. 


This volume is the second of Prof. Houston's admir- 
able series of Advanced Primers of Electricity and is 
devoted to the measurement and practical applications 
of the electric current. 

Marked features of these books are tlie logical and 
lucid development of principles in language easily fcl- 
lowed with no previous knowledge of electricity, and 
the abstracts from standard electrical authors at the 
end of each Primer, which in general have reference, 
and furnish an extension, to some point in the Primer, 
and at the same time give the reader an introduction to 
electrical literature. 


CONTENTS. 


I. The Measurement of Electric Currents, II. The 
Measurement of Electromotive Force. III. The Meas- 
urement of Electric Resistances. 
V. Thermo-Electric Cells and Other Electric Sources. 
VI. The Distribution of Electricity by Constant Cur. 
rents. VII. Arc Lighting. VIII. Incandescent Elec- 
tric Іле ning. IX. Alternating Currents. X. Alter- 
nating Current Distribution. XI. Electric Currents of 
Hich Frequency. XII. Electro-Dynamic Induction. 
XIII. Induction Coils and Transformers.“ XIV. Dy- 
пато Electric Machines. ХУ. Electro - Dynamics. 
XVI. The Electro-Motor. XVII. The Electric Trans- 
mission of Power. XVIII. Review : Primer of Primers. 


IV. Voltaic Cells. 


ORIGINAL PAPERS 


DYNAMO MACHINERY 


AND ALLIED SUBJECTS. 
By JOHN HOPKINSON, F.B.S. 
Uniform with Thompson's “ Lectures on the Electromagnet.” 


Cloth, 247 pages, 98 Illustrations, Price, $1.00. 


This collection of papers includes all written on 
electro-technica] subjects by the distinguished author, 
most of which have been epochal in their character 
and results. 


The papers are arranged according to subject. Five 
papers relate wholly or in part to the continuous cur- 
rent dynamo; four are on converters and one each on 
the theory of alternating current machines and on the 
application of electricity to light-houses, 


In the words of the author ‘‘The motive of this 
publication has been that I have understood that one 
or two of these papers are out of print and not so acces- 
sible to American readers as an author who very great] 
values the good opinion of American electrical eae 
peers would desire, 


ELECTRICITY AND MAGNETISM 


A Series of Advanced Primers, 


By Prof. EDWIN J. HOUSTON, 
AUTHOR OF 


“А Dictionary of Electrical Words, Terms and Phrases.” 


Cloth. 306 pages. 116 Illustrations. Price, 1.00. 


Prof. Houston’s Primers of Electricity written in 
1884 enjoyed a wide circulation, not only in the United 
States, but in Europe, and for some time have been out 
of print. Owing to the great progress in electricity since 
that date the author has been led to prepa an entirely 
new series of primers, but of a more advan charac- 
ter in consonance with the advanced general knowl- 
cdge of electricity. ; e 

Electricians will find these primers of marked inter- 
est from their lucid explanations of principios, and the 
general public will in them find an easily read and 
agreeable introduction to a fascinating subject. 


CONTENTS. 

I.—Effects of Electric Charge. II.—Insulators and 
Conductors. III.—Effects of an Electric Discharge. 
IV.—Electric Sources. V.—Electro-receptive Devices. 
VI.—Electric Current. VII.—Electric Units. VIII. 
—Electric Work and Power. IX.—Varieties of Elec- 
tric Circuits. X.—Magnetism. XI.—Magnetic Induc- 
tion. _ XII.—Theories of Magnetism. X .—Phenom- 
ena of the Earth’s Magnetism. XIV,—Electro-Mag- 
nets. XV.—Electrostatic Induction. XVI.—Frictional 
and Influence Machines, XVII.—Atmospheric Elec- 
tricity. XVIII.—Voltaic Cells, XIX.—Review, Prim- 
er of Primers. 


SENT POSTPAID ON RECEIPT OF PRICE. 


Hlectricity Newspaper Co 
O Park Place, N. Y. City. 


ARC LAMPS 
FOR ALTERNATING CIRCUITS 


We are just placing on the market an Arc Lamp for alternating circuits, eithei 30 
or 50 volts, secondary. This lamp is exceedingly simple in construction and positive 
in its action, reducing to a minimum the liability to get out of order. It is construct- 
ed throughout of the very best material. The light from the arc is perfectly steady. 

We make them at present in two sizes, то and 14 amperes. . | 

The lamp is thoroughly weatherproof without the use of a hood, and is especially 
designed to facilitate the work of trimming and cleaning the globe, so that one man 

„ can trim and attend to twice as many of these lamps as of the ordinary pattern. The 

7 A total weight of the lamp, including globe and all fittings, is fifteen pounds. 

: (Cj w у The first cost of this lamp is very reasonable, and we shall be pleased to hear from 
A. “ғ Ты FEN central stations desiring an alternating arc lamp that will give satisfaction to their 
customers, and prove a profitable investment. 

COD < J At very slight additional cost the lamp can be made in various ornamental designs 


We also have a full line of Arc Lamps for constant potential circuits, street railway circuits, etc., ete. 


ELECTRIC GONSTRUCTION AND SUPPLY 00, 


Telephone Building, NEW YORK. Unity Building, CHICAGO. 
i Established 1881. 


The Horn, Brannen & Forsyth im NEW SUNBEAM 


unt s , sALESROOMS ana FACTORY, | | | eM 
А. Non-Vacuum 
427, 429, 431, 433 North Broad | 
Schn Incandescent Lamp. 
PHILADELPHIA, PA., | 


— New and novel construction, 
nne TNT original and attractive 
: ACORN SHAPE. | 
Gas and Electric тематик Kopie design: 


By the use of gas instead of vacuum full initial 
Fixtures, | candle power is maintained throughout the life о! 
the lamp. Manufactured by | 


Electroliers and THE STAR ELECTRIC LAMP 00., 


102 Michigan Ave. (third floor), CHICAGO, ILL. 


5 ~ в е е 
e ination Fixtur S SELLING AGENTS. 
Comb at 0 е . The Ansonia Electric Co....... Cor. Randolph and Michigan Ave., Ohicago 
Chas. D. Shain........................ 186 Liberty Street, New York City. 
The Ansonia Electric Co....... .Ansotia, Conn. 


“THE NORTHWEST ELECTRICIAN AND MINING REVIEW,” 


Tacoma, Wash. 


THE ONLY ELECTRICAL JOURNAL ON THE PACIFIC COAST. PRICE $1.00 PER YEAR. 
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WESTINGHOUSE ELECTRIC & MANUFACTURING CO, 


PITTSBURG, PA. 
We manufacture COMPLETE INSTALLATIONS о" 


ELECTRICAL APPARATUS 
Gentral Statien Electric Lighting, | Leng Distance Transmissien ef Pewer, 
Electric Railways and Isolated Plants. 


2222. BRANCH OFFICES IN ALL LARGE CITIES. 


ое) Фе” Cnt Compan ЖЕГУ. 


hiemens V. Datihe. Beaten, Chatleller eig, Denna, fl ЕТА 


MANUFACTURERS OF 


DIRECT CURRENT MULTIPOLAR DYNAMOS AND GENERATORS. 


These machines are Marin with outside revolving armatures, without and with special commutator, as desired. They have proved remarkably efficient an 
economical. Used largely in European Central Stations. They are slow-speed machines, made for direct connection to engine 
without belting, and in sizes from 20 H. P. to H 


с —ũ— — ͤ — P AERE IE rex A 
nun. зо: BELTED SIEMENS DYNAMOS SIEMENS DAND LAMPS. 
Are с өре охор reir. are building these machines in For direct and alternating current, for constant potential and series machines 
om 1 H. 
ALTERNATING AD MULTIPHASE CURRENT Dynamos SIEMENS m НТ. ЗАИН 
With Jamina ated tiel г belted or direct With nent. solid or soft cores, which are cal in the world and give a steady 
upling. аня ш. INSTRUMENTS 
3 Requisite for the regulation of electric atus; also the Siemens volt meters and Anim 

Chere OS о: се таспа о ноа: nt, in sizes from 1-10 н up to 4,000 апа Automatic de wicca made in Ben mmeters 


GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO. 
New York Office, 136 Liberty Street. Cincinnati Office, Perin Building. Denver Office, 614 Boston Block. St. Louis Office, Bank of Commerce Building. 


Alternating Current Motors for 
Two-Phase Generators, 


A complete and economical system for distribution of Lights aad Power from the same Circuits. 


Highly Efficient Motors, Self-starting Motors. 
Buy no more Single Phase Apparatus. 


TRANSFORMERS. 


The most economical and easiest handled Transformer on the market. 


SPECIAL TRANSFORMERS FOR ANY DESIRED VOLTAGE. 
Special ‘Transformers ю Arc Lighting. 


STANLEY ELECTRIC MFG. CO.,, 


SELLING AGENTS FOR THE HELIOS ARC LAMPS IN NEW iiy m AND NEW YORK STATE. 
Western Office, 102 Michigan Avenue, Chicago, III. 
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The Eddy Electric Mfg. Company 


MAKES A SPECIALTY OF THE COMPLETE EQUIPMENT OF FACTORIES WITH 


LECTRIC POWER 


EDDY POWER GENERATORS, 


ANY SIZE UP TO 30C H, P. AND ANY VOLTAGE. 


THE EDDY ELECTRIC MOTOR 


IS SIMPLE, EFFICIENT, DURABLE, ECONOMICAL AND ALWAYS RELIABLE. 


The Eddy Electric Mfg, Company, 


What others say 


' We will say again that the Phenix has proved to be 
"e to if not better than any we have used heretofore, 
furnishiug & current for a much longer time." 

Electric Guest Call Co., Minneapolis, Minn. 


" We have sold the Phenix Batteries for over в year, 

aud have never yet had a single complaint. We consider 

them by far the best dry cell battery we have ever sold.” 
Electric Appliance Co., Chicago. 


* We have been selling the Phenix Battery for over а 
"rs and do not know of а singleinstance whereany have 
een returned." 
Beacon Electric Co., St. Paul, Minn. 


„Me have tried a great many Dry Batteries, but we find 
г. the Phenix gives better satisfaction than any other.“ 
Morgan & Beach, Fort Wayne, Ind. 


„After thorough and exhaustive trials and experiments, 
$$ we have adopted the Phenix Dry Battery exclusively in 
inf. our service, and have in use about 500.” 

Chicago Electric Protective Co., Chicago. 


* We consider the Phenix the best dry battery in the 
wee market. It has given good satisfaction to all of our cus- 
ҚӨМ tomers.” 

( Chicago. 


Enterprise Electric Co., 


WESTERN ELECTRIC COMPANY. 


CHICAGO. NEW YORK 


Havemeyer Building NEW YORK 
80 Oliver Street 
606 Commerce Street. PHILADELPHIA 


WINDSOR. COON LN. 


1416 18 Monadnock B'ld'g..... CHICAGO 
Heist Building KANSAS CITY 
Cuyahoga Building. . . . CLEVELAND 


——— BOSTON 


| Mason s 
im Batterns 


for Light and Power 


and other purposes. 


Seven years on the market and ac- 

knowledged to be the STRONGEST, 
BEST and MOST ECONOMICAL 
BATTERY in the world. 


TWO MEDALS (excellence) AWARDED 
1890-92 by American Institute Exhibition, N. Y. 
Address for circulars and discounts to 


MASON ELECTRIC CO., 
Office and Salesrooms, 10 & 12 Vandewater St., 
NEW YORK. 


WIRE OR > 
LINKS. 


INTERNATIONAL 
DICTIONARY 


Successor of the 

“Unabridged.” 
Ten years spent in 
revising, 100 editors 


employed, more than 
S30), 000 0 expended. 
А Grand Edu Educator 


|| Abreast of the Times 
| А Library in Itself 


Invaluable in the 
household, and to the 
teacher, professional 
man, self-educator. 


ASA your Bookseller to show it to you. 


Published by 
G.& C. MERRIAM CO., SPRINGFIELD. Mass. ,U.R.A. 
Send for free pre pertut, сорока specimen 
i 


Мел 
pies, Шивттайопвя, moniala 
CP" Do not b y reprinta of Andi editions. 


Me:IN TIR E's 


PATENT 
CONNECTORS p TERMINALS 


FOR ALL ELECTRICAL PURPOSES. ' 


Incandescent Lamp and Cutout Terminale 
for all maxes of Lamps. 


GENERAL ELECTRICAL SUPPLIES, 


THE C. McINTIRE CO., 
12-14 Franklin Street, Newark, N. J. 


IF YOU WANT 
A NIAGARA DYNAMO OR MOTOR, 


or if you are a dealer and want an 
Agency, send for our Catalogue and 
Price List. 


Lovell Mfg. Co., Lid., Erie, Pa. 


! ] TIEN you begina Pustuess corres- 
i 


| CORRECT CAKRYING 
} CAPACITY. 

| ABSOLUTE UNIFORM- 
ITY IN SIZE. 


— 


"39015 NI 83715 ТҮ 


ponden’ c fe, an advertiser in 
cese собити, kindiy take the trouble 


o vive Баксткісіту credit for the THE INDEPENDENT ELECTRIC 00., 


9th St. and Stewart Ave., Chicago. 


Terminal Fuses to fit any System. 


introduction. 


— — — 


— Digitized by Google 


. 


— — 


--а-- - 


. 
. 
. 
. 
5 — 


+” 


VE чайы o. 


б 


Reviewed by Preservation 1947 


Eu 


9 


: MAR 51 191] 
ОР MICHIGA 


